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Determinants of Stock Market Development- A Brief Survey of
Literature

Nadia Doytch’
ABSTRACT

This is a brief survey of the literature on determinants of stock market development and the role, which foreign
capital plays in it. The survey focuses on macroeconomic, institutional, cultural, globalization, and microeconomic
determinants. It find that stock market development is a product of multiple complex decisions.

INTRODUCTION

Similarly to globalization of trade and capital flows, securities activities worldwide have become a lot
more global in the past several decades. The theoretical argument for the effects of foreign capital on
stock market depth is that the additional capital would need additional banking system and stock markets
financial intermediation. Foreign investors would need to finance their investment with either external
capital or by selling equity. Therefore, the liquidity of stock markets will rise.

However, foreign investors have the option to list their companies not only on the local stock
exchange, but also on foreign stock exchanges, including the global stock markets in New York, Tokyo
etc. This process has been especially beneficial for firms, originating from emerging market economies
whose stock market activities can be now moved abroad and cross-listed on the main capital market
exchanges, such as New York and London (Claessens et al. 2002). Listing on the global stock market
exchanges lowers costs and improves liquidly of traded shares for corporations. At the same time fully-
fledged local stock exchanges become less necessary for many economies (Claessens et al. 2002).

This is a brief survey of the literature on determinants of stock market development and the role,
which foreign capital plays in it. The survey focuses on macroeconomic, institutional, cultural,

globalization, and microeconomic determinants, as follows.

Stock Market Development in a Macroeconomic Context.

Stock markets, as part of the financial system, are a tool for making allocation decisions when
information and transaction costs are high. They help providing fund pooling, risk diversification, liquidity
management, screening and monitoring (Garcia and Liu, 1999). They also help with the liquidity
transformation from short-term savings to long-term investments. More recently, the financial
development literature has been heavily influenced by analyses of the World Bank data set on Financial
Development and Structure (Thorsten Beck, As | é EBuntnand gRgss Levine, 1999), initially
published in 1999. The Financial Development and Structure contains measures of the size of the
banking sector and the liquidity of the stock markets. It covers a large country sample. Using the new

measures of financial development, researchers have confirmed a high correlation and a causal

’ City University of New York Brooklyn College, Asian Institute of Management (Non-resident Fellow)
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relationship between them and GDP per capita growth (Beck, Demirglic-Kunt, and Levine, 1999; Beck,
Demirgug-Kunt, and Levine 2009).shows how stock market development might boost long-run economic
growth and new studies on determinants of stock market development cast light on the reverse
relationship (Demirguc-Kunt and Levine, 1996; Singh, 1997; and Levine and Zervos, 1998).

A number of macroeconomic determinants of stock market development has been studied. Among
them are the level of income per capita, both the investment and the saving rates, the level of private
credit, stock market liquidity, interest rates and level of inflation (Garcia and Liu, 1999; Huybens and
Smith, 1999; Boyd, Levine and Smith, 2001; Do and Levchenko, 2004 and Huang and Temple, 2005). In
addition, several studies focus on the effects of openness on stock market capitalization and value
traded. Trade openness is found to have a positive effect on stock market development (Do and
Levchenko, 2004; Huang and Temple, 2005) and remittances as well (Aggarwal et.al, 2011). And in
resource-rich countries, stock market capitalization has been shown to be driven by the oil price (Billmeier
and Massa, 2007).

Stock Market Development in an Institutional Context.

A large share of the empirical literature on stock market development has emphasized institutional
determinants. Legal systems, property rights and contract enforcement have all been proven important for
capital markets in general. The seminal work by La Porta et al. (1997, 1998) shows the impact of contract
enforcement in the form of protection of creditor' and shareholder' rights. Further studies show the
importance of the regulatory environment in terms of judicial system, accounting standards, enforcement
of the law in general, and lack of corruption (Lombardo and Pagano, 2002; Mayer and Sussman, 2001;
Pistor, Raiser and Gelfer, 2000).

Stock Market Development in a Microeconomic Context.

From a microeconomic perspective the decision of where to list or cross-list a company is largely
guided by shareholder protection considerations (La Porta et al., 2002, 2006; Doidge et al., 2004;
Claessens and Schmukler, 2007; Smirnova, 2008). Since there is a link between firm legal origins, return
distribution, and growth rate of market capitalization de-listing and cross-listing behavior of foreign firms is
also of interest for the legal literature (Buchanan and English, 2007). The most often cited legal reasons
are that by cross-listing shares in the U.S. is that foreign firms affiliate with a robust legal system that
offers investor protection and improves reputation as well as their visibility and prestige (Coffee, 2002;
Abdallah and Goergen, 2008; Fernandez and Ferreira, 2008; Lee and Valero, 2010). However, firms also

cross-list to achieve greater liquidity, better capital access, increased transparency, as well as to broaden

their shareholder base (Foerster and Karolyi, 1999; Miller, 1999; Doidge et al., 2009, 2004; Gozzi et al.,
2008; Lel and Miller, 2008).
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Stock Markets and Culture.

There is also a cultural dimension to the decision where to list a company, which resonates with the
institutional economics literature. Culture could be a reason for de-listing of foreign firms, since social
norms and cultural values impact economic decisions (North, 1990; Williamson, 2000; Daugherty and
Georgieva, 2011). Companies have a tendency to list in countries that are culturally similar the theirs
(Pagano et al., 2002; Licht, 2003) and cross-listing activities end up being clustered in geographical
groupings (Sarkissian and Schill, 2003). The geographical and cultural factors often dominate the

financial considerations for cross-listing behavior (Portes and Rey, 2000; Rauch, 2001).

Stock Market Convergence.

And finally, a new stream of literature has tested the hypothesis of Stock Market Convergence
(Narayan et al., 2011; Brada et al.; 2005, Eun and Lee, 2010; Su et al., 2010; Fung, 2009; and Mylonidis
and Kollias, 2010). Narayan et al., (2011) test specifically for stock market absolute and conditional
convergence within various country groups and total data set for 120 countries. The authors find
conditional convergence of stock market capitalization and value of traded stocks within the high income
group, the low-income group, OECD panel, and the Sub-Saharan African group, where the speed of

convergence is between 20% and 30%. Our paper confirms this result.

Stock Market Development and Foreign Capital.

One of the few studies that focus specifically on the effects of foreign capital on stock market
development that we were able to find, is Claessens, Klingebiel, and Schmukler (2001). Their paper has
been motivated by the migration of stock market activity to international financial centers, which occurs
with globalization. First, the study finds that a relatively small number of fundamental factors that affects
both domestic stock market capitalization and participation in international markets. Second, the study
shows that FDI is positively correlated with stock market capitalization and value traded both at home and
abroad. Claessens, Klingebiel, and Schmukler (2001) also predict that with improvement of countries'
fundamentals and technology the trend towards integrate with the international financial markets, as well
as migration of trading towards the international market centers will increase and domestic stock market
activity will become too little to support many local markets.

Several more recent studies, supporting the result of a positive impact of FDI on stock market
deepening are Soumaré and Tchana (2011), who find a causal relationship between foreign direct
investment (FDI) and financial market development using panel data from emerging markets, Adam and
Tweneboah, 2009), who find long-run relationship between FDI and stock market development in Ghana,
using impulse responses and Variance Decomposition from Vector Error Correction Model, and Baltagi
et.al. (2009), who explore the question of determinants stock market deepening by the use of country
panels, comparing the impacts of trade and financial globalization of banking systems and stock markets

and find a positive effect of both on stock market capitalization. The willingness to list domestically (or
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cross-list with domestic exchanges) may depend on the sector of the international investor (Doytch,
2013).

Conclusion

The current survey examines the literature on determinants of stock market development and
analyses the role foreign capital plays in it. It analyses the issue from the perspective of macroeconomic,
institutional, microeconomic, and globalization determinants. It reveals the complexity of the decisions at
the firm and the economy level that lead to stock market development.

ENDNOTE

More recently, the financial development literature has been heavily influenced by analyses of the World

Bank data set on Financial Development and Structure ( Thor st en Be c k-KuntAand RossDe mi r g ¢ -
Levine, 1999), initially published in 1999. The Financial Development and Structure contains measures of

the size of the banking sector and the liquidity of the stock markets. It covers a large country sample.

Using the new measures of financial development, researchers have confirmed a high correlation and a

causal relationship between them and GDP per capita growth (Beck, Demirglic-Kunt, and Levine, 1999;

Beck, Demirgiic-Kunt, and Levine 2009).
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Relationship between Financial Intermediation and the Current

Account in Egypt

Ossama Elhadary’

ABSTRACT

In this paper, the author studied the relationship between financial intermediation and the Current Account
fluctuations in Egypt. The author was able to show that in Egypt, financial intermediation has both long and short run
causal effects on the Current Account. On the other hand, the Current account has no long or short run causal effects
on two of the financial intermediation variables (M2Y and Private) but had both long run and short run causal effect
on the remaining financial intermediation variable (Privy). This latest finding comes as a surprise and will require

additional research to explain it.

INTRODUCTION

In this paper, the author examined the relationship between financial intermediation and the Current
Account in Egypt. The literature suggests that a lack of financial development prohibits emerging markets
from successfully engaging in consumption-smoothing and thus affects the current account.
Underdeveloped financial sectors are seen as an impediment for emerging economies to convert
domestic savings and capital inflows into high-quality assets and thus investment, creating a shortage of
assets (Caballero 2006). Thus, emerging markets with underdeveloped financial markets willd in
principled invest less than predicted by standard theory and hence will show a tendency towards current
account surpluses (Hermann and Winkler, 2009).

Hermann and Winkler (2009) list three approaches that link underdeveloped financial markets with

current account developments in emerging markets:

1. Financial intermediation and financial sector quality: Recent literature seems to suggest that the
underdeveloped and weak financial markets hamper the ability of emerging markets to transform
domestic savings into domestic investment and to engage in substantial foreign borrowing.

2. Build-up of foreign exchange reserves. Aizenman and Lee (2007) and Aizenman (2008) believe
that foreign exchange reserve accumulation by emerging market economies acts as a substitute
for developed financial markets in absorbing terms of trade shocks. Hermann and Winkler (2009)
point out that for emerging markets to get credibility, they have to accumulate foreign assets
(mainly foreign exchange reserves). This is especially true as consecutive financial crisis reveal
financial sector weaknesses in emerging economies and reinforce the need to build-up foreign

reserves.

’ Department of Computer Systems Technology, New York City College of Techn8@@yay St, Brooklyn, NY
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3. Financial integration. Underdeveloped financial sectors are regarded as a major obstacle for
financial integration which hampers borrowing abroad and thus weakens the link between income
convergence and the current account (Hermann and Winkler, 2009).

DATA

All time-series data was downloaded from the International Monetary Fund International Financial
Statistics database. For all the variables (except Current Account), the data covers the period from 1960
to 2011. The Current Account data on the other hand is only available from 1977 to 2010.

The following data was downloaded:

1. Current Account (% of GDP)

2. M2 as a % of GDP

3. Domestic Credit to Private Sector (% of GDP)

4. Total Credit by Domestic Banks (% of GDP)

Tocalculateipri vateo (the rati-9namfciarledirti viagz ued mso tmorn ot
(excluding credit to banks), | divided the Domestic Credit to Private Sector by the Total Credit by
Domestic Banks:

private= Domestic Credit to Private Sector/ Total Credit by Domestic Banks

FINANCIAL INTERMEDIATION AND THE RESEARCH VARIABLES

Hermann and Winkler (2009) believe that a higher degree of financial intermediation and a better
quality of the domestic financial sector (less crisis-prone) should be associated with higher current
account deficits (lower surpluses), as the financial sector is assumed to take a more active and facilitating
role in fostering domestic investment.

According to Caprio and Klingebiel (2003), the ratio of private credit to GDP (Privy), and the ratio of
M2 to GDP (M2Y) are variables directly capturing quantity and quality of financial intermediation in
emerging Asia and emerging Europe. Besides these two vV
is the ratio of creditissuedtonon-ynanci al private yr ms-extlulingtcreditéolbankso me st i c
as this variable is also believed to be a good measure of financial intermediation.
Accordingly, in this research, | will use the following variables:

M CA: is the ratio of Current Account to GDP

T M2Y:is the ratio of M2 to GDP

1 Private: the ratio of credit issuedtonon-ynanc i al private yrms to total d

credit to banks)
1 Privy: is the ratio of Domestic Credit to Private Sector as a percentage of GDP
The diagram below (Figure 1.) shows the variables used. Figure 2 on the other hand, shows the first

difference of the variables used.

12
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Figure 1: Research Variables Figure 2: First Difference of the

Research Variables
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METHODOLOGY

The author will first establish the stationarity or lack of stationarity of the variables and then test for
cointegration between the Current Account (CA) and the 3 financial intermediation variables (Private,
M2Y, and Privy). Based on the results of the cointegration tests, the author will then construct separate
VECM models with CA and the financial intermediation variables that are cointegrated with it.

To test for long run causality, the author will estimate the VECM equations using OLS and then
examine the significance of the coefficient in front of the cointegrating equation. This will allow us to
confirm if there is long run causality from financial integration to CA and from CA to financial integration or
not.

For short run causality of financial intermediation on CA, the author will use the Wald test to confirm
that the joint effect of the lags of the financial intermediation variables is significant. And to test for short
term causality of CA on financial intermediation, the author will again use the Wald test to confirm that the

joint effect of the lags of the CA is significant.

UNIT ROOT TEST

To confirm that the variables are I(1), the author performed the Phillips Perron unit root test which
showed that all the variables have a unit root. The author then performed the same test for the difference
of the variables, and the results showed that the differences do not have a unit root. This implied that the

original variables (CA, M2Y, Privy, and Private) are all I(1) .
VECM SPECIFICATION

COINTEGRATION BETWEEN CURRENT ACCOUNT AND THE FINANCIAL INTERMEDIATION
VARIABLES

13
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Using Johansenbs Cointegr at itegnation eesveen theé Cueentdhecouhtor t e st
variable and the three financial intermediation variables (M2Y, Private, and Privy). One Cointegration
relationship was found between the Current Account and each of the other variables.
LONG TERM CAUSALITY BETWEEN CA AND M2Y
To test for long term causality between CA and M2Y, we construct an Error Correction Model with CA
and M2Y (Table 1.).
Table 1: VECM Model for CA and M2Y

Error

Correction D(CA) D(M2Y)
CointEql -0.412 0.353
(0.126) (0.217)

D(CA(-1)) 0.209 0.172
(0.151) (0.260)

D(CA(-2)) -0.156  -0.323
(0.150) (0.258)

D(CA(-3)) 0.176 0.35
(0.131) (0.225)

D(CA(-4)) -0.145  -0.401

(0.143)  (0.245)
D(M2Y(-1)) 0.24  0.443
(0.109) (0.188)
D(M2Y(-2))  0.022  0.127
(0.107) (0.184)
D(M2Y(-3))  -0.368  0.077
(0.105)  (0.180)
D(M2Y(-4))  -0.232  0.133
(0.132) (0.226)
c 1.02 -0.6
(0.475)  (0.816)

The above implies the following system of equations:

- D(CA) =C(1)*( CA(-1) - 0.611991191449*M2Y(-1) + 53.256477768 ) + C(2)*D(CA(-1)) +
C(3)*D(CA(-2)) + C(4)*D(CA(-3)) + C(5)*D(CA(-4)) + C(6)*D(M2Y(-1)) + C(7)*D(M2Y(-2)) +
C(8)*D(M2Y(-3)) + C(9)*D(M2Y(-4)) + C(10)

- D(M2Y) = C(11)*( CA(-1) - 0.611991191449*M2Y(-1) + 53.256477768 ) + C(12)*D(CA(-1)) +
C(13)*D(CA(-2)) + C(14)*D(CA(-3)) + C(15)*D(CA(-4)) + C(16)*D(M2Y(-1)) + C(17)*D(M2Y(-2)) +
C(18)*D(M2Y(-3)) + C(19)*D(M2Y(-4)) + C(20)

To test for long term causality between CA and M2Y, we are especially interested in C(1) and C(11).

Note that:
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1 C(2) is the coefficient in front of the cointegrating equation and represents the causality from M2Y
to CA.
1 C(11) is the coefficient in front of the cointegrating equation and represents the causality from CA
to M2Y.
By estimating the above 2 equations using OLS (see table 2.), it is clear the C(1) is significant and
negative at the 5% level, while C(11) is not. We can thus conclude that there is causality from M2Y to CA,

but not vice versa (i.e.: there is no long run causality from CA to M2Y).

Table 2: OLS Estimation of VECM model with CA and M2Y

Std. t-

Coefficient Error  statistic Prob
C(1) -0.412 0.126 -3.275 0.002
C(2) 0.209 0.151 1.38 0.175
C(3) -0.156 0.15 -1.045 0.303
C(4) 0.176 0.131 1.346 0.186
C(5) -0.145 0.143 -1.018 0.315
C(6) 0.24 0.109 2.198 0.034
C(7) 0.022 0.107 0.202 0.841
C(8) -0.368 0.105 -3.5624  0.001
C(9) -0.231 0.131 -1.762  0.086
C(10) 1.02 0.475 2.149 0.038
C(11) 0.377 0.213 1.72 0.093
C(12) 0.154 0.255 0.602 0.551
C(13) -0.314 0.254 -1.237 0.224
C(14) 0.352 0.222 1.583 0.122
C(15) -0.377 0.24 -1.574 0.124
C(16) 0.432 0.185 2.337 0.025
C(17) 0.147 0.179 0.824 0.415
C(18) 0.111 0.171 0.649 0.52
C(19) 0.13 0.223 0.584 0.562
C(20) -0.753 0.775 -0.971  0.338

SHORT TERM CAUSALITY FROM M2Y TO CA

To test for short run causality from M2Y to CA, we need to test if the joint effect of the 4 lags of M2Y
are significant or not. We can do this by setting C(6)=C(7)=C(8)=C(9)=0 using the Wald Test. The results
of the test are shown in table 3.

Table 3: Wald Test for 4 Lags of M2Y

Test
Statistic Value df Probability
Chi-square 23.21 4 0.0001
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Because the probability is smaller than .05, it is evident that we can reject the null that
C(6)=C(7)=C(8)=C(9)=0, which implies that there is a short run causality from M2Y to CA.

SHORT TERM CAUSALITY FROM CA TO M2Y
To test for short run causality from CA to M2Y, we need to test if the joint effect of the 4 lags of CA
are significant or not. We can do this by setting C(12)=C(13)=C(14)=C(15)=0 using the Wald Test. The

results of the test are shown in table 4.

Table 4. Wald Test for 4 Lags of CA

Test
Statistic Value df Probability
Chi-square 6.422 4 0.17

Because the probability is greater than .05, it is evident that we can not reject the null that
C(12)=C(13)=C(14)=C(15)=0, which implies that there is no short run causality from CA to M2Y.

LONG TERM CAUSALITY BETWEEN CA AND PRIVATE
Similarly, to test for long run causality between CA and Private, we construct an Error Correction
Model with these two variables. The results of the model imply the following system of equations:
- D(CA) = C(1)*( CA(-1) - 0.0213036413436*PRIVATE(-1) + 1.09720529618 ) + C(2)*D(CA(-1)) +
C(3)*D(CA(-2)) + C(4)*D(CA(-3)) + C(5)*D(CA(-4)) + C(6)*D(PRIVATE(-1)) + C(7)*D(PRIVATE(-
2)) + C(8)*D(PRIVATE(-3)) + C(9)*D(PRIVATE(-4)) + C(10)
- D(PRIVATE) = C(11)*( CA(-1) - 0.0213036413436*PRIVATE(-1) + 1.09720529618 ) +
C(12)*D(CA(-1)) + C(13)*D(CA(-2)) + C(14)*D(CA(-3)) + C(15)*D(CA(-4)) + C(16)*D(PRIVATE(-
1)) + C(17)*D(PRIVATE(-2)) + C(18)*D(PRIVATE(-3)) + C(19)*D(PRIVATE(-4)) + C(20)
To test for long term causality between CA and Private, we are especially interested in C(1) and
C(11). Note that:
1 C(1) is the coefficient in front of the cointegrating equation and represents the causality relation of
Private on CA.
1 C(11) is the coefficient in front of the cointegrating equation and represents the causality relation
of CA on Private.
By estimating the above 2 equations using OLS, we realize that C(1) is significant at the 5% level,
while C11 is not. This implies that on the long run, Private causes CA but not vice versa.
SHORT TERM CAUSALITY FROM PRIVATE TO CA
To test for short run causality from Private to CA, we need to test if the joint effect of the 4 lags of
Private are significant or not. We can do this by setting C(6)=C(7)=C(8)=C(9)=0 using the Wald Test.
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Because the probability is smaller than .05, it is evident that we can reject the null that
C(6)=C(7)=C(8)=C(9)=0, which implies that there is a short run causality from Private to CA.

SHORT TERM CAUSALITY FROM CA TO PRIVATE

To test for short run causality from CA to Private, we need to test if the joint effect of the 4 lags of CA
are significant or not. We can do this by setting C(12)=C(13)=C(14)=C(15)=0 using the Wald Test.
Because the probability is greater than .05, we fail to reject the null that C(12)=C(13)=C(14)=C(15)=0,
and this implies that on the short run, there is no causality from CA to Private.

LONG TERM CAUSALITY BETWEEN CA AND PRIVY

Now, to test for long run causality between CA and Privy, we construct an Error Correction Model with

these two variables. The results of the model imply the following system of equations:

- D(CA) = C(1)*( CA(-1) - 1.28894606143*PRIVY(-1) + 118.838447074 ) + C(2)*D(CA(-1)) +
C(3)*D(CA(-2)) + C(4)*D(CA(-3)) + C(5)*D(CA(-4)) + C(6)*D(PRIVY(-1)) + C(7)*D(PRIVY(-2)) +
C(8)*D(PRIVY(-3)) + C(9)*D(PRIVY(-4)) + C(10)

- D(PRIVY) = C(11)*( CA(-1) - 1.28894606143*PRIVY(-1) + 118.838447074 ) + C(12)*D(CA(-1)) +
C(13)*D(CA(-2)) + C(14)*D(CA(-3)) + C(15)*D(CA(-4)) + C(16)*D(PRIVY(-1)) + C(17)*D(PRIVY(-
2)) + C(18)*D(PRIVY(-3)) + C(19)*D(PRIVY(-4)) + C(20)

To test for long term causality between CA and Private, we are especially interested in C(1) and

C(11). Note that:

1 C(2) is the coefficient in front of the cointegrating equation and represents the causality relation of
Privy on CA.

1 C(11) is the coefficient in front of the cointegrating equation and represents the causality relation
of CA on Privy.

By estimating the above 2 equations using OLS we realize that that both C(1) and C(11) are

significant at the 5% level. This implies that there is causality from Privy to CA and also from CA to Privy.

SHORT TERM CAUSALITY FROM PRIVATE TO CA

To test for short run causality from Privy to CA, we need to test if the joint effect of the 4 lags of Privy
is significant or not. We can do this by setting C(6)=C(7)=C(8)=C(9)=0 using the Wald Test. Because the
probability is smaller than .05, it is evident that we can reject the null that C(6)=C(7)=C(8)=C(9)=0, which

implies that there is a short run causality from Privy to CA.
SHORT TERM CAUSALITY FROM CA TO PRIVY

To test for short run causality from CA to Privy, we need to test if the joint effect of the 4 lags of CA is
significant or not. We can do this by setting C(12)=C(13)=C(14)=C(15)=0 using the Wald Test. Because
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the probability is smaller than .05, it is evident that we can reject the null that
C(12)=C(13)=C(14)=C(15)=0, which implies that there is a short run causality from CA to Privy.

CONCLUSION
In this paper, the author studied the relationship between financial intermediation and the Current
Account fluctuations in Egypt. Three measures from the literature were used as proxies of financial

intermediation: 1) the ratio of M2 to GDP (M2Y), 2) the ratio of creditissuedtonon-ynanci al private

to total domestic credit excluding credit to banks (Private), and 3) the ratio of Domestic Credit to Private
Sector as a percentage of GDP (Privy).

Previous research suggests that the lack of financial development prohibits markets from successfully
engaging in consumption-smoothing and thus affects the current account. In terms of financial
intermediation (which is the focus of this paper), the underdeveloped and weak financial markets hamper
the ability of emerging markets to transform domestic savings into domestic investment and to engage in
substantial foreign borrowing (Hermann and Winkler, 2009) thus again affecting the Current Account. The
author was able to show that in Egypt, financial intermediation has both long and short run causal effect
on Current Account.

It is worth noting that in this paper, the long run causality from financial intermediation to the Current
Account was al ways negative which confirms Her
degree of financial intermediation is associated with higher current account deficits. This implies that a
weak financial sector will prohibit emerging markets from successfully engaging in consumption-
smoothing and thus affects the current account.

On the short run, the above three variables also had a direct causal effect on Current Account. It is
interesting to note here that Current Account had no long or short run causal effect on two of the three
financial intermediation variables (M2Y and Private), but it had both long and short term causal effect on
the third variable (Privy). This latest finding comes as a surprise and will require additional research to
explain it.
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The Term Structure of State Bond Interest Rates

A. Espinosa, K. Foster, & J. Schmitz*

ABSTRACT

This paper uses daily trade data from the EMMA database (Electronic Municipal Market Access) for the period
2004-2012 to examine the behavior of interest rates on state-issued bonds, particularly the influence of local
employment shocks on state bond yields and premiums relative to US Treasury rates. This is a topic of important
public policy relevance due to the budget woes of many of the US states since prices of fixed-income securities are

influenced by changing beliefs about the riskiness of the future cash flows.

INTRODUCTION

This study uses a panel of bond data from the Emma online database, Electronic Municipal Market
Access, provided by the Municipal Securities Rulemaking Board (MSRB). We concentrate on general
obligation bonds issued by US states. Whereas some bonds might be backed by specific revenue
streams (toll roads, hospitals, universities or the like), general obligation bonds are ultimately guaranteed
by tax revenue, "the full faith and credit of the State." The contribution of this study is to document the
ways in which the spread of state general obligation bonds from Treasuries varies with information about
state economic conditions.

The muni market underwent major innovations as the 2009 US federal stimulus allocated money to
states for them to issue non-tax-advantaged bonds. Although most US capital markets have become
internationalized in past decades, peculiarities in tax treatment of munis has meant that these markets do
not attract much foreign investment. Muni yields are low since they are tax-free so a foreign investor,
which would not benefit from the tax avoidance, would be deterred by the lower yields. State borrowing is
implicitly subsidized by federal taxation. The federal government instituted a new program ("Build America
Bonds") that would convert these implicit subsidies into explicit payments from the federal to state level;
states would benefit by selling their bonds to a deeper international market. Although this study does not
address this new development (all analysis excludes the new non-tax-preferred bonds), these

developments remind us how important the muni market is to questions of public finance.

*Adriana Espinosa, Public Service Management Program; Kevin R Foster, Department of Economics and business,
corresponding author: kfoster@ccny.cuny.edu; and John Schmitz, Department of Economics
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Literature Review

The most important finding from various studies of the muni market is to establish a puzzle that the
different state yields are not adequately explained by marginal tax rates, so other risk characteristics of
the bonds are more important to establish their prices and yields. This initial insight was formalized in
Miller (1977) that bonds with different tax rates but otherwise identical risks would equalize their post-tax
rate of return. Differences that are not explained by tax are therefore attributed to various risks. However
data limitations of previous studies have often meant using annual or even lower-frequency data to
establish rough correlations: the richness of the underlying market data was difficult to explore.

There are a few prior studies using the high-frequency trade data from EMMA rather than indexes or
other second-hand data. Ang et al (2010) use EMMA data for the period 1995-2007 to compare taxed
and un-taxed bond prices issued by the same entity, identifying differences due both to default and
liquidity risk. They attempt to isolate the liquidity risk by partitioning bonds by quantile of number of
trades. They conclude that the price reaction to taxes is too high for a rational story, but the
preponderance of individual trades means that it is difficult for other participants to arbitrage this
overreaction. Downing and Zhang (2004), also with EMMA data, use weekly intervals to account for the
infrequency with which state bonds are often traded. Deng and McCann (2013) find some evidence that
the new EMMA access to bond data has reduced markups for market makers. Wang et al (2005)
construct an aggregate liquidity measure from EMMA data to assess an i
respect to this liquidity measure, using data from 2000-2004. The liquidity differential also helps explain
the finding that the tax-implied spread changes by maturities. Harris and Piwowar (2006) use MSRB data
from 1999-2000 to estimate that trading costs are 1-2% of the transaction in the market for state bonds.
Pirinsky and Wang (2011) provide evidence that the highly segmented markets result in higher bond
returns.

Chalmers (1998) uses grid prices of various bonds including defeased bonds to show that actual
prices are not well explained by tax differentials. Kadiyala (2007) uses index data from 1995-2005 to
estimate a liquidity premium to explain part of the puzzle that tax rates and default rates alone are
insufficient to explain the spread of municipal bonds from corporate bonds. This premium is measured
following Longstaff (1995), who derives an upper bound on the discount for lowered liquidity. Other
studies such as Kriz (2004) estimate the magnitude of default probabilities, although using index data for
1993-1999.

Nadler and Hong (2011) use data from a Bloomberg index of hypothetical generic bonds. They
identify the spread from Treasury as the default risk, as a function of state GDP, deficit/state GDP ratio,
and unemployment rate, as well as measures of political affiliation and union strength. They have annual
data on budgets and concentrate their analysis on lower-frequency (annual) information. Daniels et al
(2010) compare issuance of munis and corporate bonds.

Another source of information is muni bond funds; Chen et al (2011) document calendar effects at

guarter ends and especially year ends, documenting the residual importance of tax avoidance. (Jones
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and Stroup, 2013) use annual state data, along with Fama-French factors, to explain mispricing of closed-
end funds of state bonds.

(Poterba and Ramirez, 2011) provide a range of estimates for the size of the subsidy due to the
exemption of state bonds from federal income tax, usingdat a from the Fedds
Finances. Poterba and Rueben (1999) examine how state political factors such as balanced-budget
requirements and spending limits, as well as state unemployment rates, can impact bond yields using

data from 1973-1999, using data from a survey of bond traders.

Data

The markets for bonds of the largest state issuers are large and liquid. Table 1 shows the top ten
states by average daily par amount traded in 2009-2012. There was a precipitous drop of trading after the
Financial Crisis: from 2008 to 2009 the value of trades dropped 31%; from 2009 to 2010 there was only a
slight drop of one-third of a percent. Most of the drop was in Auction Rate and Variable Rate securities
after those auctions failed in the Crisis; these are omitted from the current analysis. The focus of

uncertainty turned to the financial conditions of the issuers.

Table 1: Average Daily Par Amount of All Muni Bonds by State

2009 2010 2011 2012
California 3146 2833 2320 2080
New York 1702 1742 1613 1690
Texas 1245 1261 1120 1289
Florida 911 757 530 486
lllinois 530 635 556 497
New Jersey 448 490 459 537
Pennsylvania 531 512 451 437
Zassacmset 479 486 448 413
Ohio 344 358 310 280
Georgia 371 288 229 187

Source: MSRB Factbook, 2012.

The interest rate on munis differs from the rate offered on US Treasuries for two important reasons:
the tax advantages of municipal bonds that are exempt from US income taxation and the risk
characteristics of the future cash flows. The changes to federal tax law are infrequent and well

anticipated. The risk characteristics change at a higher frequency and are the subject of the current study.
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Defaults are quite rare however; a study by Moody's in 2010 found that munis defaulted at a rate of
just 0.09% over a decade whereas corporates had a default rate of just over 11% over a decade; most
muni defaults (over 90%) were not general obligation bonds.

There are 1,985,343 observations for general obligation bonds of 35 different states in various series
in 2004-2012 that have positive yields and were bought or sold for external customers (not inter-dealer
trades). From the reported bond price, the implied yield-to-maturity is calculated for each traded security;
the bonds of each state, in each time period, are fit to a zero coupon yield curve by the Nelson-Siegel
method.

The time to maturity of bonds traded is shown in table 2, listing the fraction of the sample at each

interval. Muni bonds are thickly traded all along the yield curve.

Table 2: Time to Maturity of State Bonds

1 year or less 0.132
2-5 years 0.237
6-10 years 0.233
10-20 years 0.287
21+ years 0.110

Source: Authors' calculations based on EMMA data.

These bond trades for each state are used to construct constant-maturity yields. Perhaps the most
surprising aspect of the yields is that it is nearly impossible to distinguish the years before and after the
Financial Crisis, even though this means that the spreads from Treasuries inverted.

Figure 3 shows the spread, measured as state yield minus the Treasury rate so that the 'normal’
value is negative. For California's ten-year bonds, before the Crisis, yields were about a percentage point
less than Treasuries; after the crisis, yields were higher than Treasuries.

What models could account for this behavior? One model would assert that simply the state bond
market is segmented from the Treasury market, that market participants believe that state and federal
bonds are very poor substitutes. Alternately, the risks of the individual states changed from those of the
federal government. If much of the change represents a huge injection of liquidity by the Federal Reserve
into the Treasury market, then this can simply be considered as a relative change in liquidity risk between
state and federal obligations. Nevertheless in any of these cases, we would expect to see differences
among states since their economic experiences showed significant variation.

There is enormous heterogeneity in state bond yields. Using monthly 1-year maturities for 27 states
with comprehensive data availability (at least 100 of the 108 months in the sample), a factor analysis
shows little common movement in the state yields: the first principal component explains just 9.3% of the

variance.
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Figure 3: Spread of California State Yields minus Treasury
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Source: Authors' calculations based on EMMA data.

Daily yields on state general revenue bonds are not well explained by contemporary movements in
Treasuries. For example, table 3 shows the R-squared for regressions explaining daily yields of general
obligation bonds of New York State, depending on the entire yield curve of Treasuries (from one month

bills to 10-year bonds)

Table 3: R? for regressions of indicated dependent variable on Treasury yield curve rates

New York State: 1myields 3myields 6myields 1yryields 5yryields 10yr yields
R? 0.068 0.041 0.045 0.031 0.053 0.125

Source: Author calculations using data from EMMA and Fed Board of Governors

Clearly 85-90% of the variation in muni yields is not explained by Treasury movements. It would be
useful to investigate other factors that influence the muni yields, particularly if these yields reflect market
expectations of state solvency.

To determine how state-level economic shocks affect these yields, we use monthly state employment
data from the US Bureau of Labor Statistics. These are collected based on the twelfth day of each month
(except when that is a weekend or holiday, when BLS uses the working day prior). State employment
data is likely to be a good proxy for state financial conditions and ability to pay, since state revenues
depend on tax receipts. State employment data is also reported in a coherent standardized way by an
agency external to the various states. As other sovereign entities such as Greece or Argentina have

demonstrated, economic statistics collected by local agencies are susceptible to political manipulation. In
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the case of the US Bureau of Labor Statistics, their collection and reporting methodology is meant to be

impartial.

Estimation

First we estimate monthly bond yields affected by state employment shocks. We experiment with
specifying the dependent variable as either the state bond yield or the difference between the state bond
yield and US Treasuries. Not at e t he i nyea matusity bomds foretate]im month tasi ;; the
US Treasury rate as 'Y ; so the dependent is either i ; or i 'Y . To the extent that state bonds are
segmented from the Treasury market we would expect that the first specification would be more
appropriate; if the risk is different from Treasury rates then the second specification would be more
informative. Both the bond yields and employment data refer to the same time, the twelfth day of the
month or, if that day is a holiday, the work day before. Bond yields are observed on that day although the
employment report is published subsequent.

We begin with a basic regression where the dependent variable is the one year maturity state bond
yields, while the independent variables include the level or log of state employment, ‘O & 1) yafixed effects
for each of the 35 issuing states, | , and year/month dummies,[ hx , so

g |1 & T1TOoang -

We would expect that positive employment growth would lower the state interest rate while negative
employment shocks would make the state's borrowing relatively riskier, increasing the yield i so we

woul d esOprhecrdgredsion results for one-year maturity are in table 4.

Table 4: State Bond Yields, 1 year maturity

Empl In(Empl) Empl In(Empl)
coefficient -1.255e-06 -0.00692 -4.282e-07 0.000277
t-stat -1.480 -1.582 -0.444 0.044
state fixed effects y y y y
time dummies n n y y

For 35 states with general-obligation bonds, monthly 2004-2012, dependent is state yield.

These estimates are generally insignificantly different from zero. For the next specification we use

the difference of state bond yields from Treasuries, with estimation results in table 5.
ig Y | [ a T1T0anm -;.

Table 5: State Bond Yields Difference from Treasuries, 1 year maturity

Empl In(Empl) Empl In(Empl)
coefficient -4.88e-05 -0.378695 -2.48e-06 -0.02774
t-stat -21.575 -35.620 -2.235 -3.793
state fixed effects y y y y
time dummies n n y y

For 35 states with general-obligation bonds, monthly 2004-2012, dependent is state yield minus
Treasury yield.
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In these estimates, the specifications of the difference of state yields from Treasuries, the estimated
coefficients are statistically significant and with the expected sign. Next we examine the 5-year maturity,

table 6.

Table 6: State Bond Yields, 5 year maturity

Dependent is State Bond Yield, 5 year maturity

Empl In(Empl) Empl In(Empl)
coefficient 8.555e-07 0.0060919 6.261e-07 6.63e-03
t-stat 1.445 1.994 0.929 1.495
state fixed effects y y y y
time dummies n n y y

Dependent is State Bond Yield minus Treasury, 5 year maturity

Empl In(Empl) Empl In(Empl)
coefficient -4.67e-05 -0.366283 -1.41e-06 -0.02109
t-stat -21.698 -36.427 -1.660 -3.771
state fixed effects y y y y
time dummies n n

For 35 states with general-obligation bonds, monthly 2004-2012, dependent is state yield in top panel;
state yield minus Treasury in bottom panel.

The coefficient estimates are quite stable, as we move from the one-year to the five-year maturities,
i mplying that state employment shocks ar Ehisiseeasbley a par
if employment shocks have a long decay.
Moving to the ten-year yields, results are in Table 7.
Table 7: State Bond Yields, 10 year maturity

Dependent is State Bond Yield, 10 year maturity

Empl In(Empl) Empl In(Empl)
coefficient 3.340e-08 -0.001627 1.044e-07 1.478e-03
t-stat 0.053 -0.275 0.145 0.313
state fixed effects y y y y
time dummies n n y y

Dependent is State Bond Yield minus Treasury, 10 year maturity

Empl In(Empl) Empl In(Empl)
coefficient -4.75e-05 -0.371376 -1.94e-06 -2.61e-02
t-stat -21.713 -36.284 -2.185 -4.484
state fixed effects y y y y
time dummies n n

y y
For 35 states with general-obligation bonds, monthly 2004-2012, dependent is state yield in top panel; state yield
minus Treasury in bottom panel.

In each maturity specification we see the same pattern. There is generally no statistically significant
relation between state yields and state employment levels; the relationship is revealed by taking the
difference of state yields from Treasuries. For a range of Fed reaction functions, whether Taylor Rules or
similar, Treasury yields are likely related to aggregate employment levels. This aggregate correlation

swamps the individual differences that are revealed by looking at the spreads.
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Adding lagged employment growth does not change the basic result: bond yields are not affected by
employment while bond spreads are negatively related to employment growth. With a variety of lag
specifications up to six months (although AIC and BIC indicate shorter lengths) the results are similar.
Positive employment shocks cannot be shown to not Granger-cause decreases in the spread of state
bond yields from Treasuries.

Splitting the sample before and after 2008 shows the same general pattern of signs; the negative
impact of employment changes upon vyields is statistically significant up to 2008 but without statistical

significance in the later years.

Further Research

In examining the structure of state bond issuance, one question that rises to the front is, why is there
a relatively limited number of capital instruments available to municipalities? (Robert Shiller,1998) has
made this point in other contexts. Firms can issue debt, equity, and various combinations of those
(convertibles, warrants, etc.). Would it be sensible for municipalities to issue some number of state-
contingent securities, which could better span the relevant states of nature? For example, a state could
issue a bond that would not make interest payments in any year when the state's employment fell.
Although such bonds would have more uncertain cash flows to investors, they could help a state's fiscal
position by lessening budgetary pressure at times when (due to exogenous economic shocks) the state's
ability to pay is likely to be most limited. This is analogous to the state buying insurance against
employment shocks.

Of course the issuance of such bonds would depend on the discount: if investors demanded a steep
discount then states would be unwilling to buy insurance at such high rates. One goal of future research
is to model the likely discount that current bond-pricing dynamics would imply.

Consider a sketch of such a bond. If the issuer were expected to skip a year's payment once during
the twenty-year life of the bond then this would reduce the value of the bond by as much as 4% (if the
skipped payment were the very first year) or as little as 1.5% (if the skipped payment were not for 20
years). The bonds would have a greater price volatility particularly as the duration lessened: a bond that
matures in one year, that might skip the final year's interest payment, would not smoothly converge to a
final price at maturity (as most valuation models assume) but would have a big discontinuous jump
depending on whether the trigger were hit to skip a payment. Stripped coupons would be even more
volatile. However this would allow investors to maintain exposure to state-specific risks and would open
the range of instruments and "macro markets" that have been suggested by authors such as Robert
Shiller. States would in turn receive information about market beliefs about their economic future.

In designing possible instruments, one consideration is paramount: the bonds must be structured so
that the trigger is plausibly exogenous. State unemployment or job-creation rates are not only insensitive
to current state policies but, in the US, are measured by an impartial federal agency. Other sovereign

entities (e.g. Greece) would likely not be able to commit to similar triggers because the sovereign entity
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controls the very data collection. Sovereign issuers such as Greece and Argentina have already
demonstrated a willingness to falsify economic statistics to hide budget woes. To issue such trigger
bonds, a sovereign entity would need to find some statistic that is plausibly beyond its government's

influence.
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Examining the Influence of Microfinance on

Household Conditions in Hyderabad, India

Tara Fleming*

ABSTRACT

While predicting whether or not a person will default on a loan is nigh unto impossible, modeling the probability
that they will incur back-debt by the frequency of missing payments could be a reasonable proxy for this measure.
This paper aims to do this by regressing the number of loans that have gone into default during any cycle on a host of
measures designed to assess the individualbés ability
survey of 2,800 households in India. | am interested to see if my logical predictions of which characteristics will cause
an individual to fall into default will be proven accurate. The results of this analysis could potentially help microfinance
institutions make more-informed decisions regarding whom to provide loans to, in order to minimize their risk factors.
Moreover, | am intrigued to analyze the theory that females make better loan candidates than males. On one hand, it
does seem logical that their business revenues will be reinvested within the family, engendering more consumption in
the community. But will the increase in disposable income from successful businesses affect both genders of

borrowers the same?

INTRODUCTION

The aim of microfinance is to make simple financial services available to impoverished peoples who
otherwise would not have access to it. Micro-loans, -savings, and 1 insurance are all types of microfinance
offered to people living in poverty. The loans are typically small and their maturity lengths are shorter
than average, usually about one year. Microloan stipulations tend to be quite strict, requiring their
recipients to attend weekly meetings for installment paybacks and business or personal finance training.
Across many sources, it is found that around seventy percent of those living in the most extreme
situations of poverty are women. Many microfinance institutions target their loans to these women
because they are believed to be more likely to invest their loaned funds in conservative business ventures
and to reinvest profitsin theirf ami | i es or chil drends educations,
entire community. Does this make their ability to repay loans greater than the men? Beyond logicality,
does favoritism towards women reward institutions with profits? How can one tell?” While predicting
whether or not a person will default on a loan is nigh unto impossible, modeling the probability that they
will incur back-debt by the frequency of missing payments could be a reasonable proxy for this measure. |

will attempt to do this by regressing the number of loans that have gone into default for any cycle on a

*Suny Oswego Applied Mathematical Economics Student, Senior
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host of measures designed to assess each indivi
see if my logical predictions of what characteristics will cause an individual to fall into default will be
proven accurate. The results of this analysis could potentially help microfinance institutions make more-
informed decisions regarding who to provide loans to, in order to minimize their risk factors while still
generating profit. Moreover, | am intrigued to prove or disprove the theory that females make better loan
candidates than males. On one hand, it does seem logical that their business revenues will be reinvested
within the family, spawning more consumption throughout the community and thus boosting incomes
even more. But will the increase in disposable income stemming from successful businesses affect both

genders of borrowers the same? Will this affect their comparative ability to repay loans?
DATA BACKGROUND

The data used for this analysis was pulled from a cross-sectional survey of 2,800 (randomly-chosen)
impoverished households in Hyderabad, Andhra Pradesh, India. The survey was initiated by the
Spandana microfinance company and was conducted in 2005. It spanned across 120 slums distributed
throughout the area that were viewed as new market potential. The data was collected provisional on
having an adult woman as a permanent resident in the household, making this sample a fitting choice for
this regression. Although information was collected on all members of the household, | will use only the

1,891 observations aligning with the heads of each household. My rationale for this is based upon the fact

that an analysis of ability to repay loans is contingenton an i ndi vi dual 6s credent.

| have eliminated the children and those individuals in each household whose names do not appear on
the loans. The original collection and analysis of this data was done by Abhijit Banerjee, Esther Duflo,
Rachel Glennerster, and Cynthia Kinnan in their paper entitled: "Measuring the impact of microfinance in

Hyderabad, India.0 Banerjee, Duflo, Glennerster, and Kinnan, 2008)

ALTERATIONS ON THE DATA SET

Some formatting changes were made on the original data set in order to be used in this regression
analysis. As mentioned, only observations concerning the characteristics of the household heads were
desired. Some information concerning the remaining members of the households was still deemed
necessary however, so | have reformatted the individual observations of those members so they can be
accounted for as well. For instance, the remaining number of observations beyond each household head
was calculated in order to include a measure of the total number of residents per household in the
regression. Children were accounted for in a measure of whether or not any of the remaining individuals
were of or below the age of sixteen. Additionally, some of the household heads were recorded as
maintaining two jobs, and total earnings in the month preceding the survey were given for each. These
were combined for simplicity purposes, adding zero to the first measure for each individual that did not
work a second job. Individual loan amounts were totaled, although the actual number of loans both past

and present was extracted into its own category. Finally, for every individual, the number of loans that
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they had let slip into default for any one or more payment cycle(s) was quantified in addition to the

existing dummy variable which simply represents whether or not that individual had ever made late

payments.
INDEPENDENT VARIABLES AND DESCRIPTIONS

NYSEA Proceedings, Volume 6

TABLE 1: Independent Variables

Variable Name

Variable Description

Age Age of head of household (HH) at time of survey

BankSavingsAcco Does HH have bank or savings account? (1=yes)

Childrenle16 Are there children 16 or under living in the household? (1=yes)

College I s the HH6s highest Il evel of educati
DeathsinthePast Were there any major deaths in the family within the past year? (1=yes)
Employment Is the HH employed at time of survey? (1=yes)

Gender Gender of HH (1=male)

HHConditionPoor Does the HH consider the household to be poor? (1=yes)

HS | s t h éigheisHlével of education high school? (1=yes)

InsurancePolicy Does the HH have some type of insurance policy? (1=yes)

LateRepayments Have there been any late repayments for any cycle of the loan history? (1=yes)
Literacy Is the HH literate? (1=yes)

LossofJobBusine

Has there been any loss of employment or closed businesses? (1=yes)

MaritalStatus

Is the HH married? (1=yes)

NulLateRepayment Number of loans that went into default for any cycle

NumberinHH Number of individuals living in the household

NumberofLoans Number of loans (past and present)

PostGrad I s the HHO6s highest-grddeatestudies?fl=yegjuc at i

RupeesonSickness

Any significant (500+ Rupees) expenditures on sickness? (1=yes)

TotalEarnings

Total earnings from job(s) in the past month (in Rupees)

TotalinLoans

Summation of all loans, both present and past (in Rupees)

*A dummy

vari abl e

for ANo educationd was excluded

| have chosen to begin with these selected variables for this analysis because they will be good

ndi cators

of each individual és ability to

| would also expect to see an increase the amount of loans allowed to go into default after factoring in the

extra expenses, both time away from work and dollars spent, associated with caring for young children.

Likewise, a household that had experienced any recent deaths or expensive sicknesses in the family

would likely be facing steep and unexpected costs that might inhibit their ability to maintain a constant

repayment

schedul e.

The o6Gender 6 variable is

explain my second hypothesis which was extracted from common thought: in the eyes of the microfinance

nstitution,

regression

women are better borrowers t han

as it gives a reflective meas Uhisevariable

could potentially a proxy for how consumer (borrower) confidence affects repayment structure. Other

variables like education which is represented by a series of dummy variables, insurance policies, literacy,

marital status, and earnings all are expected to decrease the amount of loans allowed to default.
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A Poisson regression will be used to model the finite number of possible outcomes for this regression.

It is commonplace that a dependent variable with possible values that take on a maximum mean of

[around] 10 could be subject to a Poisson distribution. In this case, it is possible to accurately model the

data with a log model where it is assumed that the mean and variance of the distribution are equal.

However, this occurrence does not often occur in practical situations. Instead, the variance is frequently

greater than the mean of the data. This predicament violates the aforementioned assumption of the

l ed

binomial regression which does not assume that the mean is equal to the variance. By observing the

Poi sson regression and is cal
spreadsheet of organized data, | expect that this will be the case in this situation. The characteristics of
the observations, particularly those that have experienced some amount of delayed repayments, vary

greatly throughout the observations.

RESULTS

1. Model I: Poisson Regression
Poisson, using observations 1-1891
Dependent variable: NuLateRepayment

ilover di someegativeo n .

Coefficient Std. Error z p-value
const 0.0408765 0.179821 0.2273 0.82018
Gender 0.045349 0.154405 0.2937 0.76899
Age -0.00961331  0.00248117 -3.8745 0.00011  ***
Literacy 0.0798282 0.262563 0.3040 0.76110
HS -0.29521 0.261664 -1.1282 0.25923
College -0.71704 0.329672 -2.1750 0.02963  **
PostGrad 0.193594 0.440441 0.4395 0.66027
MaritalStatus -0.0642675 0.152882 -0.4204 0.67421
NumberinHH 0.00841962 0.0143421 0.5871 0.55717
Childrenle16 -0.0632752 0.0641165 -0.9869 0.32370
Employment -0.186901 0.0810885 -2.3049 0.02117  **
TotalEarnings -1.5538e-05 1.06966e-05 -1.4526 0.14633
DeathsinthePast 0.276254 0.073006 3.7840 0.00015 *kk
RupeesonSicknes -0.00815229  0.0473261 -0.1723 0.86324
LossofJobBusine 0.0857083 0.0763755 1.1222 0.26178
NumberofLoans 0.281673 0.0103613 27.1851 <0.00001  #***
BankSavingsAcco -0.0447815 0.0549951 -0.8143 0.41548
InsurancePolicy -0.0338688 0.0587639 -0.5764 0.56438
HHConditionPoor -0.158515 0.0592095 -2.6772 0.00742  ***
TotalinLoans 8.87748e-07 2.48202e-07 3.5767 0.00035 *rk
Mean dependent var 0.986779 S.D. dependent var 1.496145
Sum squared resid 3301.215 S.E. of regression 1.328312
McFadden R-squared 0.137362 Adjusted R-squared 0.130410
Log-likelihood -2482.004 Akaike criterion 5004.008
Schwarz criterion 5114.905 Hannan-Quinn 5044.842

Overdispersion test: Chi-square(1) = 49.347 [0.0000]
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At first glance, many of the predicted explanatory variables discussed above appear to be significant.
College education, employment, and low confidence (considering the household to be of poor status) all
appear to significantly lower the occurrence of default. According to these results, both the number of
current outstanding loans and a recent death in the family will have positive effects on the amount of
loans allowed to enter into a defaulted state. However, the combination of these independent variables
does not seem to explain much about the distribution of this data set (13.7%). The overdispersion test for
this regression also fails because the chi-square test-statistic is considerably higher than the critical value
at this degree of freedom. This suggests that the data could in fact be better modeled by a different
distribution. As discussed, a common solution to this issue is to assume that the data follows a negative

binomial distribution where the conditional mean does not necessarily equal the variance.

2. Model II: Negative Binomial Regression
Negative Binomial, using observations 1-1891
Dependent variable: NuLateRepayment
Standard errors based on Hessian

Coefficient Std. Error z p-value
const -0.342519 0.236018 -1.4512 0.14671
Gender 0.0729121 0.187621 0.3886 0.69756
Age -0.00552375 0.00314481 -1.7565 0.07901  *
Literacy 0.0728526 0.337105 0.2161 0.82890
HS -0.255206 0.335866 -0.7598 0.44735
College -0.643164 0.404684 -1.5893 0.11199
PostGrad 0.306813 0.578032 0.5308 0.59556
MaritalStatus -0.0381855 0.185558 -0.2058 0.83696
NumberinHH 0.000178903  0.0185031 0.0097 0.99229
Childrenlel16 -0.0734548 0.0802718 -0.9151 0.36015
Employment -0.116608 0.104541 -1.1154 0.26467
TotalEarnings -1.75844e-05 1.30769e-05 -1.3447 0.17872
DeathsinthePast 0.303158 0.0989369 3.0642 0.00218  ***
RupeesonSicknes 0.00629255 0.0602375 0.1045 0.91680
LossofJobBusine 0.177162 0.102753 1.7242 0.08468 *
NumberofLoans 0.335251 0.0189512 17.6902 <0.00001  #***
BankSavingsAcco -0.0248117 0.0694219 -0.3574 0.72079
InsurancePolicy -0.0442324 0.0747345 -0.5919 0.55394
HHConditionPoor -0.171867 0.0750022 -2.2915 0.02193  **
TotalinLoans 6.45799e-07  5.82453e-07 1.1088 0.26754
alpha 0.484328 0.0599961 8.0727 <0.00001  ***
Mean dependent var 0.986779 S.D. dependent var 1.496145
Log-likelihood -2387.722 Akaike criterion 4817.444
Schwarz criterion 4933.886 Hannan-Quinn 4860.320

The Pearson Goodness-of-Fit test in this case states that if the distribution of the dependent variable

is significantly different than the Poisson

be statistically different from zero. By comparing the p-val ue f or fAal phad with
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error of O0.05, it can be concluded that the positive ¢
from zero. Thus, the negative binomial regression is appropriate and accurate in fitting this data set.
Since this is the case, we can rely on our z-scores to be valid, consistent, unbiased, and BLUE predictors.
The estimates for age and college-level education no longer appear to be significant in predicting late
payments but the recent loss of employment or closure of business for a family seems to be more
explanatory in this model than in the last. Further testing for misspecification of this model was performed
and their results are included below. An examination of the variance inflation factors suggests that there
may be multicollinearity between high-school-level education and literacy. This is both logical and
noteworthy as it may be a testament to the efficiency of the school systems even in the most
impoverished villages. It suggests that a high school education will almost always produce adequate

literacy.

3. Model II: Negative Binomial Regression, VIF

Minimum possible value = 1.0

Values > 10.0 may indicate a collinearity problem
Gender 3.504
Age 1.313
Literacy 36.265
HS 36.708
College 5.027
PostGrad 1.472
Marital Status 3.500
NumberinHH 1.140
Childrenle16 1.141
Employment 1.355
TotalEarnings 1.266
DeathsinthePast 1.034
RupeesonSicknes 1.043
LossofJobBusine 1.037
NumbrtofLoans 1.125
BankSavingsAco 1.178
Insurance Policy 1.107
HHConditionPoor 1.124
TotalinLoans 1.205

VIF(j) = 1/(1 - R(j)"2), where R(j) is the multiple correlation coefficient
between variable j and the other independent variables

4. Model Il: Negative Binomial Regression, Likelihood Ratio Test

Test for omission of variables -
Null hypothesis: parameters are zero for the variables HS

Test statistic: (-2)*[(-2388.004)-(-2387.722)] = 0.564
where In(Lg) = log likelihood from Model Ill (Next page)
X? Chi-Square Critical Value: 3.8414
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After executing a likelihood ratio test, it can be determined that the estimated parameter for high
school education is not significantly different from zero so it can safely be dropped from the model
without inhibiting the efficiency of the remaining estimators. The justification for aiming to
eliminate this variable is to reduce the slight but present negative effects of multicollinearity. In
doing so, | have estimated a final version of the model that best predicts the effects of the listed
explanatory variables on the number of loans incurring late payments. The final model fits all
assumptions of the negative binomial regression and may accurately predict the theoretical
answers to my hypotheses. The estimated coefficients (reported below) of the independent
variables are the expected change in the log of the expected count of loans in default, given a
one-unit change in each variable. They can be exponentiated in order to clarify their
interpretation. This procedure allows these changes to be expressed as percentages affecting the
expected count of loans with late payments.

5. Model lll: Negative Binomial Regression, correcting for collinearity

Negative Binomial, using observations 1-1891
Dependent variable: NuLateRepayment
Standard errors based on Hessian

Coefficient Std. Error z p-value
const -0.339908 0.236089 -1.4397 0.14994
Gender 0.0740328 0.18764 0.3945 0.69318
Age -0.0055653 0.0031456 -1.7692 0.07685  *
Literacy -0.178708 0.0643932 -2.7753 0.00552  ***
College -0.390441 0.230878 -1.6911 0.09082  *
PostGrad 0.558965 0.47377 1.1798 0.23807
MaritalStatus -0.0374916 0.185579 -0.2020 0.83990
NumberinHH 0.000490864  0.0185009 0.0265 0.97883
Childrenlel16 -0.0732942 0.0802951 -0.9128 0.36134
Employment -0.120099 0.104463 -1.1497 0.25028
TotalEarnings -1.77398e-05  1.3095e-05 -1.3547 0.17551
DeathsinthePast 0.301192 0.0989443 3.0441 0.00233  ***
RupeesonSicknes 0.00649151 0.06026 0.1077 0.91421
LossofJobBusine 0.174638 0.102748 1.6997 0.08919  *
NumberofLoans 0.335255 0.0189653 17.6773 <0.00001  ***
BankSavingsAcco -0.0272324 0.0693727 -0.3926 0.69465
InsurancePolicy -0.042222 0.074713 -0.5651 0.57199
HHConditionPoor -0.172826 0.0750255 -2.3036 0.02125  **
TotalinLoans 6.55567e-07 5.81787e-07 1.1268 0.25982
alpha 0.4855 0.060014 8.0898 <0.00001  ***
Mean dependent var 0.986779 S.D. dependent var 1.496145
Log-likelihood -2388.004 Akaike criterion 4816.007
Schwarz criterion 4926.905 Hannan-Quinn 4856.842

With this knowledge, it can be concluded that one-unit increases in age or literacy will decrease the
expected count of loans in default by 0.55% and 16.36%, respectively. Moreover, a college-level

education or | ow consumer ¢ chousehaldeas poer in(finaacmlocordition)g one 6 s
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could decrease the expected count by 32.32% and 15.87%, respectively. Conversely, a recent death in
the family or a loss of employment (or closure of a business) can be expected to increase the number of
loans an individual will let fall into default at some point during repayment to increase by as much as
35.15% and 19.08%, respectively. Finally, with each additional outstanding loan, we can expect to
observe a 39.83% increase in the total number of defaulting loans.

The implications of these results are substantial; evidence has been provided for both of my
hypotheses. First, the effect of gender on the ability to repay loans is statistically insignificant here
meaning that the expected count of loans in default does not vary between men and women. This
suggests that the status quo of targeting women with microfinance under the assumption that they will be
less risky may not reward creditors with the same magnitude of gains as commonly expected and may
not be based on factual evidence. Larger data sets could be examined to confirm these results. Second,
a SAS analysis of earnings based on gender proves that there is a significant difference between the two
levels but that there is no difference between household financial conditions (based on the variable
OHHCondi ti onPoor 0) . This implies that although incom
women), the impact on the household does not; negating the theory that microloans benefit women more
than men.

The two outputs shown below are both analyses of levels conducted with SAS. Their outcomes imply
that not only should individuals be assessed for their ability to repay loans but so should the villages that
they reside in. The first output is an analysisofhow t he t ot al amount of |l oans in
expressed in Rupees, differs between slums. The results show that there is a significant difference in total
amount of loans among the villages. This is evidence that some villages may be made up of good
communicators, sharing their successes with the loan programs through word of mouth. Microfinance
institutions could use this information to take advantage of cheap (or near-free) advertising and marketing
opportunities. The second output conveys that the number of loans that have fallen into default differs
significantly by village as well. Thus, the same institutions could exploit the data presented here to better
analyze which villages would be less risky (and more profitable, ceterus paribus). This evidence taken
with the results presented earlier in this paper may prove this tactic to be more beneficial to the overall
status of the institution than targeting women.

The hypotheses presented in this paper have thus far been proven to be correct; based on the
results, loan defaults can be accurately modeled through regression analysis, women do not necessarily
make less-risky borrowers than their male counterparts, and household conditions do not drastically
improve under the sole stipulation that the signer on the loan is female. The inclusion of additional
explanatory variables, larger samples of households under analysis, or the exploration of other possible

models could further prove or disprove these results.

36



66" Annual Meeting NYSEA Proceedings, Volume 6

6. SAS Analysis of Levels: Slum

The SAS System
The ANOVA Procedure
Dependent Variable: condition

Number of Observations Used: 1891

Sum of
Source DE Squares  Mean Square F Value Pr>F
Model 1 0.2608350 0.2608350 1.47 0.2248
Error 1889 334.1326076 0.1768833

The SAS System
The ANOVA Procedure
Dependent Variable: earnings
Number of Observations Used: 1891

Sum of
Source DF Squares  Mean Square  FValue Pr>F
Model 1 441922072 441922072  40.02 <.0001
Error 1889 20858209061 11041932

7. SAS Analysis of Levels: Gender

The SAS System
The ANOVA Procedure
Dependent Variable: Total

Number of Observations Used: 1891

Sum of
Source DF Squares  Mean Square F Value Pr>F
Model 119 968529199593 8138900836.9 1.45 0.0016
Error 1771 9.9666682E12 5627706502.1
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The SAS System
The ANOVA Procedure
Dependent Variable: NoLate

Number of Observations Used: 1891

Sum of
Source DFE Squares  Mean Square FValue Pr>F
Model 119 855.168501  7.186290 3.77 <.0001
Error 1771 3375.500986 1.905986
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The Effects of the 2007-2009 Financial Crisis on the Cointegration

Relationship between Stock Markets

Julia Fremante”

ABSTRACT

This study examines the cointegration relationship between the S&P 500 and other major stock market indices
before, during and after the 2007-2009 financial crisis. This paper examines the S&P 500 and its cointegration
relationship with the following indices: Hang Seng, FTSE 100, DAX, Nikkei 225, CAC 40, IPC, TSX 60 and Merval
Buenos Aires. The augmented Dickey-Fuller test (ADF) is used to test the cointegration between the major stock
market indices. It is found that the majority of the indices were cointegrated with the S&P 500 before and during the

crisis and were not cointegrated after the crisis.

INTRODUCTION

This study wil!/|l l ook into how the U.S. financi al

performance following the 2007-2009 financial crisis. The cointegration relationship between the U.S
stock market index and the stock market indices of other countries will be examined. Financial markets
around the world are interdependent with each other and every movement in one of their economies has
the potential to affect another market in a different country. This paper will focus on the effect that the

recent 2007-2009 U.S. financial market crash had on the stock market performance of different countries

around the world and how this influenced the relationship bet ween the countriesé

relationship is important because global financial interdependence is a strong factor in the economy and it
can be very beneficial but it also can have its negative aspects.

The housing bubble burst in 2007 and led to a large decrease in the prices of securities related to U.S.
real estate pricing. There were many causes of the 2007-2009 U.S. financial crisis including sub-prime
borrowers having easy access to loans, the overvaluation of bundled sub-prime mortgages, banks and
insurance companies having a shortage of sufficient capital holdings to back up their financial
commitments, and problematic trading methods of buyers and sellers. The crisis led to credit tightening, a
decline in international trade and a rise in unemployment. Unemployment started to significantly increase
in September 2008 and reached its peak of ten -
20080, 2014).

According to the National Bureau of Economic Research the recent financial crisis began in
December 2007 and | asted until June 2009 (AU. S.
This crisis had many negative effects on the United States. Between 2007 and 2009 American
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employment decreased by about 8.8 million people, U.S. GDP fell by more than five percent, and the
Standard and Poorés 500 decreased by about 57 percent
bankruptcy while many other banks were bailed-out, acquired or taken over (Rodrigo, 2013).

One indicator to examine this more in depth is to look at the weekly adjusted close prices, adjusted for
dividends and splits, of major stock indices around the world from January 2003 to February 2013. The
stock indices studied are the S&P 500 in the U.S., the Hang Seng in Hong Kong, the FTSE 100 in
England, the DAX in Germany, the Nikkei 225 in Japan, the CAC 40 in France, the IPC in Mexico, the
TSX 60 in Canada and the Merval Buenos Aires in Latin America. Europe should be studied because it
was so largely influenced by the crisis. The financial crisis in the United States helped contribute to the

European sovereign-debt crisis; an ongoing crisis in Europe where countries had trouble repaying their

government debt without assistance. The crisis alsoled t o bank failures in Europe
2997-2 008 0, 2014) . The Asian region is included in the
| argest economies, The Peopleds Republic of China and

because of its past financial troubles in the 1980s and 1990s that made it better prepared to withstand the
recent financial crisis. There was an external debt crisis in Latin America in the early 1980s. That crisis
led the Latin American governmentstoenactr ef or ms t hat hel ped strengthen t he
and better prepare it for future financial instability (Griffin, 2010). Mexico and Canada were chosen
because of their close proximity to the U.S.

This study is different than many previous studies because it uses cointegration rather than correlation
measures. Another distinction of this study is that the augmented Dickey-Fuller test will be used to
measure the cointegration relationship, unlike many previous studies which use other forms of

cointegration measures.

LITERATURE REVIEW

There have been many studies that have tried to measure the amount of linkage between countries
following a financial crisis in one country. Some studies focus on contagion or correlation while other
studies use cointegration to examine the relationship between two countries. Financial contagion occurs
when shocks in one countryds economy spread to other
countries. The correlation coefficient can be used to measure the strength of the linkage between two
countries (King and Wadwani, 2013). King and Wadwani (1990) studied the correlation of stock markets
in different countries following the stock market crash of October 1987. They found that the impact from
the contagion increases as volatility increases. Hamao, Masulis, and Ng (1991) examined stock market
returns on the New York Stock Exchange, the Tokyo Stock Exchange and the London Stock exchange
from 1985-1990 to study the impact of the stock market crash in October 1987. They believe there is an
increased awareness of the interdependence of financial markets due to the increased volatility spillover

effects originating in Japan. They found that before the crash there was weak correlation in returns
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among international stock markets but during the crash there were much stronger correlations. They
found that spillover effects do not occur evenly around the world.

While many researchers use correlation to measure the relationship between stock market returns
some use cointegration measures instead. This study is going to use cointegration measures because
cointegration attempts to measure common trends in prices over the long run while correlation is only a
short term measure of interdependence. Cointegration occurs when two or more times series have a
common stochastic trend. This means that they have the same trend component because over the long
run the times series drift together. The concept of cointegration was first formalized by Engle and Granger
(1987). Kasa (1992) studied the cointegration relationship among the stock indices of five developed
countries from 1974 to 1990 using Johansendéds (1991) I
markets there was only one common stochastic trend (Fu and Pagani, 2010).

Forbes and Rigobon (2002) discuss how correlation coefficients have a bias because they depend
on market stability. They define contagion as a considerable rise in cross-market co-movements after a
shock occurs in one country. They say that interdependence occurs when a high level of market
correlation implies a link between two countries, but a significant increase in co-movements does not
occur. Forbes and Rigobon believe that there is a bias in the correlation coefficient due to
heteroskedasticity. They manipulate the equation for the correlation coefficient to adjust for
heteroskedasticity bias. Heteroskedasticity in markets can cause an upward bias of cross-market
correlation coefficient estimates. The adjusted equation assumes that there are no omitted variables or
endogeneity between markets. This adjustment of the equation helps solve the problem of the difference
between the conditional and unconditional correlation coefficients. They examined the contagion during
the 1987 U.S. stock market crash. To do this they define the turmoil period and the stable period and they
focused on the ten | argest stock markets. Forbes and
a significant increase in cross-market correlation coefficients during the 1987 U.S. stock market crash.

There are many factors that may contribute to the degree to which stock markets are related. Walti
(2005) studied 15 countries from 1973 to 1997 and examined the co-movements between their stock
market returns and how they were influenced by macroeconomic variables. He studied the process of
synchronization between the markets, which is measured by a correlation coefficient. He found that
synchronization of stock markets is affected by the intensity of trade relations, the degree of financial
integration, and the nature of the exchange rate regime. Other factors that influence the synchronization
of stock markets are: informational asymmetries, similarity of economic structure across countries, and a
common language (Walti, 2005).

Countries 8 synchronization can be affected by a common d
interest rate level, changes in the level of price and volatility of oil, political uncertainty or similar
characteristics. These common disturbances tend to make comovements between countries stronger.
Shocks that are related to specific countries that pass through economic linkages such as trade can have

an effect on comovements (Walti, 2005).
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Michael Dooley and Michael Hutchison (2009) examine the spreading of the U.S financial crisis to
emerging markets. In their studies they examine fourteen emerging markets around the world to study
how countries with emerging financial markets respond to U.S. news through the stages of a financial
crisis. Fuand Pagani( 2010) wanted to test if there was bias affe
this they use the Johanseno6s smalll sample correction
relationship between the indices studied by Kasa by the evidence supporting this is weaker. They believe
Kasabés findings are probably due to size distortion i
models.
Khan (2011) looks at the United States and twenty two other countries and studies their convergence
in the long-run. He finds that by 2010 stock markets for most countries have become cointegrated. To
examine the stock markets he uses the Johansen (1988) and the Gregory and Hansen (1996) tests.
Rim and Setaputra (2012) examined the impact of the U.S. financial crisis on different financial
markets in Asia and Europe by using the daily return of stock market indexes between January 2005 and
February 2010. Using a GARCH model to look at the U.S. financial crisis and its impact on other markets,
they found that before the crisis the U.S financial market had a strong impact on markets in Hong Kong,
UK and France. They also found that during the U.S financial crisis the U.S. became more integrated with
Asian markets and less integrated with financial markets in Europe but the influence from the U.S
remained strong in Asia and Europe throughout the crisis. They found that before the crisis the average
correlation coefficient between the U.S. and Asia was 0.0884 and during the crisis it increased to 0.2437.
Between U.S. and European markets, before the crisis the average correlation coefficient was 0.1128 and
during the crisis it decreased to -0.0566.
Asongu (2012) studied the markets of emerging countries and their vulnerability during the 2007-2008
U.S financial crisis. They found that Asian markets were hit the worst and Latin American countries were
the least affected. Latin America was probably the least affected area based on shifts in conditional

correlation coefficients because it was the most prepared due to its history of financial crises.
DATA

This study will use the weekly adjusted close prices gathered from Yahoo Finance from January 2003
to February 2013 for the following indices: S&P 500, Hang Seng, FTSE 100, DAX, Nikkei 225, CAC 40,
| PC, TSX 60 and Merval Buenos Aires (fAHistorical Price
measure if there is cointegration with the U.S. market before, during and after the 2007-2009 financial
crisis. The period before the crisis is from January 2003 to November 2007. The crisis was from
December 2007 to June 2009. The period after the crisis goes from July 2009 to February 2013. For the
Nikkei stock index three dates are missing from the data set due to exchange holidays in Japan; these
dates are January 2, 2003, December 31%, 2007, and December 31%,2012 ( i Mar ket Hol i days, 0 2
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METHODOLOGY

The augmented Dickey-Fuller test (ADF) was used to test the cointegration between the stock market
i ndexes of di fferent countries. This model tests for
Dickey-Ful | er Test o 2013) . tdhe regréssedaneanothen usingaldast squares. ghers
the residuals are tested for nonstationary using the Dickey-Fuller test. If the Dickey-Fuller test statistic
turns out to be statistically significant then the two series are cointegrated. If the null hypothesis, that the
residuals are nonstationary, is rejected then it is concluded that the residuals are stationary and that the

two series are Cointegrated (fiCointegration and the EC

RESULTS

As table 1 shows that there are some common patterns of cointegration between the different

countries before, during and after the crisis.

Table 1: Summary of cointegration Tests

Before Crisis During Crisis After Crisis
S&P - DAX Cointegrated Cointegrated Not Cointegrated
S&P - Hang Seng Not Cointegrated Cointegrated Not Cointegrated
S&P - FTSE 100 Cointegrated Cointegrated Not Cointegrated
S&P - CAC 40 Cointegrated Cointegrated Not Cointegrated
S&P - IPC Cointegrated Cointegrated Cointegrated
S&P - Merval Cointegrated Not Cointegrated Not Cointegrated
S&P - Nikkei 225 Not Cointegrated Cointegrated Not Cointegrated
S&P- TSX 60 Cointegrated Cointegrated Not Cointegrated

Table 2 shows the cointegration relationship between the indices before the crisis. Table 3 shows the
cointegration relationship between the indices during the crisis. Table 4 shows the cointegration
relationship between the indices after the crisis. These relationships were computed through Stata: data
analysis and statistical software using the augmented Dickey-Fuller test. Before the crisis, the S&P and
the DAX have a Dickey-Fuller test statistic of -3.101 and a p-value of 0.0264, which causes us to reject
the null hypothesis at the five percent level and conclude that they are stationary and cointegrated. During
the crisis, the S&P and the DAX are found to be stationary and cointegrated because the test statistic of -
2.679 and the p-value of 0.0778 cause us to reject the null hypothesis at the ten percent level. After the

crisis, with a test statistic of -1.802 and a p-value of 0.3795 we fail to reject the null hypothesis and find
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that the S&P and the DAX are not cointegrated. Before the crisis, the S&P and Hang Seng have a test
statistic of -0.322 and a p-value of 0.9223 so we fail to reject the null hypothesis and find that they are
cointegrated. During the crisis, we find that the S&P and Hang Seng are stationary and cointegrated
because the null hypothesis was rejected at the five percent level with a test statistic of -3.217 and a p-
value of 0.0190. After the crisis, the S&P and the Hang Seng have a test statistic of -1.490 and a p-value
of 0.5385 so we fail to reject the null hypothesis and find that they are not cointegrated.

We reject the null hypothesis at the ten percent level and find that before the crisis, the S&P and FTSE
100 are stationary and cointegrated with a test statistic of -2.633 and a p-value of 0.0864. For the S&P
and FTSE 100 during the crisis we reject the null hypothesis at the one percent level and find they are
cointegrated and stationary with a test statistic of -3.550 and a p-value of 0.0068. After the crisis, the S&P
and FTSE 100 are found not to be cointegrated because we fail to reject the null hypothesis with a test
statistic of -1.503 and a p-value of 0.5321. For the S&P and CAC 40 before the crisis we reject the null
hypothesis at the ten percent level and find they are stationary and cointegrated with a test statistic of -
2.835 and a p-value of 0.0535. During the crisis, we reject the null hypothesis at the five percent level for
the S&P and CAC 40 with a test statistic of -3.035 and a p-value of 0.0318 to find that they are stationary
and cointegrated. After the crisis, the S&P and CAC 40 were found not to be cointegrated with a test
statistic of -1.962 and a p-value of 0.3033 which causes us to fail to reject the null hypothesis.

Before the crisis, the S&P and IPC had a test statistic of -3.966 and a p-value of 0.0016 so we
rejected the null hypothesis at the one percent level and found they were stationary and cointegrated.
During the crisis, the S&P and IPC we rejected the null hypothesis at the one percent level and found
they were stationary and cointegrated with a test statistic of -3.814 and a p-value of 0.0028. The S&P and
IPC after the crisis were stationary and cointegrated because we rejected the null hypothesis at the one
percent level with a test statistic of -5.906 and a p-value of 0. Before the crisis, S&P and the Merval
Buenos Aires had a test statistic of -3.935 and a p-value of 0.0018 so we reject the null hypothesis at the
one percent level and find that they are stationary and cointegrated. For S&P and Merval during the crisis
we fail to reject to the null hypothesis with a test statistic of -1.738 and a p-value of 0.4117 and found they
are not cointegrated. After the crisis we found that S&P and Merval were not cointegrated because we fail
to reject the null hypothesis with a test statistic of -1.253 and a p-value of 0.6504.

Before the crisis, S&P and Nikkei 225 had a test statistic of -1.994 and a p-value of 0.289 so we fail to
reject the null hypothesis and find they were not cointegrated. During the crisis, S&P and Nikkei 225 had
a test statistic of -3.72 and a p-value of 0.0038 so we reject the null hypothesis at the one percent level
and find they are cointegrated. After the crisis, for S&P and Nikkei 225 we fail to reject the null hypothesis
and find they were not cointegrated with a test statistic of -1.814 and a p-value of 0.3736. Before the
crisis, the S&P and TSX 60 we reject the null hypothesis at the one percent level and find that they are
stationary and cointegrated with a test statistic of -4.280 and a p-value of 0.0005. For the S&P and TSX
60 during the crisis we reject the null hypothesis at the ten percent level and find they are cointegrated
and stationary with a test statistic of -2.622 and a p-value of 0.0885. After the crisis, the S&P and TSX 60
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are found not to be cointegrated because we fail to reject the null hypothesis with a test statistic of -1.949

and a p-value of 0.3094.

Table 2: Summary of cointegration tests before crisis

Before Crisis

Dicky-Fuller Test p-Value Note
S&P - DAX -3.101 0.0264 Cointegrated
S&P - Hang Seng -0.322 0.9223 Not Cointegrated
S&P - FTSE 100 -2.633 0.0864 Cointegrated
S&P - CAC 40 -2.835 0.0535 Cointegrated
S&P - IPC -3.966 0.0016 Cointegrated
S&P - Merval -3.935 0.0018 Cointegrated
S&P - Nikkei 225 -1.994 0.289 Not Cointegrated
S&P- TSX 60 -4.280 0.0005 Cointegrated

Table 3: Summary of cointegration tests during crisis

During Crisis

Dicky-Fuller Test p-Value Note
S&P - DAX -2.679 0.0778 Cointegrated
S&P - Hang Seng -3.217 0.019 Cointegrated
S&P - FTSE 100 -3.55 0.0068 Cointegrated
S&P - CAC 40 -3.035 0.0318 Cointegrated
S&P - IPC -3.814 0.0028 Cointegrated
S&P - Merval -1.738 0.4117 Not Cointegrated
S&P - Nikkei 225 -3.72 0.0038 Cointegrated
S&P- TSX 60 -2.622 0.0885 Cointegrated

Table 4: Summary of cointegration tests after crisis

After Crisis
Dicky-Fuller Test p-Value Note

S&P i DAX -1.802 0.3795 Not Cointegrated
S&P i Hang Seng -1.49 0.5385 Not Cointegrated
S&P i1 FTSE 100 -1.503 0.5321 Not Cointegrated
S&P i CAC 40 -1.962 0.3033 Not cointegrated
S&P 1T IPC -5.906 0.0000 Cointegrated
S&P i Merval -1.253 0.6504 Not Cointegrated
S&P i Nikkei 225 -1.814 0.3736 Not Cointegrated
S&P- TSX 60 -1.949 0.3094 Not Cointegrated
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CONCLUSIONS

Based on the research a common pattern of cointegration between the stock indices and the S&P 500
were found in the before and during crisis periods but not in the after crisis period. It was found that all of
the indices studied were cointegrated with the S&P 500 before the crisis except the Hang Seng and the
Nikkei 225. During the crisis all indices were cointegrated with the S&P 500 except the Merval Buenos
Aires. After the crisis the results show that all of the indices were not cointegrated with the S&P 500
except for IPC.

Some of the outliers in the data can be explained through the global effects discussed earlier in the
paper. The Hang Seng and the Nikkei 225 are outliers in the before crisis period, this may be due to their
large market power. The past financial troubles in Latin America could have caused the Merval Buenos
Aires index to be an outlier since the country was better prepared for a crisis. The close proximity of the
United States and Mexico could effect the IPC being an outlier in the after crisis period.
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Financing Sports in Europe: An International and Comparative
Perspective

Emese lvan*

ABSTRACT

The focus of this paper is to evaluate conceptions,
the European continent. The paper will aim to shed light on the ways that policy contexts dictate the application of
sport financing as well as sport management. This paper would like to focus some attention to the involvement of
central and local governments of European countries in sport financing. Moreover, in pursuing this line of
interrogation this paper asserts that opportunity structure for the organization and development of sporting activities

has shifted from developmental to managerial throughout the 21% century.

INTRODUCTION i FROM SPORT FOR ALL TO SPORT FOR GOOD

The concept of sport financing can be interpreted in many different ways. Allied to sport financing has
often been taken to indicate a positive process of change or a mean of progression. This affirmative
relationship has been associated with sport performance, sport participation, community relations, health,
self-confidence, and crime reduction. It is unquestionably the case all around the world. Historians have
argued that the process of formalization of sports mimicked the formalization inherent in industrialization
and urbanization. It does not seem to be a coincidence that most of this development took place in an
urban, industrial setting, nor that the development of most sports occurred in England, the leading
industrial nation of the nineteenth century. Sports, in their evolution, have offered two faces to the world.
Much of modern sports developed out of the nineteenth century military imperatives of the emerging
nation-states, and as such the state has retained, until today, a significant role in the organization of
sports. But sports are also entertainment and their development as such has been driven largely by

liberal market-oriented economies.

AfiThe battle of Waterl oo was won on the playing
to have said. The English public school movement embraced a new ideology of education based on
sports, health, and discipline. However, this was a generation of players i not performers. This model of

sports emerged in the free market- oriented Britain without any explicit direction by the state. Friedrich

percep

field

Ludwig Jahn founded the gymnastic ATurneno movement in

was not sports for entertainment, nor even for the pleasure of competition. Jahn was driven by the need
to improve the physical quality of Prussian youth and prospective soldiers following a humiliating defeat

by Napoleon at the battle of Jena.

'St . JUnivarsaysDepartment of Sport Management, Diversity of Hospitality, Tourism, and Sport
Management- E:mail: ivane@stjohns.edu
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The connection between war and sports in the nineteenth century ensured that the European states
wouldplaya | eading role in the evolution of sports. Even
did not disappear. Instead, its apparatus was turned towards the promotion of other benefits that sports
might produce for the state and society. In addition to enhancing military preparedness, Houlihan (1994)
identifies five further reasons for government involvement in sports:
1. Social regulation on moral grounds (regulation of blood sports)
2. Concerns for the general level of health and fithess
3. Sports as motor of social integration
4. Sports as promoter of international prestige
5. Sports as a promoter of economic regeneration
Despite 19" century beliefs about the contribution of sport to improved health and the construction of
civic cultures, central government int er e st in sport dates | argely from I
reflected a concern with the potentially negative effects of rapid economic, social, and cultural change.
This was a reflection of a more general concern to promote public planning, provision and management
for sport to cater for demands of the new Ol eisure a
leisure policy was reorganized and extended in the early 70s to support the voluntary sector and
encourage local authorities to provide for increasing demand in the interest of social welfare and the
enjoyment of leisure among the public at large. Within this context, identified inequalities in participation in
sport l ed to the designation of cer ttamignedg o ulphsi sa s elde i
formation of policies of recreational welfare: rather than increase supply in response to what was
assumed to be the inevitable rise in demand, policy became concerned to democratize areas of public
leisure. The language of policy quickly shifted from a concern with expressed demand to an attempt to
address the O6issues of need. 6 Policies of positive di
ASport for All 6 with the identificat i omed atfredutirgr get gr
constraints and encouraging participation. It has been argued, that the apparent political neutrality and
popularity of sport and its presumed ability to provide an economy of remedies made it more attractive
option than addressing fundamental structural and social changes. Thus, the motive has shifted to
recreation as welfare with increasing resources to what economists refer to as externalities and merit
goods 1 i.e. that participation in sport may be an individual social right of citizenship, but such
participation also leads to collective benefits such as improved health and reduced crime. (Henry, 2001)
Additionally to that, governments focus on sport as a tool to achieve international prestige requested the
continuity in financial commitment to elite sport. Few attempts were made to examine systematically the
effectiveness of recreation as welfare policies, with monitoring usually being restricted largely to
measuring participation and nature of participation. The 1990s placed sport more centrally on the broader
social policy agenda. European governments started actively relying on sport and its ability to contribute
to neighborhood renewal by i mproving communitiesdé perf
crime, employment, and education. Around the beginning of the 21* century a shift has occurred from

49



66" Annual Meeting NYSEA Proceedings, Volume 6

local government investing in sport and recreation as a right of citizenship to seeking to use sport as a
tool for economic and social regeneration. Henry (2012) argues that loca | authoritieso
again from one of welfare to one of regeneration. Schimmel (2001) in her analysis even uses urban
regime theory and the idea of growth coalition to argue that much sport-event-related development
reflects the interests and strategies of urban elites rather than any systematic strategic consideration of a
whole city benefits.

No doubt, the limited inclusivity of sport worldwide raises significant questions for the nature and
extent of sportds s ugfpozial and econorhieregeneratisnt Buathee gsin@ doubt
about the fact, that opportunity structure for the organization and development of sporting activities has
shifted from developmental to managerial throughout the 21% century.

THE EUROPEAN MODEL OF SPORT

There can be little doubt that when European
mean is a model that is distinctively non-A me r i dlerEuropéan Model of Sport should safeguard the
socio-cultural elements of sport and remain distinctive from the commercialized American sport modelo
(European Sport Charter, 2002)

Of course, there are some general trends in sport developments on the European continent, of which
the following can be noted:

ntere

of ficia

Firstly, it is agreed, thatthe A shared of public funds underscoring t

16-3 9 %, which forms the basis of the AEuropean model of

This share is the highest in France with 39% and around 50% in East European countries.

Distribution of identified sources of
sport finance in Europe in $asaomaerz00s

Cental 6.3 4.3 8.9 0.6 8.2 9.9 2.2 0.4 0.8 30.2

State

Local 32. 247 295 266 110 116 204 5.2 15.1 16.6
Govts 5

Public 38. 290 384 272 192 215 226 5.6 159 46.8
Funds 8

Enterp 56 4.8 4.5 3.8 7.9 420 171 2.8 5.0 5.7

gousehfﬂ 55. 66.2 571 69.0 729 365 602 916 79.1 475
S
6

Private 61, 71.0 61.6 728 808 785 773 944 841 532
funds 2

Total 100 100 100 100 100 100 100 100 100 100
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Secondly, the highest level of private finance is found in European countries where there is a great

deal of professional sport, such as Germany, the United Kingdom, and Italy.

NYSEA Proceedings, Volume 6

Thirdly, in the Europeanc ont ext pri vate sector financing | argely

pockets instead of TV channels, sponsors, enterprises or other businesses. In all European countries,

personal and individual expenditures form the biggest financial contribution to sport, ahead of all other

financing sources. Sport development in Europe depends primarily on the financial contribution of

participants and/or spectators, secondarily on local authorities.

On the other hand, it is obvious that several national variants of this model can be distinguished. The

ma i

n

di fferences bet ween t he European countri

traditional differences, are rooted in the domestic organization of sport, in some specificities of the

structure of financing, and in sport practices that are financed. The organizational structures of sport

systems have, of course, an influence on the economy and finance of sports in each country.

This study categorizes European countries according to their sport system into the following groups®:

1. A Mi ssi on a-rHgre teovdlentary sports movement plays a major role, both as a
service provider and as a regul ator. Sport
decision of as s oci apublis avbhoritiedarer disdreletaahd cautoasstavards
leaving the sport leadership to volunteers. Even the leadership for coaching belongs to the sports

federations. The training for volunteers is often confused with vocational training. In some ways

es o

spo

ther e i s resistance towar ds fiprofessionalization, o

resources. There is no real job market but more of a process of sporting socialization. This group
is represented by countries like Germany, Denmark, and Sweden.

2. ABuwbmemrnat i c - This greup ds characterized by the leading position of public
authorities in sports. National and local authorities may be in charge of a sporting policy and the
voluntary sports movement is only an auxiliary contributor to the decisions. Most of the time there
is a sport law establishing the mutual responsibilities of the different actors. The coaching in
these countries is strongly controlled by the public authorities, as for example, Ministries in
charge of sports. In some cases there is even a monopoly dictated by law to public training for
access to work in the sports sector. Job market needs are not really taken seriously into account.
Rather, public suppliers play the key roles. There is also an important contribution given to sport
by civil servants. France, Spain, Portugal, and Greece are the best examples in this group.

3. AEnNtrepr eneu-rliialsupposed ® |bé led by the sports participants or
consumers. The market dictates the regulation between suppliers of sports services. When
public regulation exists, it is mainly dedicated toward fair competition and concurrence between
suppliers. The coaching in this model is characterized by a strongly competitive situation and by
the dominance of short work-oriented training programs, corresponding to immediate market
needs. Private, profit-oriented programs for training of actors in the sport system take the key

positions. Ireland and the U.K. form this group.
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4 A Soci al -Itrmdglkt be séen as a variation of the previous model, but the regulation
on employment and qualification is done by the social partners. One of the consequences is that
such a model involved bigger numbers of actors coming with different perspectives, which makes
things more complex. A high capacityof figovernanceo is required to | e:
context of training, one can find the same orientation towards the immediate market needs but
the social partners ensure that standards of qualification and career perspectives are present as
well. The training of actors in the sport system focuses as a priority on the needs of further
education of the fAalready on jobod employees. Onl y
vogue.

5. ATransi ti 6 dMhasimodedsdheatadieristic in East European countries that joined
the EU in 2004. That means the State was the exclusive player in sport in all of these countries. It
still plays an important role, and we shall see that after major reduction of its role and the near
dismantling of the sports system, it retains a high level of intervention in every aspect of the
industry. Even if the nations see the development or revolution that they are undergoing as a real
"enterpreneurization” of their systems, the transition gives new autonomy to the sporting
movement, despite a context of "relative pauperization" of voluntary sports organizations and the
fast rise of the commercial sector which still remains marginal at present. The severe weakening
of trade unions and the low degree of organization among voluntary, commercial or private
entrepreneurs leaves few short term opportunities for the development of these countries towards
a "social configuration".

These organizational features of sport systems have their influence on the structure of financing and
on the goals for which the finances are used. This can be characterized in the following:

1. I n the AMissionary model 6 countries | ike Denmar
of programs giving priority to sport for all. As a result, these countries achieved high participation
rates with relatively lower expenditures. In these two countries, the efficiency of sport
expenditures seems to be the highest. Finland and Germany, the other two members of this
group, have a slightly different picture. They show high expenditure and high participation rates.

2. Il n the ABureaucratic model 0 the central state o
the countries of the first group. In France, Spain, and Portugal the high level of financing
contributed to high levels of participation.

3. The AEntrepreneuri al model 6 shows the | owest ¢«
These are the only countries in Europe where the c
than 1%. But here one can note an interesting trend regarding the UK. In 1998, Prime Minister
Maj ords government established the Lottery Fund tc
Elite sport, as an important issue of building national pride and identity, became a beneficiary of

the program. Thus, one must underscore that the UK made an interesting shift, mostly similar to

52



66" Annual Meeting NYSEA Proceedings, Volume 6

the one we see in Italy, where betting and gambling traditionally have made a considerable
contribution to sport finance.

4. I n the HASoci al mo d eh] the Nethetlands esteowsi an ginlilar casentm u g
Denmark and the Scandinavian countries. The sport expenditure is low and the efficiency of using
resources is high.

5. I n ATransitional model 6 Pol and, Latvi a, Lithuar
Hungary, Slovenia shows a very high percentage of central and local government financing, with
a low level of participation rate. Compare to France, where the share of public funds in financing
sport is 39%, in these countries this number is around 46-50% while their participation rate is only
about 8-10%. Interestingly, in these countries financing sport does not develop through the
transformation of private-public partnerships but through the reconfiguration of central-local

government relationships.

Difference in Sport Financing Structure of
Hungaryand the EU15 i2004

Hungary
Bertral gov. p Central gov
o e
ocal goy. gou.
financing financing
O ambling pGambling
D2 ponsors D Sponsors

Source: National Sport Strategy [Nemzeti Sportstrategia]
(Budapest: Belugyminiszterium, 2002). p.85

The common trend in the growing importance of the commercial actors, both in organization/training
and financing is seen in all countries. But interestingly, resistance against commercialization occurs again
and again.

Countries of the Missionary model effectively resist commercialization because of two convergent
reasons. In the countries belonging to this model, there exists a strong social demand to keep the social
importance of these associations. Second, the voluntary sport movement is an adaptation to the new
demands, including renewal of associations and even compromises with commercial actors to sustain
control over the situation.

The Bureaucratic systems are in more danger in the context of a decrease of public funding for

sports. Poor capacity to respond to economic and social needs creates gaps in which the commercial
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actors develop themselves easily. This situation is very sensible in some countries, like Greece or
Portugal, where the state is willing to control but has ineffective means; new laws express the
maintenance of the dominant position of the state. But in some cases we see a transition towards the
isoci al model 0 as an escape from a total |l oss of

France and in Spain.

Comparative Analysis of Funding Sport:

Public Sector as Partner in Achieving Goals
(lvan, 2006)

MISSIONARY MODEL SOCIAL MODEL

- Voluntary sector - Social sector

- Focus on shosmnidterm - Focus on longerm outcomes
outcomes - Commitment

- Innovation, flexibility - Multifaceted system

- Monitoring of outcomes - Capacity building

- Cultural outcomes

- Expansion - Effectiveness!

- Adaptability!

Comparative Analysis of Funding Sport:
Public Sector Is the Driver to Achieve Govt. Specified

Requirements(ivan, 2006)

BUREAUCRATIC MODEL ENTEPRENEURIAL MODEL

- State sector - Private sector

- Focus on regulating the delivery - Focus on short term delivery
process by state bodies - Achievement of outcomes by

contractual agreements

- Maximization of immediate
outcomes

- Efficiency!

- Monitoring of standards and
systems

- Accountability!
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Transitional Modet Example Hungary
(lvan, 2006)

East European countries demonstrate a new group in European
sport system:

1. Only country in the EU15 with financing sport with <1% of the
national budget is the UK i Hungary 0.44%

2. The central government involvement in financing is the highest in
France with 39% - Hungary 48%

3. Hungarian sport governed by sport law and led by a Ministry
4. Participation rate in Hungary is 16% i EU15 is >25%

5. Ratio of No. of clubs to No. of citizens 1:330 in EU15, 1:1250 in
Hungary

6. Belonging to a sport club (volunteer activity) 7% in Hungary -
>30% in EU15

CONCLUSION

Traditionally, the European Sport Model has been based on a pyramid structure. Generally, this
vertical structure of European sport gives the opportunity for sport federations to use the generated
commercial revenue for the overall good of that particular sport. Vertical solidarity refers to support at the
grassroots, where the elite clubs in effect subsidize the lower reaches of the game. Vertical solidarity

depends on the exclusive jurisdiction of a single governing body i one national sport federation i that has

the authority to impose this form of Ataxation.

cultural perspective as well. Namely, the existence of local teams is crucial in the European model of
sport so that fans retain a sense of local identity.

On the European continent, the increased competitive pressure of the last fifteen years has led to
the restructuring of central-local government relations rather than the private-public partnerships,
although the presence of foreign and domestic capital has increased dramatically. The new capacity of
the European states regarding sport development lays in the new power-sharing arrangements between
the different levels of government and the growing importance of local and regional policy
developments.

ENDNOTES

! The analysis follows the European Observatoire of Sports Employment classification of different
European national sport models
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A 33 Equation Econometric Model Of The U.S. Economy

John J Heim’

ABSTRACT

The model contains 22 behavioral equations and 11 identities connecting them into an integrated model of the
real U.S. economy. Behavioral equations were generally estimated applying strong instrument 2SLS to 1960-2010
data. The model includes equations for 7 components of consumption, 7 components of investment, two prime
interest rate determination models based on the Tay¥bBor rule
curve functions determining GDP. In addition, behavioral models for taxes, unemployment and inflation are included.
Eleven identities connect the various parts. Identification issues are resolved, and model results are robust to

different time periods.

1.0 INTRODUCTION

The purposes of a large scale econometric model of the macroeconomy are to explain what science
has to say about what makes the economy tick, rather than rely on what deductive reasoning from (what
are assumed to be self evident truths (philosophy) has to say about the economy.

Second, their purpose is also to do so in a theoretically integrated manner: only relationships taken
from the total set of equations hypothesized to drive the economy, and the interaction of its parts, are
tested.

Finally, large scale models only structural equations. This ensures that only economically sensible
variables are wused t &ARéxtypé lags,ntrend wariablesneatce are used,oi.e.,ho
variables that explain variance, but are devoid of economic meaning. Occasionally autocorrelation control
variables are used to explain otherwise unexplainable drift of variables over time. This helps ensure the
accuracy of other coefficients in the regression model. They areusedonlyas fipl ac e highlighk er sé t o
areas where further work is needed to develop economic theory that explains the currently unexplained

variance that (statistically useful, but non-economic) autocorrelation variables explain.

2.0 Component Parts Of The Macroeconomics Model: 22 Behavioral Equations, 11 Identities

2.1. The 22 Behavioral Equations, Econometrically Estimated:

Cr = Consumer Goods & Services -Total Domestically Produced & Imported
Cp = Consumer Goods & Services -Total Domestically Produced
C, = Consumer Goods & Services -Total Imported

Cour = Consumer Goods & Services -Total Durable Goods

o M 0w bd e

Cnp = Consumer Goods & Services -Total Non-Durable Goods

" Clinical Professor of Economics, RPI (Retired) Visiting Asst. Professor, SUNY Albany
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6. Cs = Consumer Goods & Services -Total Services

7. Cgor= Consumer Goods & Services -Total Consumer Borrowing

8. It = Investment Goods & Services -Total Domestically Produced & Imported
9. Ip = Investment Goods & Services -Total Domestically Produced

10. Iy = Investment Goods & Services -Total Imported

11. Ipge = Investment Goods & Services -Total Durable Goods

12. Ires = Investment Goods & Services -Total Non-Durable Goods
13. Iy = Investment Goods & Services -Total Services

14. Izor = Investment Goods & Services -Total Business Borrowing
15. X = Demand for Exports

16. PR:= Taylor Rule Interest Rate Determination Model

17. PR y= Keynesian LM Theory Interest Rate Determination Model
18. UNEM, = Okun Unemployment Determination Model

19. UNEM; = Tech. Progress Unemployment Determination Model
20. INFL = Phillips Curve Model of Determinants of Inflation

21. GDP = &a(DeterminMdnts of C, I, plus G, X
22. GDP = &a(Deg pmpomsiGndnt s of C

2.2. The 11 Identity Equations
1.Y =Cr+Il:+Gr+NX
2Y =Cp+lp+Gp+X
3.C; =Cp+Cy

4.Cr =Cpur +Cnp + Cs
5

6

7

9

Jdr ==y
e = lpge* In + Iiny
.Mt =Mc+ M,= Total Imports of Consumer and Capital Goods
.M, =Imports of Capital Equipment and Industrial Supplies and Materials
10. NX = (X-M)
11.(M2 - M1) = Savings Components of M2
3.0. LITERATURE REVIEW: PREVIOUS LARGE SCALE ECONOMETRIC MODELS

1 L. Klein & M. Evans (1968) The Wharton Econometric Forecasting Model

1 O. Eckstein (1983) The DRI Model of the U.S. Economy

1 R. Fair (2004) Estimating How The Macroeconomy Works

58



66" Annual Meeting NYSEA Proceedings, Volume 6

1 J.Heimi (2008-2009) Various Papers

f AWhat Determines Mar ket Demand for

T AaU. S. Demand for different Types of

f AConsumer Demand for Durable Goods,

3.1. HOW THIS MODEL IMPROVES ON PAST WORK

No Trend Variables Used As Explanatory Variables

No Past Values Of The Dependent Variable Used As Explanatory Variables

Better Scientific Methods: More Up To Date Econometric Techniques Used To Ensure No
1 Stationarity Issues
1 Identification Issues (Endogeneity)

1 Minimize Multicollinearity And Serial Correlation Issues

l nvest ment

|l mported

Nondur abl

1 Once Fully Estimated, Model Should Be Reliable For Estimating Well Beyond The Sample Period

1 (Previous, But Similar Model Estimated Using 1960-2000 Data Explained

2001-2010 GDP With Average Error Of ¥2 Of 1%)

4.0 SUMMARY OF METHODOLOGY USED

Data: Taken from: Economic Report of the President 2011, Flow of Funds Accounts 2011

Spending and Borrowing Models: Same Determinants Assumed

iStandard Model g/ariablés @thmonly ditedsAs Defetminants of Consumption

or Investment.

1 Lags: Chose the lags most systematically related to the dependent variable, if theory says the

variable should be included.

1 2SLS: Used to eliminate simultaneous equations bias caused by identification problems arising

from endogeneity.
1 Tests:

1 Hausman endogeneity tests were used to determine what needed to be instumented.

1 Wald weak instrument tests were used to ensure the instrument was a reasonable proxy for

the variable it replaced.

f Sargan AValid Instrumento tests were used t

endogeneity with the dependent variable.
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Data were tested in first differences, not levels to address nonstationarity, serial correlation and
multicollinearity issues. All passed augmented Dickey-Fuller Unit Root tests, except 3, which were
cointegrated with the dependent variables they were used with, so nonstationarity was not a problem.
Multicollinearity was reduced by approximately half, and first differencing raised almost all Durbin Watson
test results considerably, markedly reducing or eliminating most serial correlation problems.

Newey West standard errors were used to correct for heteroskedasticity.

IS Curve Method was used to incorporate all the relevant equations inn the model into one to explain
changes in the GDP.

5.0. SUMMARY AND CONCLUSIONS: 6.0 DETAILED REGRESSION TEST FINDINGS FOR FOUR
KEY EQUATIONS IN THE MODEL
5.1 FINDINGS: IS THE PRIME INTEREST RATE DETERMINED BY THE TAYLOR RULE?

P RAL= .47 @.12RFLp iTUNEM rga.M1. 00 @ TAXES +.00 @ Govt. S|
(t=) (3.9) (-3.6) (-2.1) (0.1) (0.8) (2.1) (Eq.6.1)
R?=.68; DW 1.8

Note: Taxes and Government spending included because government deficit traditionally has been
thought to affect the economy by raising interest rates, reducing investment. Clearly they do not

seem to affect the prime rate, the economyd6s most i

5.2. THE CONSUMPTION FUNCTION (TOTAL DOMESTICALLY PRODUCED AND IMPORTED
CONSUMER GOODS)

OLS Standard Consumer Spending Model, With Borrowing Included as a Determinant of Consumer

Spending. (No variable found endogenous, so no 2SLS Models)

PG=. 39-f+. 51p( T1q@)@E0. 92 pPR 3+ 345 PDPPBR 3. 5 04PpPOP4 pP OP +;.
+1. 40apM21 7 go2pC
R*=94.8% D.W.=1.7 MSE=25.49 (Eq. 6.2)

The explanatory power of this model is substantial. Comparisons of actual consumption 1960 -2010 and
levels expected, based on the model are shown in Graph 6.2. below.
Tests for endogeneity did not find any variables endogenous with consumer spending at statistically

significant levels, so no instrument development or 2SLS testing for the model was needed.
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Graph 5.2.1 Actual Consumption Demand Compared To Demand Explained By The Model
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5.3. DETERMINANTS OF INVESTMENT SPENDING AND BORROWING

2SLS Estimates of Determinants of Investment Spending, Using No Business Cycle Control Variable.

Hausman Tests Indicate 4 Variables Endogenous With Investment Spending, So Instrumented: ACC
(Wald test F=11.5), DJo (Wald F= 11.8), PROF, (Wald Test F= 6.0, but DJ., t=3.9) and POP (Wald
F=13.1). Sargan Test NR?=4.0 < X’¢s.14 = 23.7. Hence, This is a Strong Instrument Model.

pt= +. 36p(RABW(T5x()6 . 86 PDEP +.,-52 9 (BRAP % epD2 6 PPROF 9 5,pX R
+. 01pROPY9 @EBOR

R?=92.6% D.W.=2.1 MSE=34.51 (Eqg. 6.3)

The explanatory power of this model is substantial. Comparisons of actual consumption 1960 -2010 and

levels expected, based on the model are shown in Graph 6.3. below.
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Graph 6.3.1 Actual Investment Demand Compared To Demand Explained By The Model

A AL ' Ko O g X Comvmrri
Actual Yearly Change In Spending |

WV - 200

5.4. Export Demand Model
nX = 3.00E-138 n 6 ! *N+2.47E-68 n( (TWAVs 10 -3 FOr.INc?) -7.82 N 0 avdhba) PP D DD AM N redho il 2)¥ 3.57

NnLGE)
R? = 92.6%; DW = 2.1 (Eq. 6.4)

The explanatory power of this model is also substantial. Comparisons of actual consumption 1960 -2010

and levels expected, based on the model are shown in Graph 6.4. below.

Graph 6.4. Actual Export Demand Compared To Demand Explained By The Model
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7.0. CONCLUSIONS

Modern, large scale econometric models have what only can be described as extraordinary
explanatory power. Though the 33 equation model above, estimated using 1960 -2010 data, cannot be
tested (yet) to see if it explains behavior far outside the sample period, we expect it can. As noted in the
introduction, the same model, re-estimated using only data up to 2000, explained yearly changes in GDP
beyond 2000 with an average error of only 1/3 of 1% each year for the 10 year period 2001 - 2010. We
attribute the success of the model to the huge improvements in econometric methodology made since the
early models of the 19606s, and to exhaustive efforts
theory, testing contains all variables cited in the historic literature (and no others, including trend variables
and lagged values of dependent variables, which explain variance, but for which there is no economic
rationale).
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Does fACrowd Outo Of fset The Sti mul us

Deficits? A Large Scale Econometric Study

John J. Heim*

ABSTRACT

60 structural models of U.S. consumption, investment and the GDP were tested. Virtually all tests indicate that as
deficits grow, private borrowing and spending decline. Th
borrowing undertaken to finance the deficit reduces money available for private parties to borrow and spend. Crowd
out was found to dominate the stimulus effect, resulting in a net negative effect on the economy. Crowd out was
found in both recessions and nonrecession periods. Results are inconsistent with hypotheses proposed by Krugman

that general economic conditions are responsible for the negative relationship, not crowd out.

1.0 INTRODUCTION

Thirty years ago, the distinguished econometrician Otto Eckstein noted the crowd out problem, though

much debated, was fistill o unresolved:
éDoes fiscal policy work? Or does the financing of
This has beenone ofthe mor e dur abl e controversies in macroeco

(Eckstein, 1983)

One of the most important questions in macroeconomics 30 years ago remains unresolved today. This
paper, through extensive testing of the crowd out problem in 60 different models of the GDP,
consumption or investment, attempts to provide a satisfactory answer to that question.
fCr o wd is uhe deduction in loanable funds available to private borrowers resulting from
government borrowing to finance deficits. Consumers and businesses borrow to supplement their current
incomes. Crowd out, if it occurs, reduces the funds available to private parties for such borrowing. If
private borrowing is reduced, spending is likely to be reduced, since most borrowing is done to finance
spending. This spending decline may offset some or all of the stimulus effect of a government deficit.
Much borrowing is done for discrete fAbig ticketo items
reduce loanable funds available may cause borrowing and spending to decline even more; if all funds

needed candét be borrowed, none may be.

* Clinical Professor of Economics, (tired) Visiting Asst. Professor, SUNY Albany
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Private spending may decline more than the defi

negative effect. But of course, this is all theory. Whether it actually does or not is a question for the
econometricians to answer. Additionally, as the state of the economy changes, income changes. This
changes domestic savings, which largely determine the pool of loanable funds. In recessions, declining
income evidence indicates savings decline as much or more than private demand for loans. Flow of
Funds data for the 1981-83 recession period suggest savings declined far more than investment demand.
If so, any borrowing done to finance government deficits, even in recessions, may still have crowd out
effects.

The observed negative relationship between deficits and private spending may also be caused by
changing economic conditions. In recessions, deficits rise due to declining tax collections, and private
spending falls due to rising unemployment. For crowd out to be the culprit requires that reduced private
borrowing, caused by government borrowing to pay for deficits, be the mechanism, and that testing show
this to be the case, controlling for the state of the economy. This study tests for crowd out that way.

Sixty tests of structural mo d e | s -2010 wdrehuadertaken. Fair
(1984), Orszag (2005), Eckstein (1968), and others have found structural models are better at explaining
the long run behavior of the economy than VAR and DSGE alternatives (see literature review), though the
latter are currently more popular. Mankiw (2006) and Solow (2010) appear to share that perspective.
Exhaustive endogeneity testing was undertaken to ensure identification issues were fully addressed.
Extensive testing was done to ensure instrument strength, stationarity, homoscedasticity, and robustness
over time. Results were also robust to model specification, different regression techniques used, and
different strong 2SLS instruments used. Testing was done in 1% differences, eliminating most
nonstationarity and reducing multicollinearity, and explained 92 -95% of the yearly changes of
consumption and investment. Models were found to fit the data equally well for any specific decade

examined.
2.0 THEORY OF CROWD OUT
2.1. Traditional Stimulus Models (No Crowd Out)
A typical demand - driven structural model of the macroeconomy, like the Wharton school model of
the 1960s and 670s, did not include variables f

In such models, the impact of taxes and government spending are shown, but are derived from the GDP

identity:

GDP =Y =C + | +G+ (X-M) (Eq. 2.1.1)

where a simplified consumption function might be given as a linear function of disposable income (Y-T),

and crowd out was assumed not to be a determinant
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C=b(-T (Eq. 2.1.2)

which, when substituted into (2.1) gives

Y=— (-bT + | -M}) G + (X (Eq. 2.1.3)

The clear expectation of standard model demand theory is that tax changes in are expected to be
negatively related to the GDP, with a multiplier effect -b  £b() 1 Changes in government s
exports are related to GDP in the positive direction, with a multiplier effect 1/(1-b ) and should wh
tested, have the same coefficients if the theory holds. The coefficient on changes in taxes should have a
negative sign, indicating a positive effect on GDP. All expected effects of deficits are effects that
stimulate the economy. Testing these expected relationships is necessary to see if actual findings match

these predictions.

2.2. Empirical Problems With The Theory
The problem is, in econometric tests, it is nearly impossible to get a negative sign on the tax variable,

even in the simplest stimulus model, theso-c al | ed fiKeynesi an Crosso:
Y= "Q "AGi0s 0 Qi Gd QE o (Eq. 2.2.1)

If we increase the sophistication of the model by replacing investment with two of its most commonly

cited determinants, the accelerator (ACC) and interest rates, wegetas i mpl e fil S& curve model
Y= "0 "Yidp 6 H0tvo bR O (Eq. 2.2.2)

Tests show t he t axbothpositvaand seatisscallg siggificant fay thi® reodel In more
sophisticated IS models, which include representatives of most variables commonly thought to affect
consumption or investment, results are the same  Table 2.1 shows examples taken from 2SLS
regression tests of the Eq. 2.3 7 2.5 models.

All models tested in Table 2.2.1 use strong instruments for Hausman - endogenous variables, Wald
tests to avoid weak instruments, and Sargan tests to ensure elimination of endogeneity in the
instrumented models. First differences are used to reduce stationarity and multicollinearity, etc. Time
trend variables were used to control serial correlation if needed. U.S. data was used for 1960 i 2010.

In sophisticated models, the sign of the government spending variable is also opposite what standard
stimulus theory predicts. When tested for other sample periods (1960-00, 1970-00 and 1970 -10) these

models generally provided the same contra i theoretical results. Even the simplest tests of standard
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deficit - driven stimulus variables consistently show them to have the wrong sign. This raises serious

guestions about the theoretical underpinnings of traditional government stimulus policy.
Table 2.2.1. Tests of Structural Models for the Stimulus Effects of Tax Cuts

Model Tax coefficient (t-statistic)

Keynesian Cross:
Y= "0 "Y@ios U Qi did Q& o +.17 (2.2)

Simple IS Curve Model:
Y= "Q "YOD 6 Botvoad O +.72 (3.4)

Sophisticated IS Curve Model:

Y ="QqT, G, ACC, Int Rates, Dow Jones, +.49 (2.7)
Average Exch. Rate, Pop. Growth

Rate, Prior Period M2 Growth,

Consumer Confidence, Depreci-

ation Allowances, Profits, X)

2.3 A Stimulus Model With Crowd Out
Borrowing to finance government deficits may reduce loanable funds available to finance consumer
spending. If so, the consumption function used in the no-crowd out model

must be modified to add the government deficit, taxes minus government spending (T-G):

C =-Th (AYGH (Eq. 2.3.1)

Or, if taxes and government spending have different crowd out effects,

C  &-TH .T- &G (Eq. 2.3.2)

L a mb dxrepfesents the marginal effect of the government deficit on consumer demand (spending).
With this function, the simplest model, modified, becomes

We can expand this model to include effects of crowd out on investment spending. Assume a simple
investment model in which investment is determined by only three variables: the accelerator (ACC), real

interest rates (r), and access to credit, which varies with the government deficit (T-G).
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= -dir A Q@C #(T-G)o (Eq. 2.3.3)
Or, if tax and spending deficits have different crowd out effects

= -dir  #AQC #T- aaG (Eq. 2.3.4)

wher e ganma d,d pindicates the marginal effect of crowd out (the government deficit) on

i nvest meqn th) rgpresent thefmarginal effects of real interest rates and the accelerator. Replacing

investment and consumption in the GDP identity with their hypothesized determinants, we obtain a typical
equation for determining GDP in structural models:

GDP=Y= — [ (-b + 7 ZTQ“T + (1- oG- 92(3) G - dl r 2 ACCd+ (X-M) ] (Eq 235)

Table 2.3.1 below compares the net effects on the GDP of tax or spending deficits are presented
below for the traditional Keynesian model (stimulus, but no crowd out effects), and the crowd out model
(stimulus effects net of crowd out effects).

Table 2.3.1 Simple Structural Model Mechanics With And Without Crowd Out

Without With Without With
Crowd Out Crowd Out Crowd Out Crowd Out
Tax coefficient  (-b ) (-b + 18 o Gova Spending Coef. N (1- &y~ avc)
Tax Multiplier  (-b ) (-b + 1790 > Gové Spending Mult. Q)  (A-&g-9)
(1-b) (1-b) (1-b) (1-b)

3.0 LITERATURE REVIEW

When stimulus programs are proposed, they generate much discussion of possible crowd out effects
in the popular press. Rarely is data introduced to support theories about whether crowd out does or does
work. Examples include:

1. Chan, S. (NY Times, 2/7/10, p. A16): the I.M.F. warned on Jan. 26, 2010 that rising sovereign debt
"could crowd out private sector credit growth, gradually raising interest rates for private borrowers and
putting a drag on the economic recovery."
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2. Barley, R. (Wall Street Journal, 2/24 / 1 0 p . any@dvérhment-Bond buying by banks is another
form of crowding out , potentially reducing

3. Krugman (New York Times, 9/28/09) notes that in recessions, the accelerator effect on investment is
likely to dominate crowd out effects, leaving a net stimulus effect of government spending
increases/tax cuts. Alternatively, private borrowing may have declined so much that money is

available for government to borrow without causing crowd out. (New York Times, 4/28/13)

4.0 METHODOLOGY

4.1. DATA USED

1960 - 2010 data from the Economic Report of the President (2011 and 2002) and the Flow of Funds
Accounts of the Federal Reserve (2011) were used to estimate the effects of 11 -12 variables on
consumption and 12 variables on investment spending and borrowing. A substantial review of the
economic literature found these variables, or variants of them, cited as the major determinants of
consumer or investment demand. Specific variables used in consumption and investment models are

described in detail in sections 5 and 6. They are summarized in Table 4.1.1

Table 4.1.1 Determinants Of Consumption And Investment

Consumption Investment

Disposable Income (Y-T) Samuel sonds Accelerator
Deficit Variables (T+ 1 Grg)) Deficit Variables (T1 1 Grg)

Wealth (DJAV) Depreciation Allowances (DEP)

Interest rates (PR or r) Interest Rates

Exchange rates (XRav) T o b i g(@AV

Consumer Confidence (ICC.) Profits (PROF)

Population Size (POP) Exchange rates (XRav)

Population Age Composition (POP.s)  Population Size (POP)
Money supply (M2 - M1, M2,y))

Consumer borrowing (Cg o g2) Business Borrowing (lg(.1))

4.2. Specific Methods Used

Key aspects of the methodology are summarized n the Introductory section of this paper. (Section 1).
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5.0 TEST RESULTS: CONSUMER SPENDING AND BORROWING MODELS

Table 5.0.1 summarizes all 39 consumption spending and borrowing test results.

Table 5.0.1 Summary Of All Consumption OLS And 2SLS Spending And Borrowing Results

A.) 2SLS Borrowing Model Findings Summarized: OLS Borrowing Model Findings Summarized:
P ( 1Grg) Bus. Cycle P ( 11Gra) Bus. Cycle

Model# b -gtai.) Control . Model# b -dtai.) Control

Average (All) 74 (2.2) Average .61 (2.4)

Av. (Str. Inst.) .81 (2.2)

B.) 2SLS Spending Model Findings Summarized: OLS Spending Findings Summarized:
®(iGre) op( Bor Bus. Cycle P ( 11Gre1) ®( Bor)

Model# b -gstat) b -gtat.) Control Model# b _-gtat.) b -dtat.)

Average (All): 45 (6.2)  .12(2.3) Average: .46( 7.4) 12 (3.2)

Av.(Str.Inst.Only) .46 (5.5) .12(2.4)

Mean results of OLS and 2SLS tests were virtually identical for spending models, and reasonably
close for borrowing. In the borrowing models, 2SLS results show a larger crowd out effect than the OLS
results. Within each group, the results for different models tested generally cluster closely around the
group mean

Statistically significant negative relationships between deficits and consumer spending (and
borrowing) hold even controlling for state of the economy. This is contrary to the Krugman hypothesis
that normal business cycle effects that cause the observed negative relationship between deficits and

consumer spending.

6. INVESTMENT SPENDING AND BORROWING RESULTS

In this section, we test the relationship between government deficits and both business borrowing (Ig)
and spending (I1) in 40 models. 35 spending models are tested, 12 OLS and 23 2SLS. In addition, Four
OLS borrowing models and one 2SLS borrowing model are tested. Only one 2SLS model was tested
because most borrowing models showed no statistically significant Hausman endogeneity. Crowd out
findings will be examined, controlling for a wide range of other variables beside the government deficit)

that may affect investment. The variables hypothesized as determinants of Investment spending
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6.1. SUMMARY OF ALL OLS AND 2SLS INVESTMENT SPENDING AND BORROWING FINDINGS

Table 6. 1.1 below summarizes of all 40 investment spending and borrowing model test findings

Table 6.1.1 Summary Of All Investment OLS And 2SLS Spending And Borrowing Findings

2SLS Deficit Var. . oLSs Deficit Var.

Spending o ( 1IGrg) Spending P (+Gre) Specific

Model# b -dtat.) Specific Method . Model# b -gtat.) Method

Spending Models:

Average .34 (5.6) 2SLS weak instr. Average 33055 (w/ o Aaod)
Average  .35(5.5)  2SLS str. instr.(Alt)

Average  .30(3.4) 2SLS str.Instr (Alt.a) Average 30(36) (o0baodoonly)

Average .34 (3.9) 2SLS str.Instr (Alt.a2)
Borrowing Models:
Average 1.11(3.3) Average .96 (3.4)

All 35 OLS and 2SLS spending tests show a very strong negative, statistically significant relationship
between the government deficit and investment spending, even controlling for the level of the economy.
The same tests also showed some evidence that borrowing is a separate factor affecting investment
spending, and not just a financial manifestation of the desire to invest due to other investment
determinants. However the statistical significance of this finding was marginal, apparently because of
multicollinearity with the deficit variable. Remove the deficit variable and borrowing becomes highly
statistically significant.

The similarity of findings for different 2SLS instruments suggests model results are robust to moderate
changes in the components of the instruments. Whichever set of 2SLS models are used, results are
nearly identical to the OLS results.

Dropping the business cycle control made no significant difference in the results. Investment
spending was estimated to decline $0.33 per dollar of deficit incurred (Strong Instrument 2SLS results).
($0.32 for OLS results)

As was the case with spending models, in all 5 OLS and 2SLS borrowing models, the evidence
indicates a systematic, highly statistically significant, negative relationship between government deficits
and business borrowing, and that this relationship is nearly a one to one relationship, where business
borrowing declines approximately $1.00 for every $1.00 increase in the deficit.

As was the case for consumer spending and borrowing, estimates of crowd out effects remain about

the same whether the state of the economy is controlled for or not. Results show little support for the
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Krugman hypothesis that it is just normal business cycle effects, not deficits themselves that cause the

observed negative relationship between deficits and investment spending or borrowing.
7.0 SUMMARY OF FINDINGS AND CONCLUSIONS

The models within which crowd out was tested seem to comprehensively control for most if not all the
key factors thought to affect consumption or investment. These models, which expand the standard
structural stimulus models traditionally used to include the deficit variable, explain virtually all of the
variation in consumer and investment spending that has occurred the past 50 years. They also explain
consumer or investment behavior about equally as well in one decade as another of the fifty years
studied, as shown in graphs 5.13.a and 6.13.Alt presented earlier.

The 60 models tested indicate the crowd out effects of government deficits overwhelms their stimulus
effects, resulting in (so called) stimulus programs having a net negative effect on the GDP and raising the
unemployment rate. Both econometric and accounting data from the Flow of Funds Accounts suggest
this is true in both recession and nonrecession periods. At least for consumption, the crowd out effect
occurred regardless of type of tax cut or spending stimulus. These results provide a factual basis for
understanding why results of past stimulus programs have failed to convince many, though not all,
economists that they are worthwhile.
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Macroeconomic Policies And Their Impact On Health In Sierra Leone:
An Analysis Of The Prevalence Of Malaria, Malnutrition And Maternal

Morality

Ambrose R. Jusu’

ABSTRACT

This study attempts to examine how changes in macroeconomic policies have shaped health outcomes in Sierra
Leone, particularly with regard to malaria, malnutrition and maternal mortality in the post-war era. The study also
examines how these health outcomes vary by income and geographical location.

Macroeconomic policies In Sierra Leone have tended to shape health outcomes and they have had an Impact on
trends in household income levels and access to health facilities. The introduction of structural adjustment programs
(SAPs) in the 1980s, which later were renamed poverty reduction strategy papers (PRSPs) has witnessed a major
shift in macroeconomic policies. And these policy changes have tended to affect the health sector in a negative
manner. In particular, the rollback on government expenditure on social services, health included, has led to a

reduction in the population able to access health facilities.

INTRODUCTION

Health is extremely important to any society. While it brings the capacity for personal development
and future economic security to the individual and families, it also forms the basis for productivity for a
society as a whole.

The purpose of this study is to examine how changes in macroeconomic policies have shaped health
outcomes particularly with regard to malaria, malnutrition and maternal mortality in post-war Sierra Leone.
The study will also examine how these health outcomes vary by income and geographical location.

Recent studies have shown some direct relationship between malaria, malnutrition and maternal
mortality on the one hand and income levels or poverty status, and geographical location on the other.
However, in the absence of national studies verifying such relationships, this study deduces general
trends in health in Sierra Leone, using national surveys conducted in 2008 and 2010. Accordingly, this
study argues that a direct relationship exists between the prevalence of malaria, malnutrition and
maternal mortality on the one hand, and such independent variables as income levels, and rural or urban
location.

Studies have established that general health is affected by income levels. Accordingly, the poor are
more likely than the non-poor t o be il I. Moreover, i ncome |

living conditions both of which seem to have an impact on health outcomes. In the context of Sierra

" Ambrose R. JusBtate University of New York at Farmingdale
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Leone, this would mean that while illness is experienced both by the rural and urban populations, slightly
higher percentages of low-income groups become ill than the higher income urban population.

Sierra Leonebdés health care system has for a |l ong tim
the government removed these fees for pregnant and lactating mothers and children under the age of
five. This initiative has led to a tripling of the number of women giving birth in hospitals and the number of
children being treated for malaria. It has also dramatically reduced the fatality rate for malaria in hospitals.

However, the introduction of economic reform programs popularly known as the Poverty Reduction
Strategy Papers (PRSPs) has witnessed a massive shift in macroeconomic policies in Sierra Leone. And
these policy changes have tended to affect the health sector in a negative manner. In particular, the
rollback on government expenditure on social sectors, health included, has led to a reduction in the
population able to access health facilities.

Studies have shown that in developing countries women are more likely than their male counterparts
to be ill. A number of factors have been attributed to this trend, preeminent among them being the
reproductive role of females. This puts them at greater risk of being ill than males. In Sierra Leone, the
greater division of labor at the household level and the nutritional intake differences between men and
women cause women to be in worse health than men.

For Sierra Leone, the prevalence of malaria and other diseases is affected by income levels, with
people in high-income groups being less likely to have malaria than those in low-income groups.
Moreover, overall, the prevalence of malaria is greater in rural than urban locations.

Compared with other regions of the world, the percentage of Africans living under $1 a day is the
highest by WHO region. 42.6 percent of Africans survive on less than a dollar day. In South-East Asia, it
is 38.4 percent, while in Western Pacific it is 16.0 percent. In Eastern Mediterranean, 11.0 percent of the
population lives on less than $1 a day while in the Americas only 4.8 percent of the population lives on
less than $1 a day (WHO, 2012).

Also, lower income groups in Africa and in Sierra Leone are more likely than higher income groups to
have children less than 5 years who are malnourished. And malnutrition also varies by geographical
location, with a higher prevalence in rural than urban areas.

Sierra Leone gained independence from Britain in 1961. However, the post-colonial trajectory of
development has been characterized by dramatic economic decline and political instability. Since
i ndependence, Sierra Leone has had five military coup
eleven years. This war, which started in March 1991 and ended in January 2002 resulted in over 20,000
deaths.

In the 1960s, annual growth averaged 4 percent but this dropped to 3.5 percent in the 1970s. In the
1980s this figure further plummeted to 1.5 percent. This dismal economic picture was largely the result of
misguided economic policies and economic mismanagement by successive national governments.

Like other developing countries striving for economic growth, Sierra Leone introduced a series of
macroeconomic and structur al reforms in the | ate 1980s
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development partners, chiefly, the World Bank and the International Monetary Fund (IMF). These reforms,
which were called structural adjustment programs (SAPs) advocated a neoliberal economic agenda that
aimed at stabilizing the economy and restoring growth through the reduction of the budget deficit,
liberalizing the exchange rate, and abolishing price controls. However, the programs were derailed when
war broke out in 1991. The war led to economic collapse and between 1991 and 2000, Sierra Leone
experienced negative growth rates.

With the economy in shambles, poverty increased thereby becoming more pervasive as warring
factions refused to lay down their arms. The outcome of this was Sierra Leone slipping down to the
bottom rungs of the UNDP Human Development Index. With pervasive poverty came a higher incidence
of diseases, particularly HIV/AIDs, typhoid, malaria, tuberculosis and other communicable diseases.

The war ended in 2002. And the post-conflict era has been characterized by economic, social and
political rebuilding, resulting from decades of economic mismanagement, wide-spread corruption and
inefficient state control over economic and political activity. Although significant progress has been made
especially in stabilizing the economy and removing many of the structural impediments to growth, overall,
the implementation of macroeconomic reforms in the form of the PRSPs framework has not brought to
sierra Leone the expected benefits of sustainable growth and human development.

The rest of this study will be divided as follows: Section Il willpr esent the studyds obj
methodology. Section Il will review the literature on the impact of macroeconomic policies on health
while section IV will analyze the poverty reduction strategy papers as they affect Sierra Leone. Section V
will discuss the findings of the 2008 Sierra Leone demographic household survey and the 2010 nutritional

situation in Sierra Leone as they relate to the health sector. Finally, Section VI will draw a conclusion.

Il. OBJECTIVES AND METHODOLOGY

This study attempts to examine how changes in macroeconomic policies have shaped health
outcomes in Sierra Leone in the post-war era. To achieve this objective, health literature covering the
specific areas in health being investigated is reviewed. Additionally, to understand the impact of the
PRSPs on health, the study utilizes selected data from two national surveys - the 2008 Sierra Leone
Demographic and Health Survey (SLDHS) and the 2010 Report on the Nutritional Situation of Sierra
Leone. The two national surveys, conducted at more or less the same time, investigated nearly the
same issues (health, poverty status, geographical location, gender and other social aspects).

The SLDHS conducted in 2008 contains detailed information on the demographic, health, and social
indicators that enables a measurement of progress in Sierra Leone. Data were generated from a
nationally representative sample of 7,374 women aged 15-49 and 3,280 men aged 15-59.

The second data source, the Report on the Nutritional Situation in Sierra Leone, was conducted
from June 16 to August 10, 2010. Data were collected from 8, 801 households and 14,027 children less
than 5 years of age and 13,636 women of reproductive age from 9,228 households. The two datasets

investigated the theme of poverty and a number of social issues of which health was one. They were
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timely since they were conducted after the introduction of second PRSPs and as such contain information
relative to the implementation of macroeconomic policies in the health sector. This study deduces general

trends in health in Sierra Leone, using the surveys mentioned above.

lll. LITERATURE REVIEW

Every country on the face of the earth needs a strong health care system. While it balances
prevention and intervention strategies, a strong health care system also provides a good health care
education to citizens and at the same time ensures that an active workforce of health care providers is
maintained. Moreover, a good health care system ensures that there are sufficient resources to confront
illness and/or disease. On the contrary, a weak health care system cannot ensure that there are
sufficient resources to confront illness and/or disease.

In Africa, weak health care systems are associated with poverty. And extreme poverty, on the other
hand, is classified as a disease in itself. Therefore, reducing poverty has become an international priority
for quite some time.

For quite a long ti me, Africads chief develo
International Monetary Fund (IMF). Since these two institutions are deeply involved in global
development, they provide technical, operational, and financial assistance to member countries. In recent
years, Poverty Reduction Strategy Papers (PRSPs) have represented the initiative that the World Bank
and the IMF have used for reducing the plight of the poor in developing countries.

PRSPs in health are important due to the many roles that they perform. According to Walford
(2002), these roles include:

First, PRSPs bring poverty up the national agenda.

Second, a health sector with developed policies and strategies that are pro poor can benefit from the
PRSP process in that it can open an opportunity for such a health sector to communicate these policies to
central ministries and politicians in order to have them reflected in budget allocations.

Third, where there is no pro poor strategy in place in the health sector, the PRSP process can provide
an opportunity to reopen such initiatives in health policy or budget allocations. This means that the PRSP
process can provide a context for discussions relative to the allocation of funds for preventable diseases
suffered by the poor.

Fourth, the PRSP process can provide the opportunity to discuss such vital issues to the health
sector as low civil service salaries, the need for measures to attract qualified staff to work in poor rural
areas or the case for allocating budget to such needy areas as sanitation.

Fifth, the PRSP process serves as a link between external development partners and national
governments. This means that through the PRSP process and external development partners can
coordinate their efforts while focusing and monitoring their support.

Finally, the PRSP process offers all interested parties the opportunity to agree on some key

milestones and indicators relative to sector progress and priorities.
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PRSPs in developing countries have their roots in structural adjustment programs (SAPs) that
emerged from the World Bank and the International Monetary Fund (IMF). Concerned with the debt crisis
of the 1980s, the World Bank and the IMF intervened to ensure that developing countries continued
paying their debt by offering new loans to these countries with certain conditions.

Built on neoliberal economic theory, SAPs wanted to increase the efficiency of developing nations in
global markets by advocating for deregulation, privatization, and withdrawal of the state from many areas
of social services. It was argued at the time that privatization and deregulation will spur competition
thereby eliminating bureaucratic red tape (Brunelli, 2007).

Moreover, proponents of SAPs argued that structurally adjusting economies would increase efficiency
and productivity, reduce costs and thereby provide cheaper goods and services for consumers.
According to them, as productivity continues to increase, citizens will start to experience higher standards
of living. Consequently, the expansion of unhindered free markets will eventually eliminate poverty
through the acceleration of growth and the elimination of waste.

But SAPs in many developing countries, especially in Africa brought macroeconomic changes that
had immediate consequences that were negative. While the gap between the rich and the poor
increased dramatically, unemployment levels rose in many African countries in the 1980s. As far as the
health sector was concerned, there were fewer subsidies for health and health centers. This meant that
individuals must purchase health care from the private sector (Brunelli, 2007).

The minimization of subsidies to health, led to drastic staff reductions in public health facilities.
Additionally, there were less equipment, inadequate supplies and lower quality services. And the
reduction in government health expenditure coupled with the bringing in of private provision and
payments for services even gave birth to inequalities in the provision of health services. In many African
countries, the rise in private practices created a two-tier system. There were those patients who could
pay more and as a result, got better services and attended special clinics in hospitals. On the other hand,
there were those who could not afford the charges and as a result, had limited access or no access at all
to good health care service.

The drastic budget cuts to health care also decreased incomes, limited employment opportunities and
eliminated food subsidies. Infrastructural development also suffered, thereby making it difficult to locate
and afford treatment in many African countries. Consequently, the likelihood of contracting diseases
increased.

It is also important to mention that SAPs u
developing countries could only earn foreign exchange earnings to pay off their debts through exports.
This left little or no foreign exchange to purchase drugs and other imported medical supplies. Thus,
across much of Africa, there were severe shortages of imported drugs thereby contributing immensely to
the migration of skilled health workers.

Sierra L e o meseinbled BtheP #\frican government-creditor agreements. But with the

economy worsening, Sierra Leonef6s creditors emp
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commitment to dismantle the public sector. To the creditors, the bloated public sector was seen as the
main reason for inefficiency and unproductive spending. According to Reno (1996), revenue collections
had fallen from 30 per cent of GNP in 1982 to about 20 per cent of a smaller 1992 GNP. Yet the austerity
measures that accompanied SAPs led to mass dismissals, which destroyed state-owned enterprises.
I n 1991, Sierra Leonebbs creditors supported the ar
I nternational (Ss1) to operate the countrytéaly nport s.
political connections was deemed by creditors as the best prospect for Sierra Leone to eventually clear its
debt arrears, restore fiscal solvency and eliminate corruption. However, war broke out in 1991 and with it
brought mass destruction of property and lives.
Today, Sierra Leone ranks among the lowest in the world in health care. Compounding the problem
is a lack of qualified staff and hospital funds. These problems have had dire outcomes. According to
UNICEF, one in five children die before age five and one in eight women die from pregnancy-related
complications. According to the | MF Country Report on
and 37 percent of the fAother poor epoagasogod oa an s s,.e.onl y
The poor in Sierra Leone have considerable problems with affording health service. While physical
distance to health care facilities may be a constraint to some, with others, even if there is health service
available, they simply cannot afford it.
Additionally, Sierra Leone has about three doctors per 100,000 people and there exists a
concentration of doctors and other health personnel per capita in the Western Area where the capital,
Freetown, is located. There is also a plurality of health service providers with the government accounting
for 70 percent. However, a major problem confronting the health sector continues to be the exodus of
health professionals out of the country.
Emigration can have a considerable impact especially when the workforce is already small. Sierra
Leone with a relatively small workforce and inflows (training and immigration) can be disproportionately
affected by outward flows. Added to emigration and the shortage of health professionals is the fact that
many hospitals in the country lack running water and electricity. There are also insufficient generators,
inadequate beds and inadequate medical equipment.
Although there is little or no evidence to establish a relationship between staffing levels, other human
resources issues, access to services, quality of maternal health care and maternal health outcomes,
studies have found that doctor, nurse and midwife densities were significantly related to maternal
mortality rates, when per capita income, female literacy and absolute poverty were controlled for (Gerain,
et al 2006).
Sierra Leone has the highest rate of child deaths in the world. The table below shows the ten African

countries with the highest under five mortality rate.
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Table 1. Top ten African countries with the highest under five mortality rate

COUNTRY U5 MORTALITY HEALTH % GOVT. # OF UNDER
RATE WORKERS PER HEALTH EXP. FIVE DEATHS
1000

SIERRA LEONE 270 0.5 8 71,000
ANGOLA 260 14 4 206,000
NIGER 253 0.3 10 173,000
MALI 217 0.7 13 126,000
CHAD 209 0.5 10 101,000

EQ. GUINEA 206 0.8 7 4,000

DR CONGO 205 0.6 7 620,000
BURKINA FASO 204 0.5 15 131,000
GUINEA BISSAU | 200 0.8 4 16,000
NIGERIA 191 2 4 1,129,000
TOTAL 2,577,000

SOURCE: World Vision: Africa facts and statistics.

Although Sierra Leone has the highest rate of child deaths, Nigeria accounts for the highest under-five
children deaths in Africa. That number stands at
Additionally, Sierra Leone has the highest maternal mortality rate in Africa and in the world. The table
below shows health and economic indicators for African countries with the highest maternal mortality
rates.

Table 2. Health and economic indicators for African countries with highest mmr

COUNTRY MMR HW PER 1000 HEALTH AS A % GOV.
EXP.
SIERRA LEONE 2100 0.5 8%
NIGER 1800 0.3 10%
CHAD 1500 0.5 10%
ANGOLA 1400 1.4 4%
SOMALIA 1400 0.2 -
RWANDA 1300 0.5 17%
LIBERIA 1200 0.3 20%
BURUNDI 1100 0.2 29%
DR CONGO 1100 0.6 7%
GUINEA BISSAU 1100 0.8 4%
MALAWI 1100 0.6 29%
NIGERIA 1100 2 4%

SOURCE: Compiled from World Vision: Africa facts and statistics.

Maternal deaths in Africa are directly caused mainly by hemorrhage, sepsis, eclampsia, and
obstructed labor. In the face of these problems and taking into account the effects of poverty on access
to health care in Sierra Leone, the government of Sierra Leone launched a free health care scheme in
2010 for some 1.5 million women and children. Under this scheme, health facilities were to provide free
care to under- five children and pregnant and lactating women. However, reports from state hospitals
and health clinics across the country intimate that there are severe shortages of drugs that should be
supplied under the free health care program. This is due to practitioners diverting these drugs for private

use. But despite these complex problems, UNICEF states that the free health care scheme is producing
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positive results as the number of malaria consultations for under-fives has doubled sincet he schemeds

initiation.

IV. THE POVERTY REDUCTION STRATEGY PAPERS

This section analyzes the adoption and implementation of the interim poverty reduction strategy
papers (I-PRSP) of 2001 and the poverty reduction strategy papers (PRSPs) 2005 for Sierra Leone.
The PRSP programs were to be financed with loans from the World Bank and the International Monetary
Fund (IMF). Additionally, external donors were also expected to make funds available to the government.

The government of Sierra Leone prepared the interim poverty reduction strategy paper (I-PRSP) and
submitted it to the World Bank and the IMF on June 2001. Thi s document outl:i
objectives, strategies, and programs for poverty reduction both in the transition period from the civil war
and the medium term. In it was a vivid description of the pervasive extent of poverty in Sierra Leone and
the role of the civil war in its intensification. While government reiterated its commitment to poverty
reduction, it also outlined a monitoring and evaluation strategy.

Since the civil war was now winding down in 2001, the government did not only outline its
commitment to ending the war but also to creating a peaceful environment that would allow people and
goods to move freely.

In analyzing the transition from war to peace, the I-PRSP emphasized national security and good
governance, relaunching the economy, and providing the most vulnerable groups with basic social
services. While national security and good governance would call for the implementation of the
disarmament, Demobilization and Reintegration (DDR) program, the relaunching and revival of the
economy would recognize the maintenance of macroeconomic stability as a prerequisite for the
attainment of sustainable and higher economic growth.

The I-PRSP allocated a significant amount of budgetary resources to fund poverty reduction activities
especially in the social sector comprising of health, education, water and sanitation. The budgetary
allocation to health was aimed at expanding maternal and child health care, the school health and
immunization programs and for the purchase of drugs and medical equipment. In the education sector,
government aimed at implementing the universal primary education program.

According to the IMF Country Report on Sierra Leone, as a result of the I-PRSP, there was a
sustained recovery of the economy between 2001 and 2004. Real gross domestic product expanded by
5.4 percent in 2001 from 3.8 percent in 2000. RGDP further expanded by 6.3 percent in 2002. Also, a
National Zero-prevalence Survey conducted by the Sierra Leone Statistics Office (SSL) and the US
Centers for Disease Prevention and Control (CDC) in April 2002, showed that HIV prevalence nationally
was 0.9 percent.

Following the end of the war in 2002 was a countrywide reconstruction and rehabilitation work. This
spurred economic growth which resulted in an increase of real GDP by 27.5 percent in 2002 and 9.4

percent in 2003 (IMF Country Report, Sierra Leone, 2005). There was also broad recovery in agriculture,
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mining, manufacturing, and construction and services sectors. Further, diamond exports grew as well as
imports. The growth in imports led to a current account deficit.

The government adopted the full PRSP in 2005. This document was constructed around three
pillars: Good Governance, Peace and Security; Food Security, Job Creation and Growth; and Human
Development. These pillars were supported by a framework for implementation that included the
following:

1. Mainstreaming poverty reduction efforts.

2. Aninclusive participatory process that emphasized the active involvement of civil society, private

and public sectors, and representatives of vulnerable groups.

3. Achieving transparency through a well-defined planning process that included more efficient

coordination and prioritization.

4. The participation and cooperation of representatives of local governments, the NGOs and private

sectors and donors.

5. Building partnerships during the course of the PRS implementation for the purpose of improving

coordination and information sharing.

In addition to the foregoing, the 2005 PRSP contained a monitoring and evaluation component that
established a monitoring and evaluation unit. This unit was staffed by a Monitoring and Evaluation
Officer, poverty Data analyst and Two program Officers. In addition to its many functions, this unit also
coordinated the collection and collation of all poverty related data and facilitated the analysis of such data.

In the health sector, the objective of government in the medium term was to reduce under five and
maternal mortality rates by expanding access and quality to healthcare services. Under this initiative,
government would construct and rehabilitate health facilities nationwide, train health workers and
traditional birth attendants, expand immunization coverage, provide Insecticide Treated Bed Nets (ITNs)
and address HIV/AIDS.

The interventions on the part of government led to significant reductions in infant under-five and
maternal mortality rates. Additionally, access to healthcare increased from 40% to 70% between 2004
and 2005 (IMF Country Report, Sierra Leone, 2005). Access to ITNs among pregnhant women rose by

8% while among children less than five years age it increased by 6%.

V. FINDINGS AND DISCUSSION BASED ON THE 2008 SIERRA LEONE DEMOGRAPHIC AND
HEALTH SURVEY AND THE 2010 REPORT ON THE NUTRITIONAL SITUATION IN SIERRA LEONE.

Two national surveys that provided the much-needed national data that can be used to evaluate the
general impact of PRSPs on health in Sierra Leone are the 2008 Sierra Leone Demographic and Health

Survey and the 2010 Report on the Nutritional Situation in Sierra Leone.
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HEALTH STATUS IN GENERAL

Based on the demographic and health survey, infant and under-five mortality rates have dropped by
26%. However infant and under-five mortality rates in Sierra Leone remain one of the highest in the
world. One in every seven Sierra Leonean children dies before reaching the age of five.

Table 3

WEALTH QUINTILES

Percent distribution of the jure population by wealth quintiles according to residence and region, Sierra
Leone 2008

Wealth quintile

Residence/region Lowest Second Middle Fourth Highest Total  Number of population

Residence

Urban 2.0 4.4 9.2 28.4 56.0 100.0 14.104
Rural 28.8 27.6 25.3 15.9 2.3 100.0 28.701
Region

Eastern 24.1 21.9 23.8 20.0 10.2 100.0 7,878
Northern 19.4 252 26.3 21.9 7.2 100.0 18,730
Southern 34.9 240 17.1 16.3 7.7 100.0 8,531
Western 0.7 0.9 3.9 19.5 75.0 100.0 7,667
Total 20.0 20.0 20.0 20.0 20.0 100.0 42,805

Source: SLDHS

The results of the SLDHS show a positive relationship between poverty status or income levels and
the occurrence of illness. What this means is that there is higher incidence of illness among the poorest
people. More than half of urban residents (56%) live in households that are in the highest quintile while
only 2% of the rural population is in the highest quintile. Moreover, based on the above table, three out of
four residents of the Western Region, where Freetown, the capital is located are in the highest quintile,
while three in four residents of the other regions are in the three lowest quintiles.

In a country where rural areas have far less healthcare facilities than urban areas and with more
urban dwellers belonging to the highest wealth quintile, poverty status or income levels determines the
health outcomes of people. It follows that the income status of the population determines many of their
socio-economic and environmental conditions.

Also, in a country where access to health care is still a problem, more mothers are now receiving
antenatal care from a health professional (doctor, nurse, and midwife) than they are from a traditional
midwife or a community health worker. Almost 87% of Sierra Leonean mothers have consultations with a
doctor, nurse or midwife while only 5% receive antenatal care from a traditional midwife or a community

heal th wor ker . 9 %heosfreceivdre anteoatahcare.y 6 s mo
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Table 4. PROBLEMS IN ACCESSING HEALTH CARE

Percentage of women age 15-49 who reported that they have serious problems in accessing health care
for themselves when they are sick, by type of problem, according to background characteristics, Sierra
Leone 2008

Problems in accessing health care

Background Getting permission  Getting money Distance to
characteristic to go for treatment  for treatment health facility

Age

15-19 11.9 76.8 49.2
20-34 7.9 80.0 54.0
35-49 5.9 81.8 53.1

Source: Compiled from SLDHS

Table 2 shows that a major problem of more than half (80%) of Sierra Leonean women in accessing
health care for themselves is getting money for treatment. And about half of women (49 to 53%) have
problems accessing health care due to the distance to the health facility.

Nor is the statistics for postnatal care is not encouraging. Only 38% of Sierra Leonean mothers
receive such care within four hours of delivery. 20% receive postnatal care within two days of delivery,
5% within 3-41 days after delivery and 33% receive no such care at all. For the seven-year period
preceding the SLDHS, there were 857 deaths per 100,000 births.

Life expectancy in Sierra Leone estimated at 47.5 years is one of the lowest in the world. Although
this rate is associated with a heavy disease burden and high child and maternal morbidity and mortality,
the underlying factors are preeminently pervasive poverty, high illiteracy rate and limited access to safe
drinking water.

Sierra Leone has consistently ranked at the bottom of the Human Development Index and is still
considered one of the poorest countries in the world. Poverty is pervasive and 60% of the population
lives on less than $1.25 a day. Also, unemployment and illiteracy levels especially among youth are high.

At the level of the household, there are variations in poverty between urban and rural areas. The
SLDHS shows that in rural settings, households in which the heads are primarily engaged in agriculture
are more likely to be poor. But households in rural areas where the head has at least some secondary or
post-secondary education are less likely to be poor. In urban areas, education has a strong impact on
poverty as the increasing |levels of education
probability of being poor considerably.

Malaria is on a rise accounting for about 48% of outpatient attendances. According to the World
Health Organization, malaria accounts for about 25% of mortality in children and under-fives.

Awareness of HIV/AIDS is relatively high among adults in Sierra Leone. In the 15-49 age category,
69% of women and 835 percent of men admitted to having some knowledge about HIV/AIDS. Also,

within this age category, 1.5% of Sierra Leoneans are HIV positive while 1.7% of women are HIV positive.
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MALARIA

For quite a long time, malaria has posed one of the most serious problems in Sierra Leone.
According to the SLDHS, malaria accounts for over 40% of outpatient morbidity, with the most vulnerable
groups being children under five years, pregnant women, refugees, and returnees.

Malaria also poses a serious problem in other West African countries. It is a leading cause of child
death in Nigeria, accounting for roughly 250,000 child deaths. In Ghana, approximately 20,000 children
die each year of malaria.

With civil war, the incidence of malaria only exacerbated as a substantial fraction of the population
was displaced and much damage was done to the health care system.

The primary health intervention for reducing malaria transmission and morbidity in communities is
ownership and use of mosquito nets.

According to the SLDHS, more than 37% of households in Sierra Leone own at least one insecticide-
treated net (ITN), with households in the Southern Region recording the highest percentage of ownership
T 45%. There is a higher concentration of ownership among wealthier households while poorer
households owned less.

Pregnant women are more susceptible to malaria infection and low birth weights are often reported
among children whose mothers are infected with malaria during pregnancy. This is because malaria can
interfere with the maternal-foetus exchange. Government has adopted a strategy called Intermittent
Preventive Treatment (IPT) whereby pregnant women are treated with sulphadoxine pyrimethamine (SP)
also known as Fansidar. It is recommended that pregnant women receive two doses of IPT in the second
and third trimesters, to reduce the risk of malaria infection. The survey results show that urban women
(41%) are more likely to use anti-malarial drugs during pregnancy than rural women (31%)

Malaria manifests itself with fever and most of the fevers occur at home. Fever is most common
among younger children. However, the proportion of children with fever differs little by urban-rural
residence.

The results of the survey also show that there is higher prevalence of fever among children of more
educated women and women in the higher wealth quintiles. This may be attributed to educated women
more likely recognizing and reporting fever in their young children than women with less education and

women in lower wealth quintiles.
MALNUTRITION

Malnutrition is a pressing major development challenge in Sierra Leone. According to the Report on
the Nutritional Situation in Sierra Leone, all forms of malnutrition are high in the first two years of age. On
the national level, 6.9% of children aged 6-59 months have Global Acute Malnutrition (GAM) and 0.9%

suffers from Severe Acute Malnutrition (SAM).
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There is a high rate of stunting among children, reflecting the existence of chronic malnutrition.
Stunting or chronic malnutrition exists in 34.1% of children 6-59 months of age. And severe stunting
exists in 9.5% of children countrywide. Moreover, 18.7% of children 6-59 months of age are underweight.

At the national level, 4.5% of women 15-49 years of age are obese, 13.4% are overweight and 9.2%
are underweight. Malnutrition is associated with poverty levels with children of higher income groups

suffering less from malnutrition than children of poor parents.

MATERNAL MORTALITY
Mat er nal mortality reveals womenébés overall access t
health care system to meet their needs. Knowledge of maternal mortality does not only help to identify
the risks associated with pregnancy and chi |l dbearing but it al so reveal s
economic and social status.
According to the SLHDS, one in eight Sierra Leonean women risk dying during pregnancy or
childbirth. This means that maternal mortality in Sierra Leone is one of the highest in the world. Many
Sierra Leonean women even bleed to death after giving birth.
In Ghana, it is estimated that between 250,000 and 343,000 die each from complications related with
pregnancy and childbirth. In Nigeria, one in 13 women die in childbirth.
In Sierra Leone, while many pregnant women die in their homes, some die on the way to hospital in
taxis, on motorbikes or on foot. Moreover, a great number of the deliveries in Sierra Leone are not

attended by a skilled birth attendant. Also, many deliveries are not carried out in health facilities.

VI. CONCLUSION

Macroeconomic policies in Sierra Leone have tended to shape health outcomes. They have also had
an impact on trends in household income thereby influencing access to health facilities.

Sierra Leone introduced structural adjustment programs in the 1980s and twenty years later these
programs became known as poverty reduction strategy programs. These programs have tended to affect
the health sector directly since they precipitated a reduction in government expenditure on social
programs which includes health.

Results of the Sierra Leone demographic household survey of 2008, and the report on the nutritional
situation in Sierra Leone show that the impact of the PRSPs on Sierra Leone has been negative. They
also show that a positive relationship exists between the prevalence of malaria, malnutrition and maternal
mortality and poverty levels. In other words, lower income groups as opposed to higher income groups
are more likely to become ill or have problems accessing health care facilities. Also, the prevalence of
malaria, malnutrition and maternal mortality is influenced by rural and urban locations. Correspondingly,

there is a higher incidence of malaria, malnutrition and maternal mortality in rural other than urban areas.
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Too Many Cliffs

Kent A. Klitgaard*

ABSTRACT

The U.S. economy is currently been mired in stagnation. Different schools of economic thought have different
visions of the economy, different explanations for the crisis, and different policies to rectify the problems. The result is
policy impasse, sometimes r ef erred to as fAThe Fiscal Cliff.do What are mi
paper |l ooks beyond the f#AFiscal Cliffdo to economic probl ems
specifically a fANet E@meCliyffCldofB0l anidoms AtCod i mae fi scal and e
cliff far more difficult to transcend.

INTRODUCTION

As one looks at the economy of the United States in the second decade of the twenty-first century two
phenomena appear: economic stagnation and political impasse. Annual percentage growth rates in real
gross domestic product, which averaged 5.9% in the decade of the 1940s, driven by the stimulus of World
War Il spending, averaged 4.4% per year during the vibrant decade of the 1960s. By the first decade of
the 21% century this figure had declined to 2.6% and to only 1.67% per year during the second decade
(Foster and Magdoff 2009, Bureau of Economic Analysis 2014).The World Bank estimates real growth to
be only 1.0% for the world in 2012 (World Bank 2014). Behind these immediately apparent issues lay
others of crucial importance, such as rising levels of debt and inequality, along with environmental
constraints like peak oil, declining energy returns on investment, impending planetary boundaries, such
as the rise in atmospheric concentrations of carbon dioxide. Recent political manifestations include
concerns over the fiscal cliff of unpaid debt and debates over the passage of continuing resolutions to
raise the debt ceiling. While political processes have their own dynamics revolving around issues such as
the beneficence or malignancy of big government itself, as well as the intricacies of personality and
coalition building, | assert that underlying these political intransigencies are profound differences in
economic philosophies as to the nature of the economy and economic growth. Period of impasse, defined
as periods when no political party or coalition has the power to implement its own agenda, yet does
possess the power to block the policies of its rival, have occurred before in the history of the United
States (Wolfe 1981). The most recent example was the period at the end of the 1970s.

*Department of Economics. Wells College. Aurora, NY 13026. Email:kentk@wells.edu
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While there were many proximate causes, such as Watergate, the seizure of the American Embassy
in Tehran, and President Carterds dLife is not Fairo s
postWor | d War | | of Agearitan epitaliengaeddthe subsequent failure of Keynesian-based
policies to produce the goals enumerated in the Employment Act of 1946: reasonably full employment;
stable prices;and economic growth. Instead the era was characterized by falling rates of productivity
growth; two oil rises, stagflation, and the collapse of the Bretton Woods Accords. The impasse was not
resolved until the election of Ronald Reagan in 1980, who was able to implement a more market-oriented
set of policies in the wake of the devastating recession of 1981-1982. Since that time conservative politics
and neoclassical economics have dominated the ideological landscape. Indeed, energy and economic
analysts Dani el Yergin and Joseph Stanibkiber @lonpgi dei @&e
of the United States (Yergin and Stanislaw 1997). Nobel Prize-winning economist Robert Lucas summed

up the transformation of the economics prof ef®syi on whe

economists who identify themselves or t heir work as Okeynesian.® I|Indeed,
referred to as Keynesi ans. At research seminars, peo
anymor e; the audience starts to whisper andelmanggl e at
2007: 183).

However, in the wake of the financial collapse of 2007-2 008 and subsequent iGreat
Keynesian economics has made somewhat of a comeback, at least in policy circles. Spokespeople such
as Nobel Laureates Paul Krugman and Joseph Stiglitz, along with former Labor Secretary Robert Reich
have responded to the persistent sluggish growth and high rates of unemployment with calls for more
government stimulus to boost aggregate demand and for the redistribution of income. Liberal and
conservative economists have subsequently advanced programs to rekindle economic growth that are
fundamentally in opposition to one another.
However the mainstream debate does not take sufficiently seriously the idea of limits to economic
growth. In this paper | will develop the idea that there exist two sets of profound limits to growth. One set
is internal and manifests itself as a tendency toward stagnation, or slow growth. These limits are found in
an economy characterized by globalization, large-scale concentrated oligopolies, and the dominance of
finance over industry. In other words, the decades-long tendency towards stagnation we have withessed
is not the result of bad policy choices, but can be found embedded in the very institutional structure of
the economy itself. A second set of limits is imposed by nature. Many scientific measures such as
ecological footprinting, analysis of carrying capacity, energy return on investment, and the effects of
increasing atmospheric carbon dioxide indicate that the present level of economic activity has already
overshot at |l east three of el even APl anet athpke Bounda
(Rockstrom 2009). Since energy has long been a driver of economic growth, a world of less-available,
and increasingly expensive, energy will serve as a limit to future economic growth (Cleveland 1984, Hall
and Klitgaard 2011, Campbell and Laharerre 19 9 8 ) . Mor eover, the destabilizati
from the increased loading of carbon dioxide in the atmosphere will likely destabilize the economy as
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well. Consequently the discussion of future economic policy should include an analysis of the interaction
of internal and biophysical limits, as beyond the fiscal cliff lie steeper and more precarious precipices
such as a net energy cliff, a biodiversity cliff, and a climate cliff. Any supposed solution to the fiscal cliff
arrived at by increasing growth, especially growth in material throughput, new sources of energy, and
expanded consumption is likely to exacerbate problems associated with being close to, or exceeding,
our planetary boundaries. Attempt s etsiae oftheweenomywilhi n nat
make problems such as debt management and the maintenance of employment exceedingly difficult, if
not impossible. Economists need to consider the restructuring of social institutions in a manner that can
accommodate a smallerimpact upon naturebds systems while simultan:t

live decent and meaningful lives.

THE CONSERVATIVE ARGUMENT

Conservative political thought is based upon the idea that a competitive economy will produce
allocatively efficient results if left to its own devices. Hayek, for example, believed that the Great
Depression would have ended in the absence of increased governmental activity if enough time elapsed.
Many conservative politicians, especially the Tea Party wing of the Republican Party, exhibit a profound
distrust of government and argue that it should be kept to the basic principles consistent with laissez-
faire such as protecting property rights and providing for the common defense. Conservative economists
over the years have advanced the theories that economies can thrive and grow without inflation and
serious unemployment if the government will simply exhibit responsible fiscal policy, provide a stable
monetary policy, keep taxes and regulations to a minimum, and allow people to pursue their own self-
interest (Skousen 1994). Economist David Kotz enunciated a somewhat more ambitious agenda for
conservative (or neoliberal) policy including: 1) the removal of institutional barriers to the free movement
of commodities and capital; 2) the withdrawal of the state from regulatory activity; 3) privatization of state
enterprise and public services; 4) a shift to regressive taxation; 5) the end of the capital-labor accord
(whereby increases in productivity were translated into increases in wages by means of negotiations
between unions and management); 6) the replacement of co-respective oligopoly pricing behavior by
renewed competition; and 7) a faith in entrepreneurial activity and free-market ideology (Kotz 2009). In a
financialized economy the market will serve as an essentially perfect carrier of information, such that no
i ndividual can succes hdraby rengering Birarecial regufaions meneekled tandd t
indeed, counterproductive.

Conservatives identify uncertainty as a major problem. Fixed investment grew by only 5.4% over
the course of the first decade of the 21% century, fluctuating significantly in the process. Conservative
politicians tend to blame government for creating uncertainty by means of its expansionary monetary
and fiscal policies. Debt only adds to the uncertainty problem. Consumer debt as a percentage of

disposable income increased from 62% in 1975 to 127% in 2005. By the same year total debt stood at
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330% of the economy (Foster and Magdoff 2009). Conservative doctrine contends that since a
government must fund its expenditures by selling bonds any increase in government spending must be
met by a decrease in private sector funding, or by an increase in interest rates. The economy cannot
simply live on expanding debt. A period of austerity will create the fiscal discipline needed for the private
sector of the economy to grow in the long run by means of fostering an atmosphere in which individual
enterprise can thrive (Ahiakpor 2012).

The combination of the financial collapse of 2007-2008 and subsequent recession, and an increase
in severe weather driven by increased carbon emissions has made more economists take a skeptical
attitude towards free market ideology than at any time in the course of two decades. A liberal resurgence

and an increased credibility for the lessons of Keynesian economics, has appeared recently.

THE LIBERAL APPROACH

I n the 1920s and 1930s John Maynard Keynes broke wi
over ASaybs Lawodo and the derivation of the | abor supp
equilibrium at any level of employment, and less than full employment levels of equilibrium output can be
traced to a lack of effective demand. Keynesd anal ysi s
was to be found in the private sector in the process of investment, especially investment in long-lived
fixed capital assets. No one can predict accurately business conditions, even in the intermediate term,
and capital investment necessitates calculating market values far into the future. This necessitated the

development of financial markets, and these markets were prone to both speculation and the

mi scal cul ations involved with Aani mal spirits.o It is
(Keynes 1937). What is now termed dAirrational aexuber a
positive feedback situation. iSpecul ators may do no h
But the situation is serious when enterprise becomes

1964: 159). Moreover the classical policy prescription of reducing wages to expand employment and

reduce business costs was counterproductive in that the decline of wage income further reduced

effective demand. Keynes also believed in direct governmental action. While most economists

recognize ckaaymdash@tdiiin the | ong run we are all dead, 0

the quote. Arguing against a policy of benign neglect towards economic downturns following the

recession of 1921 Keynes stated: fo Bwrent affdirs. e thé longg r un i

run we are all dead. Economists set themselves too easy a task if in the tempestuous seasons they can

only say that when the storm is |l ong past the ocean i s
Most students of today who study liberal macroeconomics learn not the economics of Keynes,

but the fANew Economicso of the American fAKeynesianso

monetary and fiscal policy can keep the economy at full-employment equilibrium and produce economic

growth by matching the level of aggregate demand to the productive capacity of the economy. The
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government is a vital component of a modern economy, providing sufficient demand and liquidity when
the private sector is unabl e tdo, eanodn ofing o oMhiemg
producing large-scale unemployment. As previously mention, these policies were rendered ineffective by
the global economic conditions of the early 1970s, falling largely into disrepute. However in the years
foll owi negatt hReeceGrsi ono of the |l ate 2000s strong
the economy in the wake of prolonged stagnation have re-emerged.

One prominent liberal Keynesian of today is Nobel Laureate Paul Krugman. His primary
arguments are that the government has not exhibited fiscal irresponsibility by increasing levels of deficit
spending. On the contrary, the stimulus has been inadequate. It was too short lived and of insufficient
magnitude to solve the most important problem of persistent unemployment. He points to the to the
higher European rates of unemployment rates and lower rates of economic growth as proof that austerity
plans, or the cutting of public spending in order to balance the budget, are effective as methods of
spurring economic growth. More fundamentally, Krugman advocates an expansionary fiscal policy, in the
form of spending rather than tax cuts, because monetary policy has reached its limits. Once the Federal
Reserve has pushed the Federal Funds Rate essentially to zero we are once again living in the
Keynesian world of the liquidity trap, when further monetary policy is ineffective. Even though the
Federal Reserve has come up with innovative policy instruments such as quantitative easing, the
increased liquidity is not resulting in the expansion of the real economy, as the unemployment rate
remained stubbornly high 7% three years into the recovery. Moreover capacity utilization stood at 79.1%
in December 2013, below the 1972-2012 average of 80.2 (FRB 2014). In contrast stock market prices
grew by more than 25% over the course of 2013. He considers the deficit to be a lower priority problem
that employment. According to Krugman if markets are excellent conduits of information the bond market
should be responding to fears of inflation and potential crowding out by increasing interest rates.
However this has not occurred and interest rates remain low, possibly due not only to the easy money
policy of the Fed, but also to debt deflation (Krugman 2013).

ndecewdnedd |,

advoca

Another point of Krug manés is that mor al hazard was exacerbat

regulations in the 1980s and 1990s. Unregul ated fdAsha

between the growth of productivity and stagnant wages to produce the conditions for the crisis. The way
out is for the government to spend where the private sector will not. Conservative policy choices such as

reducing the progressivity of taxes, slashing social programs, and cutting education expenditures all

served to increase inequality and potentially reduce the consumption o

2013).

The liberal economist most associated with the perils of rising income inequality is Robert Reich.
Reich remains an avowed underconsumptionist, arguing that the growing income inequality since the
1980s, attributed to soaring stock values and stagnant wages, technological change and globalization,
serves to reduce potential consumption spending, and thereby aggregate demand through a multiplier
effect. Gini Coefficients have risen considerably from .401 in 1972 to .477 in 2012 (U.S. Bureau of the
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Census 2014). According to a much-quoted 2013 study by Picketty and Saez wages have remained flat
since 1970 while productivity has more than doubled. The income share captured by the top decile
exceeds 50% while the top 0.01% of income earners has more than quintupled since 1970. Moreover
the top 1% of income earners captured more tha
Recessiono (Picketty and Saez 2013). Reich calll
1940s whereby increases in productivity were translated into increasing wages, and the increase in
working class consumption served as the basis to justify increased investment. This provided the basis

for a prolonged period of sustained economic growth (Reich 2011).

RADICAL PERSPECTIVES
From the more radical soci al structure of acc
not happen in an institutional vacuum. Rather it was the result of a historically specific set of conditions
that followed World War 11, including not only the capital-labor accord of which Reich speaks, but also a
capital-citizen accord based on economic growth, world economic hegemony in production and finance,
especially as regards the Bretton Woods Accords, and the containment of price competition (Bowles
1990). From a biophysical perspective it was also the age of cheap oil and rising productivity growth (Hall
and Klitgaard 2011). Historically it is the consolidation of an SSA that produces a prolonged period of
economic growth. When these conditions evaporated in the early 1970s the capitalist class could no
longer afford the Basic Bargain, given declining productivity growth and rising input prices. Although much
of the conservative agenda was implemented during the last two decades of the 20" century a new,
neoliberal, SSA was never fully consolidated and vibrant economic growth henceforth was replaced by
stagnation (Kotz 2009).
Another radical perspective has been advanced by the Monthly Review School since the 1940s.
The American economy is characterized by large-scale oligopolies not tiny competitive enterprises, and
these corporations avoid price competition. Rather they compete on the basis of the extension of market
share and cost reduction. This pricing behavior coupled with the increases in productivity, facilitated by
the application of fossil fuel, allow the economic surplus, or the difference between the value of output
and the sum of subsistence consumption and replacement investment, to rise. Ways of absorbing, or
spending this surplus included consumption, investment, and flat out waste. Unabsorbed surplus is the
primary cause of stagnation. Normally sufficient outlets are not found, as even increasing mass
consumption, foreign trade, and government spending cannot offset the increases in productivity in a
context of the excess capacity that develops as a consequence of co-respective oligopoly behavior
(Baran and Sweezy 1966). This raises a fundamental theoretical difference between radical and
neoclassical economics. For the neoclassical theorist the market economy is built upon efficiency. For
the radical economist it is built upon waste, and even our normally wasteful economy cannot transcend

the tendency towards slow growth often called t
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In Monopoly Capital Baran and Sweezy explained the periods of historically vibrant growth as the
result of epoch-making innovations that absorb tremendous amounts of investment capital and surplus,
such as the steam engine, the railroad, and the automobile. These innovations also create entire new
industries, and provide for the expansion of employment and the creation of new markets. War and its
aftermath are also ways of counteracting the stagnation tendency of monopoly capital. In 1939 the
unemployment rate was 17.9%. Five years later it had fallen to 1.2% (Baran and Sweezy 1966). As the
SSA theorists state, the new postwar social structure that produced the golden age was constructed
largely upon the aftermath of the war. In the 1980s Sweezy and Harry Magdoff turned their attention to
the increasing financialization of the economy. In distinction to the mainstream business press who saw
the expansion of finance at the expense of industry as a drag upon the economy, Magdoff and Sweezy
analyzed that the financial sector expanded because of the underlying stagnation in the real economy.
The expansion of debt was a major, along with military spending, factor in propping up the economy and
producing what growth was forthcoming in the 1980s and 1990s (Magdoff and Sweezy 1987). This debt
expansion was driven by the creation of exotic new financial instruments in the context of a deregulated
banking system. While conservatives tend to focus their ire on the expansion of the budget deficit, the
expansion of government debt was relatively small when compared to the expansion of financial sector
debt. Government debt, including state and local debt expanded a little more than eighteen-fold in the
period from 1970 to 2007. Financial firm debt expanded by a factor of 160. When the expansion debt
exceeded the ability to repay the underlying weakness in the real economy was exposed. The economy
suffered not a financial collapse of historic magnitude and a deep recession as well, as the underlying

stagnationist tendencies of the real economy manifested themselves (Foster and Magdoff 2009).

BIOPHYSICAL ECONOMICS

Economic development and economic value, since ancient times, have depended largely upon the
appropriation and adaptation of energy. It is not surprising that the Physiocrats developed a value theory
whereby all value was based in agricultural production. At that point, before the era of fossil fuels, land
was the primary way of accessing energyd primarily through photosynthetic capacity. The tremendous
expansion of output in the industrial revolution depended not only upon the reorganization of the labor
process, but upon the application of fossil-based energy, first in the form of coal and later in the form of
natural gas. Historically, lower quality, less dense, forms of energy were replaced by higher quality, more
dense forms of energy. Draft animals replaced human muscle power and increased labor productivity in
the process, once agricultural productivity increased enough to produce fodder for the draft animals.
Coal replaced biomass and heralded the industrial revolution. In the early 20™ century oil replaced coal,
especially in transportation, and electricity replaced steam. Electricity was not only a more flexible source
of power, but allowed for the revolutionary transformation of the workplace, as electric motors could be
placed on individual machines, according to power needs, and the multi-story factory, dependent upon a

central power source, could be replaced by the expansive, single story production facility (DuBoff 1967).
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For exampl e, without electricity Fordds innovations i
possible (Hall and Klitgaard 2011).
The most fruitful method of assessing the economic dimensions of energy quality is by calculating
the Energy Return on Investment (EROI).

Energy Returned to Society

EROI= Energy Required to Get that Energy

A great number of studies (Campbell, Campbell and Laharérre) have indicated that the production of
conventional crude oil has already peaked in the first decade of the 20" century. The problem is not one
of Arunning out of oil,d but one of a declining geophy
the U.S. supply of conventional oil peaked in 1970, the nation became increasingly vulnerable to
variations in the world market. Most analysts attribute at least a portion of the causes of stagflation to high
oil prices. Much of the success of the Reagan era programs, not to mention the collapse of the Soviet
Union, have a great deal to do with the collapse of world oil prices from over $100 per barrel to $10 per
barrel. Oil producers behaved historically as Ricardo predicted they would. They exploited the cheapest,
highest quality resources first. Consequently as conventional oil is depleted a greater amount of oil comes
from fiunconventional 6 sources such as deepwater dri ||
butane), tight oil (made possible by the combination of hydraulic fracturing and horizontal drilling), and oil
sands. The EROIs of unconventional sources of hydrocarbons, along with alternatives such as wind and
solar, today are much lower than were the EROIs of conventional oil at the beginning of the oil age.
EROIs exceeded 100:1 when the big finds occurred in Texas and Oklahoma in the 1930s. By the peak
year of 1970 the EROI of domestic oil had fallen to 30:1. Oil and gas production in 2005 had an EROI that
ranged between 11:1 and 8:1. Even imported oil carried a 2007 EROI of only 12:1. Wind turbines have an
EROI in the 18:1 range and photovoltaics range from 6:1 to 8:1. Nuclear power has an EROI of
approximately 5:1.The EROI for corn ethanol has been estimated to be as low as 0.8:1. It actually takes
more energy to manufacture the ethanol than the ethanol returns! (Hall and Klitgaard 2011).

Much of our existing infrastructure was built upon cheap oil. Many analysts count on a rebounding
housing sector to drive economic growth. Yet the present configuration of suburban housing was built
upon 25 cent per gallon gasoline. Whether or not it can exist at $5.00 or $10.00 per gallon gasoline,
especially in the context of stagnant wage income is highly suspect. The question arises: what level of
EROI do we need to support a civilized society? If energy returns on investment were as low as 1.1:1 all
we could do would be to pump the oil out of the ground and look at it. If we wanted to transport and refine
it we would need higher EROIs. If society wanted to support education, especially female literacy in
developing nations, health care and the arts we would need EROIs of around 10:1 (Lambert et al.
2013).Energy sources with lower EROIs are literally leading society off a net energy cliff more precarious
than the fiscal cliff of political impasse. Murphy and Hall estimate that without high EROI energy sources
economic growth will stagnate because of biophysical causes (Murphy and Hall 2011). While new

techniques for getting oil out of the ground have been developed in recent years and have increased the
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available supply, the newly discovered oil is not cheap oil. The energy inputs into deepwater and tight oil
assure us that we will not return to $10 per barrel oil that drove economic development as recently as the
1980s and 1990s.

However finding higher EROI fuels would not, in and of itself, be a panacea for economic growth, for
there are dire consequences of using the fossil fuels. Atmospheric concentrations of carbon dioxide
exceeding 400 parts per million have already been observed at Mauna Loa. James Hansen has
estimated that aoltismatiaa Prticppi mg ,qf 80ppme,a figura that woold
result in 1 watt of radiative forcing, but 350 ppm is a figure we have not seen in decades. Current 400
ppm CO, concentrations have resulted in a radiative forcing of 1.5 watts. If concentrations exceed 450
parts per million the probabilities of keeping global temperature increases to less than 2 degrees Celsius,

as agreed to at the Copenhagen Climate Convention are virtually nil. Hansen asserts that if we exploit

of

Co

fully all the hydrocar bons already discovered that it is essential

the relation between carbon dioxide and temperature is settled science, some controversy remains,
especially as regards the climate forcing of atmospheric aerosols. These aerosols increase the albedo
(reflectivity) of the atmosphere. If the aerosol forcing is two watts rather than one, we are masking even
greater climate change potential by the release of criterion pollutants (Hansen 2009, Rockstrom 2009).
Journalist Bill McKibben puts is simply: the planet at an average temperature of 2 degrees or higher will
be unlike the planet upon which human life evolved, and which produced the Holocene stability in which
agriculture and an economic surplus itself developed (McKibben 2011). The costs of adapting to climate
change will be staggering, raising questions of who will pay in the current period of political impasse. The

consequences of reversing the process are even more challenging.

CONCLUSION

Neither liberals nor conservatives possess the answers to our current economic dilemmas.
Conservatives have a point in that there is a limit to how much debt can be contracted and still remain
sustainable over the long run. Yet | believe the conservative position is ultimately incorrect because the

economy is not competitive, and price competition is essential to allocative efficiency. The liberal position

seem to reflect the Keynesian roots of Afspendi

government stimulus, continued easy money policy, or by a return of the Basic Bargain of wage growth
commensurate with productivity growth, administered by mature collective bargaining, including strong
unions. But from a biophysical point of view the increase in consumption needed to drive growth, the
expansion of the housing sector into even more distant patches of farmland requiring even more fossil
fuels in commuting and house maintenance seems counterproductive. If the historical engine of economic
growth has been cheap fossil fuels, what will be the engine when the era of cheap fossil fuels ends?
Moreover, we have already exceeded the first tipping point of climate change, and it is not a problem for

our grandchildren, it is a problem for us.
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If the economic stagnation is embedded in the very structure of the economy, in the form of
inadequate surplus absorption, then there is simply no fixing the economy first and dealing with the
environment later. Economic stagnation pervades the planet from the developed world (European and
Japanese stagnation are far worse than that which is occurring in the United States) to emerging
economies like China. Chinese growth has been driven by investment rather than consumption and has
resulted in large degrees of excess capacity and the status of t he wor |l ddés | argest emi t
dioxide. The fundamental dilemma of a mature market economy is that the same growth that is needed to
produce empl oyment is the basic cause of pressure upo.l
we need is an institutional structure that divorces meaningful work and meaningful lives from the need to

grow perpetually.
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Dancing with the Bees: Follow-the-Leader Market Dynamics with
Robot Firms

William Kolberg*

ABSTRACT
This paper reviews a market experiments designed to capture an information feedback process, and

test its effectiveness in leading a market to a profit maximizing market equilibrium when agents do not
engage in explicit profit-maximizing decision-making. Instead robot firms adapt to the performance of the
top firm in the market, and also to market conditions, in updating their decisions on price and production.
We find that the simple information feed-back process leads to profit maximizing market equilibrium in a
competitive market with no profit maximization built into the firm-level decision process.

INTRODUCTION

This paper reviews a market experiments designed to capture an information feedback process, and
test its effectiveness in leading a market to a profit maximizing market equilibrium when agents do not
engage in explicit profit-maximizing decision-making. Instead robot firms adapt to the performance of the
top firm in the market, and also to market conditions, in updating their decisions on price and production.
The particular information feedback process tested here has attributes of the foraging process in
which a hive of bees can locate a specific and critical source of food as described by Thomas Seeley in
The Wisdom of the Hive. In this process there is no discussion among the individual bees about where to
look. Instead a host of scout bees is sent out in every direction. Upon their return, those that discover
any food engage in a sp e cterthé souios,ahg hditer the dhrecen OthersareTh e be't
attracted to a variety of the best dancers and follow the leaders to their sources. After a few iterations
Adi sciplesd switch to the best dancers and hlhewieentual ly
This process requires a variety of mutually independent observations, and an information feedback
process in which hive members follow those who have chanced upon the best food source. These are
some of the characteristics of group decision making discussed by James Surowieki in The Wisdom of
Crowds.
In the information feedback process tested in this study, in Period 1 we apply a normally distributed
random variable on the common decisions of Period 0. This generates a wide array of possible decisions
on the part of firms in each market. Clearly some of these decision sets fail miserably, but some work
very well. As the market process progresses, there is a continual tuning process that improves upon the

previous per ilomglad thererceninuds to e variation in decisions offered across firms.

* Department of Economics, Ithaca College
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The success of this process requires a sufficient array of possibilities generated in Period 1, and in
subsequent periods and also an efficient information feedback process to bring others along. We find that
the simple information feed-back process leads to Market Equilibrium in a competitive market. These
results are interesting. Economists often face critiques about the role profit maximization plays in our
economic models. Business firms rarely use marginal revenue or marginal cost in their actual decision-
making. Results of experiments reported here suggest that even when that is true, a simple follow-the
leader information feed-back process can lead market participants to results that look as if they were

based on profit maximizing behavior when in fact they were not.

The Market Process

The market period corresponds to a business quarter. decisions are made each period by each firm

in the market. The marketing decision is price per unit, and the production decision is labor hours for the

guarter to be used with a specified (fixed) plants i z e . The mar ket process entai

in which all decisions are identical across participating firms. This is followed by Period 1, in which firms

choose their own price and labor hours without much direction of any kind. This involves adding a

normally distributed random component across firms to the Period O decisions. In Periods 2 onward,

firms review the results of the previous period and adapt according to a logistic process that includes a

normally distributed random component and information on decisions of top firms, market conditions and

i ndividual firmés inventory. There is no maxi mi
is Cobb-Douglas in form:

(1)  TR=GLK®

Where: TP;is firm id6 s altfproduction in the current period; G is a constant; Lijisfirmidés | abor hour s

current period; K is units of Capital (fixed at 4), and a and b are parameters.
G =6100,K=4,a=0.25,and b = 1.04.

This gives rise to total, average and marginal costs as follows:

D |
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Where: TP; is total production in the current period by firm I; TC; is total cost for firm i in producing TP;;
ATC; is average total cost for firm i in producing TP. MC; is marginal cost for firm i in producing TP;;

W is the wage per hour; and R is the implicit rental rate of capital.

In this market, W = $52.00, and R = $252,000. There are 36 firms in the market. The market supply

function from (4) is:

-10
& P 0
® w=Ne— =750
Bwe 8 9
¢ ¢BK' = 2

Where: Qs is market quantity supplied; N is the number of firms in the market; and P is market
average price.
Market demand is Cobb-Douglas/log linear:

© Q,=CP%

Where: Qp is Market Quantity Demanded; P is the market average price; C is a constant; and

e, is market price elasticity of demand.
In this market, C = 81,823,500, and g, is-1.1

Period 0

In Period O, firm decisions are set as follows:
P, o =$9.00 and I; , =1000C for all i.

Where: p;o is the price of firm i in period 0; and |;, is the labor hours of firm i in period 0.

Using (1) and |; = 10,000, each firm produces TP; = 257,912.4 units. Unconstrained profit analysis for a

firm in Period 0 with model assumptions and Period 0 decisions is illustrated in Figure 1.
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Figure 1
Firm Profit Analysis
Market 1, Period 0
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Total Production

Market goods available for sale in Period 0 is 9,284,846.4. Market demand using (6) and p; = $9.00 is
7,298,124.91. In the competitive market, the good sold is perfectly homogeneous, so with a common
price, this demand is split evenly across firms so that in Period 0, each firmds
202,725.7 and its sales are therefore restricted to this figure. (See Appendix 1, Period 0). This means
each firm has 55,186.71 in unsold goods at the end of the period. Since inventory is assumed perishable,
this is lost before commencing with Period 1.

Period 1

I n Period 1, the fihived sends the fibeesod out to scout

Firm decisions are as follows:
M B1=PotTE

(8) Ii,l = Ii,o +é6

Where: €] is a random normal disturbance on price; €, is a random normal disturbance on hours; and

Pio = $9.00, and I, = 10,000.

The resulting price time series for Period 1, are shown in Figure 2:
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Figure 2

. Price Trends for Market 1, Period 1
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In the competitive market, the good sold is perfectly homogeneous. Buyers always purchase the

cheapest offerings

offered for sale. This is illustrated

rst.
Figure

prices are therefore

Supply Response (SR).

Market demand from (6) is also plotted in Figure 3 and labeled (D). Firms offering goods to the

northeast of the intersection between SR and D do not sell. In Period 1 the highest price that sold was

$10.00. Firms offering goods for prices higher than $10 did not sell in Period 1. With perishable inventory

these goods are lost prior to Period 2. This process implies that an individual firm in the competitive

market will face a perfectly elastic demand at is chosen price as long as it can sell P <= $10 in Period 1.

Otherwise its demand vanishes. With this setup, firms with a price closest to the highest price that sells

and also with production closest to the level where the fi 1 md s

firms with highest profits.

Figure 3

Supply and Demand: Market 1, Period 1

MR

0 5,000,000 10,000,000 15,000,000
Quantity

price equals its

In Period 1 it is clear that firms are generally not profit maximizing and are generally over-pricing their

goods.
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Period 2 and Beyond

Inperiods 2 and beyond fibeesd return to the HAhived and
attract other fideciple beeso. I n Periods 2 and onward
hours. These adjustments respond to information feedback from the previous period, and focus on three
factors:
a) the prices and output of the top ranked firm,
by the firmbés goods available in comparison with its
c) Market Goods available compared with Market demand.
The specific form of these three information feed-back relations is a logistic process in each case as

follows:

pi t-1

pto pt-1

@Oz

3

o

a
(9a) (ptop)i’t =Pt pi,t-l%_
¢

Where:
(Pop)irisfiimiés price adjustment tied to; ghiefimidop piirmdsi pi
the previous period; pgpe i S t he top firmds prij am gisrmandnmekly previ o
distributed random variable, with a mean of 1.
So if a firmbs price was | ess t hanpglsadustedpupwhrd.r mds pr
If it was higher, it is adjusted downward. Since this is a logistic form, the adjustment asymptotically

di mini shes the c¢closer a firmds price was to the top fi

the impact of €5, the normally distributed random variable.

a
(9b) (pfg)i,t =Pt pi,t—l%_
¢

Where:

(Prg)irisfirmiés pri ce adj usidsneinn v dhe frealioys pdriod;ip;f, m firm i&
price in the previous period; fg;.1 isfiirmié s f i ni savalable fprsalairsthe previous
period; qditsi s firm i 6s share of quantiandgdemmallded i n t he
distributed random variable, with a mean of 1.
So if a firmbébs goods avail abl e watheptedassperiodi@q)i: i t s shal
is adjusted upward. If its goods available was greater, it is adjusted downward. Since this is a logistic

form, the adjustment asymptotically diminishes the clo

available last period. Again, this diminishes the impact of €, , the normally distributed random variable.
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MG,
Qd_,

5

-I-q,'BOI

a
(9c) (pMG)i,t =Pt pi,t-l%'
v

Where:

(Pve)itisfirmids pri ce adj ust meditins tnithe previbugs period;pik, éstfirmdéo

price in the previous period; MG, is market finished goods available for sale in the previous

period; QD;.; is market quantity demanded in the previous period, and & is a normally distributed
random variable, with a mean of 1.

So if there was a surplus of goods available compared with market quantity demanded in the previous

period, (pwc)ix iS adjusted upward. If there was a shortage, it is adjusted downward. Since this is a

logistic form, the adjustment asymptotically diminishes as surpluses or shortages diminish. Again, this
diminishes the impact of €;, the normally distributed random variable.

These are each considered by the robot firms using a weighting scheme as follows:

(10) p|,t = wzp(ptop)i 't + W\% (pfg )i,t + WI\SIG(pMG)i,t

an W

p P —
t0p+ng +WMG =1

For the competitive market run, weights are set as follows:

we, =0.7, wf, =0, and Wy, =0.3

According to this weighting scheme, firms mostly focus on the top firms previous price and output
decisions, along with some consideration of market quantity demanded as compared with the amount of
goods actually offered for sale in the previous period. In the competitive case, buyers always choose the
lowest price that has not sold out. As they go from the current best price to the next best, firms sell out

and the effective quantity demanded at e ac hnlegsithe m
firm has priced itself out of the market. For this reason, in the competitive case we set Wi, =0, but

adjust p;; from (10) by -.05p;+,. Figure 4 illustrates this price adjustment process for Firms 10 and 26 in

the competitive market experiment over the market process, Periods 0-10:
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Figure 4

Price Series for firms 10 and 26
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A similar process is used for generating the labor hours decisions in periods 2 and onward in the

competitive market experiment.

)
— |t 1
(12a) (I)i,t =l |t 1% 89
topt 1+
Where: (l)iisfiimiés | abor h otu Ir.sis firmid g elr a malr hour s i nleptishe previ

the top f i r nrtise plevwobsperiodhamd g & a normally distributed random variable, with a
mean of 1.

So if a firmdéds hours were | ess than the top firmds
upward. If they were higher, they are adjusted downward. Since this is a logistic form, the adjustment

asymptotically diminishes the closer a firmbés hours we
also diminishes the impact of &, the normally distributed random variable. Firms only consider the top

firmds production decision in adjusting their | abor ho
like () for price is not used. The process is illustrated for firms 10 and 26 in Figure 5.

Figure 5

Labor Hours Series for Firms 10 and 26
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The time series of prices and output for the entire competitive market run are shown in Figure 6.

Figure 6

Price Trends for Market 1, Period 10
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These results suggest the market is moving toward equilibrium by Period 10.
Figure 7

Supply and Demand: Market 1, Period 10
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The process of adjustment that takes place in Market 1 from Period 2-10 results in a dramatic change
in the character of the supply response, (SR) in Figure 6 as compared with Figure 2. Note that by Period
10, nearly all firms are charging the equilibrium market price and as a group they are offering the market
equilibrium quantity for sale. Buyers are in turn purchasing this quantity. So as a group, sellers have

adjusted their decisions so that the profit maximizing market equilibrium is achieved. This is especially
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interesting because sellers have no information on marginal cost or market supply. They simply make
adjustments tied to basic information on top firm production and pricing, along with information on market
conditions and inventories, and price adjustment process is not explicitly connected to the labor hours

adjustment process.

Conclusions

We find that the simple information feed-back process leads to Market Equilibrium in a competitive
market and Nash equilibria in imperfectly competitive markets. Clearly, this process is capable of leading
to sub-optimal equilibria traps, but testing up to this writing appears to indicate that these usually are
surprisingly close to the optimal equilibrium solution.

These results are interesting. Economists often face critiques about the role profit maximization plays
in our economic models. Business firms rarely use marginal revenue or marginal cost in their actual
decision-making. Results of experiments reported here suggest that even when that is true, a simple
follow-the leader information feed-back process can lead market participants to results that look as if they

were based on profit maximizing behavior when in fact they were not.

Appendix 1: Model Parameters

Parameters
competition| mon. comp.| oligopoly | monopoly
Distribution of Weights for Price and Labor Hour Adjustments Production: G 6100 6100 6100 6100
K 4 4 4 4
competition| mon. comp. | oligopoly | monopoly a 0.25 0.25 023 0.25
7 b 1.04 1.04 1.04 1.04
) 0.7 0.7 0.7 0.7 Cost ¥ 52 52 52 32
w'y 0 0.15 0.15 0.3 R 252000 252000 252000 252000
w” e 0.3 0.15 0.15 0 Firms: 36 36 5 36
Market Demand: C 81823500 81823500 11364375 81823500
o 1 1 1 . ep -1.1 -1.1 i -1.1 i -1.1 i
1 Firm Demand: ¢ 2272875 2272875 2272875
Ll 0 0 0 o 31 31 11
wl e 0 0 0 0 A 2 2 0
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Extreme Dependence across East Asian Financial Markets:

Evidence in equity and currency markets

Fangxia Lin™

ABSTRACT

Using unconditional and conditional copulas, this paper investigates pair-wise extreme dependence across
equity markets and currency markets by directly modeling the tail dependence behavior. Empirically, we find
significant asymmetric tail dependence in equity markets, with a large lower tail dependence coefficient than upper
tail dependence coefficient, implying that international diversification is limited since the equity pairs tend to crash
together when diversification is most needed. Mixed results are found for currency co-movements. Co-movements in
the currency markets are much weaker, in several cases, with larger upper tail coefficients. This study has important

implications in portfolio selection and risk management strategies in international diversification.

INTRODUCTION

In this paper, we focus on five East Asian countries: Hong Kong, Indonesia, South Korea, Singapore,
and Taiwan. We examine the tail dependence behavior across the equity markets as well as across the
currency markets. We endeavor to answer the following questions: 1) is there extreme dependence
across the equity market? 2) is there extreme dependence across the currency market? 3) are the tail
dependence behavior similar? By answering these questions we hope to better understand the extreme
co-movements across these two important markets and provide some insight on risk management
strategies involving hedging and potential diversification benefits.

Co-movement across international financial markets of the same or different types has been widely
studied in the finance community, as it has very important implications in portfolio selection and risk
management. Earlier research is conducted along the line of correlations and conditional correlations.
Kaplanis (1988) examines the stability of the co-movements among monthly stock index returns for ten
industrial countries between 1967 and 1982 and finds stability in correlations but not in covariances.
Using a dynamic simultaneous equations model, Koch and Koch (1991) study co-movements of daily
returns in six developed and two developing countries over three different years: 1972, 1980, and 1987.
They find growing market interdependence within the same geographical region over time. Chung and Liu

(1994) find that the US and five East Asian countries have co-integrated stock prices.

" Social Sciences Department of New York City College of Technology; 80Ny Street, Brooklyn, NY 11201
fxlin@citytech.cuny.edu
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Using bivariate GARCH model on data over t he percouatries, 19607 19
Longin and Solnik (1995) conclude that both covariances and correlations are unstable and they also find
that the correlation rises in periods of high volatility. Karolyi and Stulz (1996) investigate daily return co-
movements between Japanese and U.S. stocks. They find strong evidence that covariances are higher
when there are large contemporaneous return shocks in the national markets. Forbes and Rigobon
(2002) conclude that there was virtually no increase in unconditional correlation coefficients during the
1997 Asian crisis, 1994 Mexican devaluation, and 1987 U.S. stock market crash and they argue that
increased correlation during more volatile periods could be an artifact. They term the high level of market
co-movement as interdependence, instead of financial contagion.

Some other works attempt to examine the co-movements between financial markets using extreme
value theory. Examples include Longin and Solnik (2001) and Hartmann et al. (2004), among others.
Longin and Solnik (2001) explicity model the multivariate distribution of large returns and estimate the
correlation for increasing threshold values. They find that correlation increases in bear markets but not in
bull markets. Hartmann et al. (2004) also use extreme-value analysis to capture the dependence
structure between stock and bond returns for pairs of G5 countries. They find that extreme dependence
between stocks and bonds is much lower than extreme dependence between stock markets or bond
markets.

Discussions of the limitations of correlation measures in risk management by Embrechts et al. (1999,
2001) turn more and more researchers and practitioners to apply copula framework in modeling
dependence structure and co-movements between financial variables. Applications of copula methods in
finance can be found in Cherubini et al. (2004), and Patton (2009) gives an excellent survey within time
series framework. Other references include Li (2000), Hu (2006), Rodriguez (2007), Ning (2009, 2010)
among others. Using likelihood ratio-based methods, Mashal and Zeevi (2002) investigate the potential
for extreme co-movements between financial assets (equities, currencies, and commodities markets) and
find the presence of extreme co-movements is statistically significant in the three markets.More recent
works allow some dynamics in dependence using conditional copula. Using conditional copula, Patton
(2004) examines dependence between small and large cap US stocks. He documents evidence of
asymmetric dependence in the stock returns and indicates that knowledge of this asymmetry can lead to
significant gains for investors who do not face short sales constraints. Patton (2006) investigates the
dependence structure between Deutsche mark and Japanese yen. He finds evidence that the mark-dollar
and yen-dollar have asymmetric dependence structure in the tail area.Jondeau and Rockinger (2006)
capture the time-varying volatilities of univariate returns by a GARCH model and introduce Markov-
switching Student t-copula for pairwise dependence in international financial returns. Chollete et al.
(2009) propose a model of multivariate regime-switching copulas to capture asymmetric dependence in
international financial markets.

One of our major findings is that, across stock markets, there is an obvious asymmetry between the

dependencies in bear markets and bull markets, consistent with previous research results. An important
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implication of this finding for practice work is the warning against using bivariate normality or correlation
coefficients as a guide for risk management and international asset allocation. Given a constant
correlation, the underlying dependence structure could be very different. We also find that co-movements
across the currency markets of the countries are quite different from stock market co-movements. In
many cases, the upper tail dependent coefficient is higher than the lower tail dependence coefficient.

The layout of this paper is as follows. In section 2, we introduce some conventional measures of
dependence and copula measures of dependence. In section 3, the models are specified for the marginal
distributions and for the joint distributions. We describe the data used in the study and discuss our

empirical results in section 4. Section 5 concludes.

DEPENDENCE MEASURES AND COPULA CONCEPTS

In finance, the most popular measure of dependence is linear correlation. Under the assumption of
multivariate normal distribution, the linear correlation is the canonical measure of dependence. However,
empirical evidence in finance has proved the inadequacy of the multivariate normal distribution.
Therefore, linear correlation as a measure of dependence can often lead to misleading results. Over the
past decade, copulas have experienced a surging popularity in modeling dependency between financial
variables and risk factors. Copula functions represent a methodology to handle the co-movement
between financial markets and other variables relevant in financial economics, independent of the

underlying marginal distributions.

Classical measures of dependence
Linear correlation
Linear correlation is the most popular measure of de
product moment correlation.
Definition1 Let (X, Y) be a vector of random variables with nonzero finite variance. The linear
correlation coefficient for (X, Y)' is

"Ry ——

1)
whered ¢ B OMO® OO Is the covariance of (X, Y)', Var(X) and Var(Y) are the variances of
X and Y, respectively, and p ” ®hd p8Inthe case ” Mhd p, we say that X and Y are perfectly
positively correlated, in the case of 7 p, X and Y are perfectly negatively correlated. The value
of O indicates that there is no linear correlation between X and Y. As explained by Embrechts et al.
(1999), the linear correlation is a dependence measure only in the case of multivariate normal
distributions.

Kendall 6s tau

The Kendall és tau rank <correlation coefficient, dev

parametric statistic used to measure the degree of correspondence between two rankings.
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Definition 2 Let F be a continuous bivariate cdf and let & hd h O¥oVbe independent random pairs
with distribution F. Then Kendall s tau i s
T 000 AN N m 00w N N =n
cO0d N N m p 1, 0Q0p 2)
Kendall 6s tau is a bivariate measure of dependence f
respect to strictly increasing transformations.
Spearmandés r ho
Spearmanodés r ho, named after Charles Spéhoyimasoaand den
non-parametric measure of correlation. As with Kendall 6s
of dependence. Bot h Kenda providlesdistritaution feeer rdeas8rp @ dependemcé s r h o
between two variables, and known as concordance measures of dependence.
Definition 3 Let F be a continuous bivariate cdf with univariate margins F; , F, and let (X; , X;) ~F;
t hen Spear man & slatiorhod F;(X:3 and Fy(X,). Sirce F(X;) and F,(X,) are U(0,1) random
variables, their expectations are 1/ 2, their wvariances
§ pg.O® 0O& QOO o pg, 0COOQO o 3
For bivariate data, } is the rank correlation and the rank transformation is like the probability transform of
a random variable to U(0, 1).
Kendal |l 6s tau and Spear mands r hpfp.Tleedlue bfc piadicates! i e i ns
the disagreement between the two rankings is perfect, and one ranking is the reverse of the other. The
value of 0 indicates the rankings are completely independent, and if the agreement between the two
rankings is perfect, the rank correlation coefficient is +1. Concordance correlation measur es | i ke Ken
tau and Spearmands rho are independent of the univari i
alternatives to the linear correlation coefficient as a measure of dependence for non-elliptical distributions.
The advantage of rank correlations over linear correlation is that they are invariant under monotonic

transformations.

Copula measures of dependence

Dependence between random variables can also be modeled by copula (coined by Sklar (1959))
method, an ever increasingly popular way to model the dependency between financial risk factors. As
described in Joe (1997), a copulais a multivariate distribution function that is used to bind each marginal
distribution function to form the joint distribution function. Copulas parameterize the dependence between
the margins, while the parameters of each marginal distribution function can be estimated separately. The
advantages of copula method presents over the traditional methods to measure dependence are as
follows. One is that copulas allow modeling nonlinear dependence structure; secondly, no assumption
required regarding the marginal distribution, which is particularly suitable for financial returns data, as
there is no known exact distribution; lastly, we can use copulas to model tail events, which can never be

over-emphasized in financial risk management practice.
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The Gaussian copula

The Gaussian copula is derived from the bivariate normal distribution. With G being the standard
bi variate nor mal cumul ative distribution function with

6 o o o o6m 0 4)

where the variables u and v are the CDFs of the standardized residuals from the marginal models, with
0 O u, 0 s th® joift distribution function of a 2-dimensional standard normal vector, with linear
correlation coefficient }, 0 is the standard normal di
copula can be represented by the following

& of LN (5)

where
cip D —P 0o —F— o o <
p " (Y]

is the density function for the standard bivariate Ga

0w

corr el at p dsrhe gtandand dormal density. If two return series have a bivariate normal copula,
then both upper and lower tail dependence coefficients are zero, implying that there is no tall
dependence.
Gumbel copula

Gumbel copula is another member of the Archimedean copula family and can be used to describe

upper tail dependence. The bivariate Gumbel copula is given by the following
6 ol Qon aio6  aiv (6)

wherem — p is a parameter controlling the dependence, —© 1 implies perfect dependence, and
— pimplies dependence. Gumbel copula has upper tail dependence and has no lower tail dependence.

To avoid repetition, the copulas we use in this study are introduced in section 3. The functional forms
for the three static copula models will be given in subsection and the conditional copula function is
introduced in subsections. We use three Archimedean copula models (static and conditional Symmetrized
Joe-Cl ayton (SJC) and Clayton) a n ecopuala), eactewith a different taill copul
dependence behavior.

MODEL SPECIFICATION AND ESTIMATION

Our estimation procedure include the following steps: first, we filter the original returns series with a
GARCH model, secondly, we check to make sure that the marginal models are correctly specified before
we transform the standardized residuals into i.i.d. Uniform (0,1). In the final step, we plug the probability
integral transforms of the standardized residuals from the marginal models to the choice copulas. In the

literature, this estimation method is referred to as the inference functions for the margins (IFM) method
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proposed by Joe and Xu (1996). The marginal distributions can be estimated either parametrically or non-
parametrically. Joe (1997) points out that the IFM is a highly efficient method, and he proves that the IFM
estimator is consistent and asymptotically normal under standard conditions. Because of its
computational tractability, IFM method, either parametrically or semi-parametrically, has been widely used
for multivariate copula applications.
The procedure we apply in stock markets is the same as in foreign exchange markets. We compare
the performance of the copula models by examining the

information criterion.

Marginal models
We model the marginal distributions parametrically using GARCH type models. In the finance
literature, a very common approach to model time series is the generalized autoregressive conditional
heteroskedasticity (GARCH) model. In particular, we filter the raw returns data with a AR(k)-GARCH(p,
g)or AR(k)-t-GARCH(p, q) type models. This type of models has been used in Bollerslev (1987), Patton
(2006), and Ning (2010) among others. The marginal model is specified as follows:
ih 6 BOYM i -5 )

.5 O0id B OGLIQH Boidn -j ®)

where | j is the returns for country i at time t, ,, j; is the variance of - term in the mean equation (equation

(7)). Estimation results of the marginal models are discussed in section 4.

Static copula models
Symmetrized Joe-Clayton copula (SJC)

Symmetrized Joe-Clayton (SJC) copula allows both upper and lower tail dependence and symmetric
dependence as a special case. The SJC copula is a modified version of the Joe-Clayton copula (Joe
1997), as proposed by Patton (2006) and it is defined as follows.

6 ofhvs h
™O6 os. h 6 p o6fp s h o6 0 p 9)
where & o6fvs_h_ s the Joe-Clayton copula defined as follows:
6 ohs h

P P P p O P p U p 7 (10)

where k= 1/log,27 &) , o 3( @,1/dyqdy ,a4")(Q,1). Bhe drawback of the Joe-Clayton copula
is discussed in Patton (2006).

SJC copula belongs to the Archimedean family of copulas and is very flexible since it allows for both
asymmetric upper and lower tail dependence and symmetric tail dependence as a special case.

Clayton copula
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Clayton copula belongs to the Archimedean Copula family and is known to have tail dependence. The

bivariate Clayton copula can be written as the following
6 oh ) 0 p 7 (11)

wherem — D is a parameter controlling the dependence, —° 1 implies independence, and —° b
implies perfect dependence. Clayton copula can be used to describe lower (left) tail dependence and no
upper (right) tail dependence. Like SJC copula, Clayton copula also belongs to Archimedean copula
family.
St ud e-nopudas t

The St u-dcepula id lsasetl on the multivariate t distribution, in the same way as the Gaussian
copula is derived from the multivariate nor nsatd

di stribution with a degree of freedom of v and

di str

correla

. T
0 ol o o — p Qi Qo (12)
As the value of v increases, sayv= 100, it approximates a Gawussian distr
t-copula exhibits symmetric tail dependence and has the tail independent Gaussian copula as a special
case. St-aoplla betorgs to the elliptical copula family, as does the Gaussian copula.
Dynamic copula model
To examine time-varying tail dependence in the returns series, we use the time-varying SJC copula,
as proposed in Patton (2006).
0 s1 TI_ | >-B @ 0 sh 13)
where s denotes the logistic transformation to keep t#h

[0,1] and it is defined as s @ p Q

The dynamic copula model contains an autoregressive term designed to capture persistence in
dependence and a forcing variable which is the mean absolute difference between u and v. The forcing
variable is positive when the two probability integral transforms are on the same side of the extremes of

the joint distribution and close to zero when they are on the same side of the extremes.

DATA AND EMPIRICAL RESULTS

Data

The dataset used consists of daily closing stock index returns and foreign exchange rate
movements for five East Asian economies: Hong Kong, Indonesia, South Korea, Singapore and Taiwan.
The stock indices are the Hang Seng Index of Hong Kong, the Jakarta SE Composite Index of Indonesia,
the Korea Stock Exchange Stock Price Index (KOSPI), the Strait Times Stock Exchange of Singapore,
and the Taiwan Stock Exchange Capitalization Weighted Index. The corresponding exchange rates are
Hong Kong dollar (USD/HKD), Indonesia Rupiah (USD/IDR), Korean Won (USD/KRW), Singapore dollar
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(USD/SGD), and Taiwanese dollar (USD/TWD). The returns datastart on 7/3/1997, and end on June 4,
2010. There are a total of 2772 observations for stock index returns and 3227 observations for the
exchange rate returns. The bilateral spot exchange rates for the selected countries are expressed as

units of U.S. dollar per unit of local currency. The stock index return is computed as:

o 11— (14)

where 0 is the stock index level at time t, and P, is the stock index level at time t-1. The currency

movement is computed as
Q 11— (15)

where 3 is the spot exchange rate at time t expressed as units of USD per unit of local currency, and S,
1iS the spot exchange rate at time t-1.The stock index returns from each country should represent the
stock market performance of the country. We discuss the summary statistics and some properties of the
returns distribution below.

TABLE 1 presents summary statistics of the log differences of stock index levels and exchange rate
movements for each country. Panel A of the table presents the summary statistics of the stock index
returns and Panel B reports those of the exchange rate returns. The high risk in the stock markets can be
manifested from the table, ranging from 1.65% (Singapore) to 2.27% (South Korea), compared with much
smaller mean returns for the sample period. Generally, the standard deviation of stock index returns is
higher than that of exchange rate returns. All countries experienced positive average returns in the equity
market except Taiwan. But the skewness measures all point to the fact that more negative returns are
observed. The returns distribution in the currency market is more peaked than the stock market, as
judged by the kurtosis measure for the returns series. In the table we also report the Jarque-Bera and
Ljung-Box statistics. For all the cases, the Jarque-Bera test statistic strongly rejects the hypothesis of
normally distributed stock index returns and currency movements at 5% significance level. The Ljung-Box
statistic for raw returns, LB(20) is significant for all cases, implying serial dependencies in these returns.
For squared returns, LBZ(ZO) is significant for all cases, showing significant evidence in support of
GARCH effects. All these test statistics further confirm non-normality in our returns series and volatility
clustering observed in most financial markets. We employ GARCH models to the return series to capture
this property.

The unconditional linear correlation matrixand Kendal | 6s t au f or tadddoreign o c k
exchange rate returns are presented in Panel A and Panel B of TABLE2, respectively. The linear
correlation coefficients observed for the stock index returns, ranging from 0.3435 (Indonesia and Taiwan)
to 0.6953 (Hong Kong and Singapore), indicating that a rather large dependency between the stock
markets is expected. For the exchange rate returns, the correlation is the smallest between Hong Kong
dollar and Indonesian Rupiah (0.0340), and the largest between the Singapore dollar and Taiwanese
dollar (0.3583).
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Results of the marginal models

Given the stylized fact that financial market returns exhibit volatility clustering and are non-normally
distributed, it is a crucial step to model the marginal distributions correctly to make sure that we have non-
serially correlated probability integral transforms as copula model inputs. For all the stock index returns, in
the mean model we set k = 10, and in the variance model, we set p =1, and q = 1. TABLE 3 presents the
GARCH model estimates for the stock index returns. Numbers in parentheses are standard errors. Serial
correlation in the raw returns can be captured with up to an AR4 term for Hong Kong, Singapore and
Taiwan, but higher terms are required for Indonesia (with significant AR6, AR9, and AR10 terms) and
South Korea (AR7 is significant). GARCH(1,1) is sufficient to model the conditional heteroskedasticity for
all the stock index returns series. Since the intercept term in the variance model is less than 0.0001 for all
cases, and therefore not reported in the table.

The marginal models for the exchange rate returns are presented in TABLE 4. For the mean model of
exchange rate returns, AR term is set to equal 10 for all cases except Indonesia (k = 5) to deal with serial
correlation, and in the variance model, higher order of p and g terms are generally required to model the
conditional variance. Hong Kong dollar returns series has significant Arch terms up to Arch10, but only
the first three are reported in the table. For Indonesian Rupiah series, not only are the Archl, Arch2, and
Arch3 terms significant, but also is Garch8 term. The intercept term of both the mean and variance
models are less than 0.0001 and thus not reported in the table. Only the highly significant autoregressive
terms and GARCH terms (with a t-stat greater than 2.0) are reported in the tables.

For each marginal model, we perform goodness-of-fit test to test for serial independence of the
standardized residuals and of the probability integral transforms. Ljung-Box Q-statistic is employed in
conducting the tests and the test results on the first four moments of the probability integral transforms
are reported in TABLE 5. For the stock index returns, the p-values range from 0.0796 to 0.9947 on the
first four moments, indicating that the copula models will not be mis-specified. For the currency returns,
most series past the test with p-value ranging from 0.1064 to 0.9268 except Hong Kong (p-value is

0.0004 for the fourth moment). We discuss the copula models in the following subsection.

Results of static copula models

Parameter estimates for the copula models, along withthelog-l i kel i hood values and t he
i nformation <criterion) ainfodmati®n @iteripn} ardr pvesented is tabBes fyoens i a n
TABLE 6 to TABLE 9. We discuss the empirical results across the two financial markets separately.
Co-movements in stock markets

Why international stock markets move together? As put by Karolyi and Stulz (1996, pp.953), one
possibility is fAmarket contagiono. Contagion effects
brings about enthusiasm for stocks in other countries, regardless of the evolution of market fundamentals.
Co-movements across international stock markets can also be explained using information hypothesis.
The changes of stock prices in one market may reveal information on the fundamentals underlying the
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worldwide equity market and these price movements serve as signals to investors in other markets. It has
been found that the co-movements during market downturns are different from market upward
movements.

Our study covers five national stock markets and thus we have in total ten pairs. We report results for
all ten pairs. The estimated tail dependence coefficients and degree of freedom parameters and the
respective standard errors are presented in TABLE 6a, top panels of TABLE 7, TABLE 8, and TABLE 9.
From the tables, we observe that in all ten pairs, there is obvious asymmetry between the dependencies
in bear markets and bull markets. For example, our SJC copula results suggest that, the limiting
probability of the Singapore stock market and Hong Kong stock market crashes together is about 34%
greater than for the two stock markets booming together. The average tail coefficients range from 0.1628
(Indonesia-Taiwan pair) to 0.4428 (Hong Kong-Singapore pair), implying that the diversification benefits, if
any, are much smaller by investing in the two more advanced markets (i.e. Hong Kong and Singapore)
than two emerging markets (i.e. Indonesia and Taiwan).To explain this asymmetry, one possible reason
is that investors are more sensitive to bad news than good news in other markets. Investors are loss
aversion,and when a stock market crash occurs in a foreign country, they tend to take cautious action in
domestic market as wel | . The esti ma-txopua rahgedrone £44
(Hong Kong-Indonesia pair) to 7.18 (Taiwan-Indonesia pair) are small, indicating that bivariate distribution
is far from normal.

Co-movements in foreign exchange markets

Empirical studies of co-movements in foreign exchange markets usually focus on currency crisis,
such as the 1997-1998 Asian currency crisis originated in Thailand (Corsetti et al. (1998)). There are
multiple channels that currency crisis can be transmitted from one country to others. Two main channels
are discussed in Eichengreen et al. (1996): trade links and similarity in macroeconomic and political
situations. Countries having strong trade links are likely to transmit currency crises. Regarding the second
point, it may be explained by the confidence of currency traders. Currency traders in one country may
become skeptical if another country with similar economic and political situations suffers from crises.

Co-movements across the currency markets of the countries are quite different from stock market co-
movements, as manifested from our empirical estimates. Copula results are reported in TABLE 6b,
bottom panels of TABLE 7, TABLE 8, and TABLE 9. In the currency case, Hong Kong currency pairs
stand out. We only detect weak lower tail dependency between US$/HKD and US$/SGD. There is not
enough evidence to support extreme co-movements in the Hong Kong currency pairs. The estimated
degrees of freedom p ar-capulaalse suggest a nmubhehinSer hivdriata diséilsution
tails than corresponding stock markets. The bivariate pairs for South Korea, Singapore and Taiwan
exhibit strongest tail dependency with greater upper tail coefficients than lower tail coefficients. For
Indonesia pairs, only the extreme co-movements between US$/IDR and US$/SGD are significant, with

higher probability depreciating than appreciating together against U.S. dollar.
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Dynamictail dependenceg time-varying SJCopula

TABLE 10 reports the result for the time-varying SJC copula models for the equity pairs and some
selected currency pairs. For the equity pairs, most dynamic parameters are significant, indicating
significant changes in the degree of tail dependence across pairwise stock markets. These results serve
as evidence that the degree of tail dependence in these stock markets changes over time. We find
insignificant change i n the | ower tail dependence of Hong Kongl
dependence of Singaporei Taiwan pair. To illustrate ho
time, we plot the lower and upper tail dependence coefficients, along with the estimated parameter value
using static SJC copul a, in Figures 1110. Ddtvecenb ot t om
lower and upper tail coefficients over time. The percentage of time that lower tail coefficient is greater
than upper tail coefficient ranges from 62 percent (Hong Kong i Korea pair) to 90 percent (Hong Kong i
Singapore pair), showing asymmetry of tail dependence with greater lower tail dependency than upper tail
dependency overall. We observe the increasing degree of dependence in the upper tail (e.g. Hong
Kongilndonesia pair, Singaporeilndonesia pair) and/ or
equity pairs since 2007, suggesting that these stock markets are in the process of becoming more
integrated.

By examining the time path of the tail dependence coefficients for the selected currency pairs, we find
no significant change in the | ower and upper tail depe
dependence of Singaporel Tai wan pagure 13. Ehe comditiomalteil i n Fi g
coefficients fluctuate around their respective mean value (the horizontal dashed line). The time path in the
difference further confirms our earlier conclusion of asymmetry in the tail as 98 percent of the time that
the upper tail coefficient is greater than the lower tail coefficient. In terms of asymmetry, this is also the
case for Singaporei Taiwan currency pair. It is more |
together with Korea Won and Singapore dollar than they depreciate together against USD. For the
Singapore pairs (vs. Korea and Indonesia), there is not enough evidence to support asymmetry in the tail
dependencies, even though there is significant change in the dynamics of tail coefficients (see Figure 11
and Figure 14).

Comparing the static and time-varying SJC models, we find the latter perform better than the former,
as judged by the decreased Akai keds information critert
performs slightly better than the static SJC model in modeling the currency co-movements. These two

models produced very similar results regarding the degree of tail dependence.

GONCLUSION

In this paper we model the tail dependence structure across international financial markets.
Specifically we use copula functions to model the pairwise extreme co-movements across the equity

markets as well as across the currency markets of five East Asisneconomi es over the period
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An important property of the copula function is that it is defined over i.i.d. uniform marginals. To
ensure that we have the required inputs for the copula functions, we first filter the raw returns series using
GARCH-type models and then we get the standardized residuals from this first step. Copula models
inputs are the probability integral transforms of the i.i.d. standardized residuals from the marginal models.
Comparisons of model performance are based on the Akaike information criterion and/or Bayesian
information criterion.

The extreme co-movement across the five East Asian stock markets is found to be significant in both
tails, with a larger lower tail dependence coefficient than an upper tail dependence coefficient. This is not
the case in the currency markets. Our findings have important implications in international finance,
especially for those investors who seek international diversification to improve asset allocation and overall

portfolio returns.

ENDNOTES

1. The tables and figures are available from the author upon request.

REFERENCES

Bollerslev, T.,1987. A conditionally heteroskedastic time series model for speculative prices and rates of
return. Review of Economics and Statistics 69, 542-547.

Cherubini, U., Luciano, E., Vecchiato, W., 2004. Copula Methods in Finance. John Wiley & Sons,
Hoboken, NJ.

Chollete, L, Heinen, A., Valdesogo, A., 2009. Modeling international financial returns with a multivariate
regime-switching copula. Journal of Financial Econometrics7, 43771 480 .

Chung, P.J., Liu, D.J., 1994. Common stochastic trends in pacific rim stock markets. The Quarterly
Review of Economics and Finance 3 4 , 24171 259.

Corsetti, G., Pesenti, P., Roubini, N., 1998. What caused the Asian currency and financial crisis? NBER
working paper NO. 6833.

Eichengreen, B., Rose, A.K., Wyplosz, C., 1996. Contagious currency crises, NBER working paper No.
5681.

Embrechts, P., McNeil, A.J. and Straumann, D., 1999. Correlation and dependency in risk management:
properties and pitfalls. Working Paper, Department of Mathematics, ETHZ, Zirich.

Embrechts, P., Lindskog, F., and McNeil, A., 2001. Modelling dependence with copulas and applications
to risk management. Working Paper, Department of Mathematics. ETHZ, Zrich.

Hartmann, P. Straeman, S. De Vries, C., 2004. Asset market linkages in crisis periods. Review of
Economics and Statistics8 6, 31371 326.

Hu, L., 2006. Dependence patterns across financial markets: a mixed copula approach. Applied Financial
Economics 16, 7171729.

Joe, H., 1997. Multivariate Models and Dependence Concepts. Chapman & Hall/CRC, New York.

120



66" Annual Meeting NYSEA Proceedings, Volume 6

Joe, H., Xu, J.J., 1996. The estimation method of inference functions for margins for multivariate models.
Technical Report No. 166, Department of Statistics, University of British Columbia, Vancouver, BC.
Jondeau, E. and Rockinger, M., 2006. The Copula-GARCH model of conditional dependencies: An
international stock market application. Journal of International Money and Finance 25, 82 71 85 3.
Kaplanis, E.C., 1988. Stability and forecasting of the co-movement measures of international stock
mar ket return. Journal of International Money and Fi |
Karolyi, A., Stulz, R., 1996. Why do markets move together? An investigation of U.S.-Japan stock returns
comovements. Journal of Finance51( 3) , 95171 986.

Koch, P.D., Koch, T.W., 1991. Evolution in dynamic linkages across national stock indexes. Journal of

International Money and Finance 1 0 , 2311 251.
Li, D. X., 2000. On default correlation: a copula function approach. Journal of Fixed Income 9, 4371 54 .
Longin, F.., Sol ni k, B. , 1995. Il's the correlation in in
Journal of International Money and Finance, 14, 3126.

Longin, F., Solnik, B., 2001.Extreme correlation of international equity markets. Journal of Finance 56 (2),
6491 676.
Marshal, R., Zeevi, A., 2002. Beyond correlation: extreme co-movements between financial assets.
Working paper, Columbia Business School.
Nelson, D.B., 1999. An Introduction to Copulas.Springer, New York.
Ning, C., 2009. Extreme dependence in International Stock Markets.Econonics Publications and
Research.Paper 41. Ryerson University, Toronto, Canada.
Ning, C., 2010. Dependence structure between the equit
copula approach. Journal of International Money and Finance2 9 (5), 7431 759.
Patton, A., 2004. On the out-of-sample importance of skewness and asymmetric dependence for asset
allocation. Journal of Financial Econometrics2 (1), 13071 168.
Patton, A., 2006.Modelling asymmetric exchange rate dependence. International Economic Review 47
(2), 5271556.
Rodriguez, J.C., 2007. Measuring financial contagion: a copula approach. Journal of Empirical Finance
14, 4011 423.
Sklar, A., 1959. Fonctions de Riépartition a n Dimensions etLeursMarges.[Pu bl i cati ons de | 61l ns
Statistique de [&®Un22*rzs31.® de Pari s
Solnik, B., Boucrelle, C., and Le Fur, Y., 1996. International market correlation and volatility. [Financial
Analyst Journal, September/October], 171 34.

121



66" Annual Meeting NYSEA Proceedings, Volume 6

How Effective Was the Home Affordable Modification Program in
Modifying the Loans of at Risk Homeowners? An Examination of
Eight Metropolitan Areas: 2009 - 2012

Sean P. MacDonald*

ABSTRACT

This paper examines the relative effectiveness of the primary federal mortgage loan modification program i the
Home Affordable Modification Program (HAMP) from early 2009 through year-end 2012. It evaluates U.S. Treasury
Department and other data sources, and reviews the recent literature on the relative success of the program. The
data analysis suggests that H A MP &uecess rates in a cross-section of metropolitan areas are closely tied to
differences in labor market conditions, home price recovery, rates of negative equity, share of borrowers receiving a
permanent modification, and the type of modification received. The analysis finds strong evidence that markets most
severely impacted by the housing market collapse experienced a comparatively lower rate of permanent

modifications.

INTRODUCTION AND PROPOSED RESEARCH

Despite recent indicators of emerging recovery in the housing market nationally toward year end
2012, the problem of default and foreclosure remained a significant drag on the economic recovery and
job growth through 2012. This was particularly the case in the most distressed markets nearly six years
after the nation6és foreclosure crisis began fol
the housing market collapse. Numerous efforts at stemming the rapid growth in foreclosure actions were
introduced and undertaken at both federal and state levels starting in late 2008 i early 2009.

This discussion is focused on a critical evaluation of the relative success rates of the principal federal
loan modification program i The Home Affordable Modification Program (HAMP) from 2009 through
2012. Based upon an analysis of key variables, a central conclusion is that this modification program
largely fell short of its potential.

To obtain further insight into which factors may have accounted for the program& relatively uneven
impact (success rates), this inquiry examines several variables that are often employed as indicators of
the extent of housing market strength across a sample of eight metropolitan areas. These include the
share of homes in negative equity, the share of borrowers receiving a permanent modification of either a
first or second lien loan relative to total trial modifications, the type of loan modification received, trends in
the Case-Shiller home price index, and average unemployment rates as of fourth quarter 2012. While
data on rates of successful modification by major lender at the MSA level are uneven and incomplete the

national data for the largest lenders is reviewed and discussed here.

*New York City College of Technolagiyy College of New York
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To determine which of these variables may have had a greater effect on the relative success rates of
loan modification and where, the sample of metropolitan areas selected seeks to include housing markets
that were characterized by different market trends just prior to and following the housing market peak. It is
hoped that this inquiry will help to identify the factors that may have contributed to differences in the pace

and strength of housing market recovery through 2012.

Thus, the MSAs studied here include a mix o f former Abubbl eo mar ket s,

economies were comparatively weak going into the housing market downturn, and one whose market
experienced comparatively | ess of a O&ébubblebd effect. These i

San Bernardino, Detroit, Chicago, New York and Phoenix metropolitan areas. Data for the nation overall
is included for comparison. Five of these MSAs were in markets where the housing bubble was
comparatively greater than in the nation as a whole, while two represent areas that had significantly more
depressed economies going into the downturn in 2008 and whose housing markets have nonetheless
remained weak relative to the nation. Finally, one MSA experienced relatively less housing market

inflation prior to the crisis.

Analysis of the available data suggests that these indicators are significantly linked to HAMP 6 s

uneven rates of success across these MSAs. Several measures point to evidence of continued economic
and housing market weakness through year-end 2012, with the data on rates of permanent loan
modification viewed as evidence of much of that continued weakness. Comparatively high rates of
unemployment in many of the housing markets most affected by the crisis have been correlated with
disproportionately higher rates of delinquency and lower modification success rates over the four-year
period. As of year-end 2012, the data suggests that many of the variables examined here continued to

constrain the pace of recovery in some housing markets more than in others

OVERVEW OF FEDERAL MODIFICATION PROGRAMS INTRODUCED SINCE 2008

The initial program introduced in late 2008 in the final months of the Bush Administration, known as
Hope for Homeowners (H4H), enabled underwater borrowers to refinance into an FHA guaranteed
mortgage. H4H relied upon the voluntary participation of lenders and servicers. Prior to 2008, as the first
signs of soaring foreclosure rates began to appear principally in the subprime market, efforts which
encouraged lenders and servicers to work primarily with subprime borrowers to modify their high interest

rate loans into fixed rate loans, also relied upon voluntary participation in such efforts by lenders and loan

servicers. Not only did these pr oppatom there wag dlsp thet p o n

obstacle posed by the fact that many of these |

are restricted from modifying mortgages without investor approval, and obtaining investor approval can be

achallengeforthe servicero (Consumer Compliance Outl ook,

by the Subprime Foreclosure Prevention Working Group, discussed later in this paper, reveal mixed

outcomes.
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In early 2009, in an effort to reach more troubled borrowers, a number of new foreclosure prevention
measures began to be introduced, including the Home Affordable Modification Program (HAMP), the
Home Affordable Refinance Program (HARP), and 2MP, a program that offered either modification of or
extinguishment of second liens for homeowners who had already refinanced their primary loan under
HAMP. In February 2009, the U.S. Treasury Department allocated $50 M in TARP funds to help
homeowners struggling with their mortgages.

The first of these programs, HAMP and HARP, were created in February 2009 as part of the
Homeowner Affordability and Stability Plan in an effort to help homeowners avoid foreclosure either by
modifying or refinancing their first mortgages. While these programs, unlike earlier initiatives that relied
entirely upon the voluntary participation of lenders and servicers (i.e., Hope for Homeowners enacted in
October 2008), HAMP required that all banks and lending institutions that received government

assistance under the Troubled Asset Relief Programtofii mpl ement | oan modi f i

under HAMP's guidelineso (Consumer Compliance Outl

In October 2011, the Federal Housing Finance Agency (FHFA), Fannie Mae, and Freddie Mac
improved upon the existing Home Affordable Refinance Program making it easier for lenders to refinance
HARP-eligible mortgages by making refinancing possible for borrowers who owed more on their
mortgages than their homes were worth (Fannie Mae, 2012).

However, the same mandate did not apply to non-TARP banks. Nevertheless, this requirement was
short-lived. In April of 2009, the Treasury Department announced changes to this mandate, stipulating
that Help for Homeowners (H4H) should be the primary source for homeowners seeking a modification
before applying under HAMP (Consumer Compliance Outlook, 2009). In essence, the mandate to lender
participation was further weakened and the process for homeowners became more bureaucratic.

Another change made to the original HAMP program by the Treasury Department added a second
lien modification program, known as 2MP. This program would be available only to borrowers who
obtained a second lien on or before January 1, 2009 and who had already attained a first lien modification
under HAMP.

Under 2MP, a second lien that met these qualifications would be eligible for either a modification or
extinguishment (Consumer Compliance Outlook). However, 2MP appeared to have had limited success
in attracting lender participation, with just over 103,000 second lien modifications from the pr o g r
inception through December_2012 (U.S. Treasury Dept., December 2012). The principal obstacle was
that a second lien modification was not possible unless the borrower had first obtained a first lien
modification. The significant numbers of homeowners in negative equity and their concentration within
those markets with slower home price appreciation since having reached bottom continued to pose

obstacles to gaining access to the second lien modification program.
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RESEARCH SUMMARY

The following discussion considers the relative strength of the previously identified variables in
explaining the outcomes of actual loan modifications. Employing data sets on the proportion of successful
modifications to total trials, first lien modifications under HAMP from the U.S. Treasury Department,
modification type, unemployment data, historical Case-Shiller home price index data, and rates of
negative equity, the data analysis here seeks to identify not only which of these variables appears to exert
the greatest explanatory power, but which have had the strongest impact over time. Rates of lender
participation in modification efforts nationally will be measured in terms of the proportion of successful
modifications relative to trials.

Data on the types of modifications undertaken, including principal balance reductions, refinancing into
lower interest rate loans and other types are examined here briefly as well. An overview of total
successful modifications under 2MP is also discussed. While data on loan modification type does not
appear to be available at the MSA level from the Treasury Department data, U.S. level data will be used.
The correlation analysis which will be included in a follow-up paper will examine the four year period from
January 2009 through December 2012. The picture that emerges suggests that all of the variables
examined are potentially significant in explaining the wide variation in the rates of recovery in each of the

metropolitan areas.

DATA: Home Price Trends

Since the second half of 2012, several indicators began to point to the beginnings of recovery in the
U.S. housing market. Nationally, housing starts on new privately owned units, which peaked in 2005 at
2,068.3 thousand, rose to an annual rate of 780.0 thousand after plummeting to 554.0 thousand in 2009.
New single family home sales, which also peaked in 2005 at 1,283.0 thousand have only recently shown
evidence of a turnaround since bottoming out in 2011 at 306,000. The number of new home sales in 2012
reflected a small increase to 367.0 thousand, still the lowest annual rate on record since 1982. Existing
home sales began to see a modest turnaround from their post-recession low in 2010 to 4,650.0 thousand
in 2012 (U.S. Department of Housing and Urban Development, 2012), and the Case-Shiller national
composite home price index showed some modest improvement, rising to 135.11 in fourth quarter 2012
after hitting bottom in first quarter 2012 at 124.06 (2012).
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Figure 1. Case-Shiller Home Price Index: U.S. 20-City and Metropolitan Areas
4 N

—a— Miami, FL

Los Angeles, C

——Phoenix, AZ

- %

Data for the Riverside-San Bernardino CA MSA is not available.

However, despite signs of an emerging housing market in 2012, the turnaround in many of the
nationds hardest hit mar ket s c amdttoiasigndichnt degreeltleeiy t hat of
recoveries have been measurably weaker.

The seasonally adjusted peak in the national composite home price index based on an analysis of
Case-Shiller quarterly data shows that the national market bottomed out in 3" quarter 2011 after peaking
in 1% quarter 2007. Overall, U.S. home prices lost an average of 32.9 percent of their value over this
period. Based upon the 20-city composite index, home values lost 33.8 percent of their value from their
peak in April 2006 to the trough in January 2012. (Case Shiller, Dec. 2012).The two measures are
comparable.

A comparison with peak to trough indices for the eight MSAs relative to the nation reveals
comparatively sharper declines in home values from housing market peaks to troughs. In five of these
MSAs, the peak to trough decline was noticeably greater than for the nation as a whole. At the same time,
the recoveries in four of these same markets significantly lagged the nation based upon the 20-City
composite index. Two areas i Los Angeles and New York T began to stabilize.

While Detroit and Chicago experienced considerably less of a bubble market, these MSAs started
from relatively more depressed economies relative to the nation and the other markets and they have
continued to markedly lag the nation overall. Despite these differences, their housing markets, as well as

those of the others and the U.S., had not recovered to their pre-bubble price levels as of December 2012.

126



66" Annual Meeting NYSEA Proceedings, Volume 6

Table 1: Market Peak to Trough Percent Changes in Home Price Index

NY
20-City Las Vegas Miami Los Angeles New York | Phoenix Detroit Chicago
Composite NV FL CA NY AZ Ml IL
Index
-33.8% -61.6% 50.9% -40.4% -34.9% -55.7% -44.6% -35.0%

(based on analysis of Case-Shiller home price index data; Case-Shiller data for the Riverside-San Bernardino MSA
not available)

Negative Equity

Based upon another critical measure of housing market health 7 negative equity - most of these
markets still demonstrated comparatively weaker recoveries. First, the weakness in permanent
modifications appears to be strongly linked to the share of mortgaged housing units still in negative
equity.

The problem of negative equity continued to exert a significant impact in the bubble markets i the Las
Vegas, Miami, Los Angeles, Phoenix and San Bernardino MSAs. At the end of fourth quarter 2012, an
estimated 10.4 million, or 21.5 million residential properties with a mortgage were still in negative equity.
(CoreLogic, March 2013). In the U.S. overall, an estimated 21.5 percent of owner occupied homes with a
mortgage were in negative equity, while another 23.2 per cent wer e ¢ 0 resqiud eé+ihexidg, under
less than 20 percent equity at the end of fourth quarter 2012. (Core Logic March 2013). In three of these
five markets, the percent of homes in negative equity remained significantly above the U.S. average at
year-end 2012. For just two MSAs i Los Angeles and New York i the negative equity percentages were
below the national average. Los Angeles fared somewhat better than the national average at 19.6
percent, while the New York market showed considerable strength with just 11.9 percent of mortgaged
homes in negative equity. The percent share for the Chicago MSA at 33.3 percent was also measurably
greater than the U.S. average although it experienced a comparatively flat market during the housing
bubble.

While data for the Detroit and Las Vegas MSAs was not available, statewide data revealed an
especially high rate of negative equity for Nevada overall at 52.4 percent. In Michigan overall, the rate

was at 31.9 percent.
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Table 2: Negative Equity Status as of 4 Quarter 2012.

U.S. and Six Metropolitan Areas Percent of Mortgaged Owner Occupied Homes in Negative
Equity

u.s. 21.5
Miami, FL 40.7
Phoenix, AZ 36.6
Los Angeles, CA 19.6
Riverside-San Bernardino CA 35.7
New York NY 11.9
Las Vegas NV* **52.4
Chicago IL 33.3
Detroit MI* 31.9

Core Logic, fiCore Logic Reports Equity | nipataferdas\Viegas,Fourth Qu
NV and Detroit Ml MSAs was not available. **Figures represent statewide data; MSA-level data not
available.

Rates of Permanent Modification by MSA

Nationally, 851,135 homeowners out of 1,975,649 who had entered a trial modification from the
programbés inception through December ofthirlh@memerigage ved a
through the Making Home Affordable Modification (U.S. Department of the Treasury, Dec. 2012, Jan.
2013). This number represents a national success rate of 43.1 percent. When compared to the total of 2.2
million applications made through lenders for a HAMP modification, the national success rate falls to 38.7
percent.

A further comparison with total foreclosure data indicates an even smaller successful modification
rate. A total of 4.2 million foreclosures nationally were completed from September 2008 through January
2013 (Core Logic, Feb. 2013), suggesting a successful modification rate of just 20.3 percent of all
distressed mortgages over this four year period. In these same eight housing markets, permanent
modifications through December 2012 averaged 44.4 percent of all trials.

While there is data on completed foreclosures from U.S. Treasury Department reports, the dates for

which this data is available are not consistent across the eight MSAs and thus, is not included here.
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Table 3: HAMP Activity through December 2012

MSA Active Rank: Permanent | Mod. Rate: % % of Total U.S.
Permanent Modification:15 active perm. HAMP Activity
Modifications MSASs with Mod. To total
highest HAMP trials
Activity
u.s 851,135 43.1 100.0
Los Angeles
Long Beach
Santa Ana CA 1 53.0 8.2
New York 56,452 2 455 6.8
White Plains
Miami, Ft 41,865 3 45.8 5.3
Lauderdale FL
Chicago IL 42,292 4 43.6 5.0
Riverside-San 42,910 5 47.9 5.0
Bernardino CA
AZ 26,951 7 39.4 3.1
Las Vegas NV 15,549 11 39.6 1.8
Detroit Ml 15,521 12 41.5 1.8
TOTALS 310,114 12 44.4 (Avg) 37.0

Sources: U.S. Treasury Department, Making Home Affordable Program Performance Report Through December
2012.

Whil e al/l ei ght MSA6s were among the top fifteen

2012, and five were in states with the highest levels of HAMP activity i (California, Nevada, Illinois and
Florida) 1 the data overall reveal comparatively week modification success rates. Permanent
modifications for these MSAs taken together, averaged 44.4 percent of total trials in these markets, while
at 37.0 percent, they accounted for well over one-third of total HAMP activity nationwide over the four-
year period.

Despite the challenges in comparing the number of active permanent modifications to total completed
foreclosures as a result of the inconsistencies in the dates for reported foreclosure data, a look at the
outcome for a couple of these markets with data that is relatively consistent with the four-year period
studied here provides some measure of modification success rates relative to total distressed properties.
In the Miami MSA, with total foreclosures of 101,900 reported through 2Q 2012, the ratio of active
permanent modifications to completed foreclosures was 41 percent. In Detroit, with 131,400 completed
foreclosures through 1Q 2013, active permanent modifications totaled just 11.8 percent.

In the New York MSA, the ratio of permanent modifications to completed foreclosures through

January 2013 (27,520) was more than two-to-one. In part, this may be due to policies of early intervention
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to assist distressed (delinquent) homeowners before the formal foreclosure process began, the
enactment of a mandatory 90-day pre-foreclosure filing notice to all delinquent homeowners, which gave
struggling homeowners more time to enter into and complete a successful modification and the

opportunity to start the process comparatively earlier.

Modification Type

I n many cases, some of the nationbés | argest |
modifications while others achieved higher rates of success. Through December 2012, successful second
lien modification activity represented a relatively small proportion of total modifications nationally. A total
of 103, 272 second liens had entered the 2MP modification program as of year-end 2012. Just 25,573 of
these resulted in a full extinguishment of the second lien, while another 6,552 received a partial lien
extinguishment. The balance of 69,078 were in active modification status. A total of 2,697 that had
entered into a 2MP modification were paid off. The median amount of a fully extinguished second lien
was $61,734, while the median amount of a partial second lien extinguishment was $9,347 (Treasury,
2012). In total, just 16 servicers were participating in 2MP modifications through December 2012,
representing a fraction of total servicers nationwide.

There is evidence that modification type has also been a factor in the relative success rate of loan
modifications (The State Foreclosure Prevention Working Group® (Aug. 2010; Querci and Ding (2009).
Specifically, there is strong evidence that modifications that feature a principal balance reduction have
had relatively higher rates of success. The sum of such modifications at 89, 217 nationally as of year-end
2012was small in comparison with the total number of distressed property owners seeking a HAMP
modification. Based on a reading of the U.S. Treasury HAMP reports, one of the principal reasons has
had much to do with policy guidelines and limitations under HAMP that were still in effect through year-
end 2012. Those guidelines stated that while both GSE and non-GSE loans (i.e. many subprime loans)
were eligible to participate in a HAMP modification, GSE policy (Fannie Mae and Freddie Mac) stipulated
that servicers can only offer a principal balance reduction i a PRA (or Principal Reduction Alternative) on
non-GSE modifications under HAMP (2012). As a share of total active permanent modifications through
December 2012, modifications featuring a principal balance alternative constituted just 10.5 percent.

Such successes appear to be reflected in thes
by servicers. Under the terms of the HAMP Principal Reduction Alternative, servicers of non-GSE loans
are required under the terms of the program to evaluate borrowers for a principal reduction (although they
are not required to do so). The program applies to mortgages with a loan to value (LTV) that is greater
than 115 percent. Servicers that do participate are eligible under the program to receive an incentive

depending upon the amount of the principal reduced (U.S. Treasury, Dec. 2012 MHA Final Report).

ender s

Treasur

According to the December Treasury report, iThe term

servicing deficiencies between the five largest mortgage servicers, the Federal government, and 49 state

attorneys generalz, have caused servicers to increase use ofnon-PRA pr i nci pal reductionso
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In fact, modifications that included a principal balance reduction feature began to be offered to a
greater extent following the $25 billion mortgage settlement between the 49 state attorneys general, the
Federal Government and the five largest mortgage servicers (National Mortgage Settlement, 2012). In
addition to the Principal Reduction Alternative offered under the terms of the HAMP program (a HAMP
PRA), in which servicers receive afinanci al incentive to reduce a
servicers began offering this option following the national settlement even though they received no
financial incentive to do so. The December 2012 HAMP Servicer Report noted that among the non-GSE
loans eligible for a principal reduction and that had begun a trial modification in December 2012, 71
percent included a principal reduction, with 54 percent of these being offered through the HAMP PRA
program (2012).

Among all non-GSE loans eligible for a principal reduction under the HAMP program and that entered
into a trial modification in December 2012, 71% included a principal reduction feature, including 54%
through the HAMP PRA program. (U.S. Treasury, 2012). However, as a percentage of all active
permanent loan modifications, these particular modifications constituted 89,217 or 10.5 percent of
permanent trial modifications and just 4.5 percent of all HAMP trials initiated through year-end 2012 (U.S.
Treasury Department, 2012).

Despite the low rate of principal balance reductions offered over this four-year period, studies such as
those by the State Foreclosure Prevention Working Group, which looked at a longitudinal dataset of nine
large loan servicers in New York State in 2007, concluded that modifications that included significant
reductions in principal balances tended to have lower re-default rates than modifications that did not
(August 2010).

Labor Market and Unemployment Rates

Unemployment rates in all but one of these same eight MSAs clearly trended above that for the
nation overall through December 2012. Phoenix Arizona is the exception. Peak unemployment rates at
the height of the downturn have fallen in all of these markets, but remained considerably higher than the
national average at year-end 2012. Continued high rates of unemployment since the official start of the
recession in December 2007 have clearly been a significant drag on housing market recovery. In all
cases, unemployment did not decline below double digits until December 2012, and in three of these

MSAs rates still remained in double digits.
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Table 4: Metropolitan Statistical Area and U.S.

NYSEA Proceedings, Volume 6

Unemployment Rates: December 2007 - December 2012

Year uU.S. LA_CA | Riverside- | Phoeniz Chicago | Las Detroit | Miami | NY

San AZ IL Vegas | Ml Fl

San Bern. NV

CA
Dec-07 | 5.2 6.3 3.7 51 5.3 7.4 4.4 4.8 5.0
Dec-08 | 8.8 10.2 7.3 7.3 9.3 10.9 7.8 6.9 7.3
Dec-09 | 11.3 13.8 9.9 10.9 13.4 14.5 10.9 9.9 9.9
Dec-10 | 11.5 13.7 9.0 9.2 14.3 11.7 11.0 8.8 9.3
Dec-11 10.7 12.4 7.7 9.1 12.6 9.9 9.0 9.1 8.5
Dec-12 |94 11.0 6.8 8.6 10.0 10.2 8.0 8.8 7.8

Source: U.S. Department of Labor, Bureau of Labor Statistics; New York State Department of Labor

A Note on Lender and Servicer Participation in Modification Efforts

Rates of lender and servicer participation in the various loan modification programs are also linked to

the percentage of permanent modifications. While this data does not provide detail at the MSA level, the

data on servicer performance for the nation overall is quite detailed in monthly Treasury Department

reports. The percentages of successful permanent modifications as a share of total trials for the top five

loan servicers since through December 2012 reveals quite mixed outcomes. There is evidence that

modification type has also been a factor in the relative success rate of loan modifications.

Table 5: Servicer Loan Maodification Activity through December 2012

Lender/Servicer

Bank of America

Citi Mortgage

J.P. Morgan Chase

Wells Fargo

GMAC Mortgage
Ocwen Loan Serv

One West Bank
Select Portfolio

Homeward Resid.
Total-all servicers

All HAMP
Trials
Started

342,841
141,865
330,545
284,594
76,962
112,905
65,666
64,230
51,117

Active
Permanent

Modifications

118,446
52,741
141,928
121,259
42,594
71,331
35,323
25,311
31,579

1,1975,649 851,135

Permanent first lien
modifications as a

shar e

of

total trials started

34.5%
37.2%
42.9%
42.6%
55.3%
63.2%
53.8%
39.4%
61.8%
43.1%

Second lien
modifications
started (2MP)

33,599
12,895
29,218
15,241
4,548
N/A
3,334
N/A

N/A
103,272

Principal
Reduction
Alternative®

11,377
2,004
22,843
17,524
2,256
22,366
5,448
2,345
0
89,217

Source: U.S. Treasury Department, December 2012 MHA Report; permanent modifications started.

Review of the Literature: Obstacles to Loan Modification

A number of factors have been identified in the literature regarding the limited impact of loan

modification programs.

The assessment in much of the literature is that the forces that led to the

foreclosure crisis continued to reinforce its effects, most notably posing barriers to successful loan
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modification. This lends support for the view that to a significant extent, continued high unemployment,
particularly in the hardest hit markets, the negative equity position of many borrowers, and stagnant
and/or continued weak recovery in home values continued to weigh on housing market recovery through
2012, preventing higher rates of successful modification. Also noted is the difficulty posed to refinancing
of mortgages with second liens.

The large number of mortgages with second liens is identified as posing one of the greatest
impediments to refinancing (Been, et. al., 2011, Lee, et. al. 2012, LaCour-Little, 2009). It is estimated that
between 40 and 45 percent of new mortgage loans originated at the height of the housing boom (2005-
2007) included a second lien or piggyback mortgage which enabled borrowers with less than a 20 percent
down payment to purchase a home, particularly in high
(Lee, et. al. 2012). Their research documents that both the number of and value of closed end second
liens (as opposed to HELOCSs) represented a relatively small percentage of originations in 1999

compared with their peak in 2006.

Been, et . al . (2011) point out that HAMPG6s success
presence of a second mortgage. ifSecond | iens signific
holders may lose their senior status upon modification,0 and t hus first | ien holders

participate in a modification unless second lien holders agree to subordinate their liens to the newly
modified mortgage. As the authors point out, few have chosen to do so. Examining a sample of zip code-
level and state data, LaCour-Little et. al.(2009 ) found that the percentage of piggyback originations from
2001 i 2008 was positively correlated with higher foreclosure rates in subsequent years. Their findings
confirm that second liens rose rapidly during the housing boom and are a major contributing factor to
underwater mortgages in the face of the sharp decline of home prices after the peak. They specifically
looked at whether states and zip codes with a higher proportion of piggyback loans originated during the
2001 - 2006 period were associated with increased rates of delinquency and foreclosure. Their findings
pointed to evidence that second liens originated to subprime borrowers were significantly related to higher
rates of foreclosure after 2006. The finding did not especially hold for prime second-lien borrowers
(LaCour-Little, et. al., 2009). Nevertheless, given the time of their study, it may have been too early to
have seen the full effects of declining home equity, which affected large swaths of the home-owning
population nationwide, as home prices continued their decline throughout 2010 and 2011.

A broad cross-section of the literature is largely consistent in pinpointing the crisis in the subprime
mortgage market beginning in 2006 as the catalyst for much of the larger housing market collapse that
followed (Gerardi, et. al. 2008 and 2011, Been, et. al., 2011, Rugh and Massey, 2010, Bromley, 2008,
Gerardi and Willen, 2008). Other analyses identify a number of other important factors that coincided with
the build-up to the collapse that were at work as well. These include deteriorating loan quality and poor
underwriting standards particularly in the subprime market (Been, et. al., 2011), smaller down payments
and a run-up in borrowing against home equity while home prices were still rising, coupled with declines
in home price appreciation that began well before the crisis (Gerardi, et. al., 2011). At the same time, the
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work of the State Foreclosure Prevention Working Group, (which began analyzing a longitudinal dataset
of nine large loan servicers in New York State in 2007 - long before the crisis reached its peak) and
Quercia and Ding (2009) find a significant relationship between re-default risk and the failure to reduce
principal balances in loan modification efforts (SFPWG, Aug. 2010).

Much of the literature also addresses the shortcomings of the various loan modification programs
introduced in the wake of the foreclosure crisis. It is noted that the Home Affordable Modification Program
(HAMP) in particular, had mixed results, as the available data examined here clearly demonstrates.

In the years immediately prior to the housing market collapse, increasing numbers of borrowers,
particularly in the subprime market, were making very small down payments at the time of purchase, and
in many cases, putting zero money down. At the same time, many borrowers who had purchased years

before the onset of the crisis, had been withdrawing extraordinary amounts of equity while home prices

were still rising, (Gerardi et. al. 2011). This created heightenedriski especi al ly i n the

once home prices stalled and began their steep decline. These two conditions alone would clearly pose
challenges to refinancing in a down market. After the market peaked, large numbers of homeowners i
both subprime and prime - f ound t hemselves in a negative eq
all owance of refinancing of up to 125 percent
clearly unaddressed.

Some inquiries, relatively early in the course of the rapid rise in distressed properties, found strong
evidence that principal balance reductions were associated with the strongest modification success rates.
The State Foreclosure Prevention Working Group (Aug. 2010), analyzing a longitudinal dataset of nine
loan servicers, found that modifications that included significant reductions in principal balance tended to
have lower re-default rates than their counterparts. This finding led the group to recommend reducing
principal balances on loans in areas impacted by significant home price declines (Aug. 2010).

In fact, the changes madetot he Tr eas ur y gldelimes uridené¢ha terins of the HAMP
Principal Reduction Alternative, servicers of non-GSE loans were required to evaluate borrowers for a
principal reduction (although they are not required to provide such a modification) under the terms of the
national mortgage settlement (U.S. Treasury, Dec. 2012 MHA Final Report) wi t h t h e n agest
servicers. As a result, many began to increase the use of non-PRA principal reductions.

Similarly, Querci and Ding (2009) found that borrowers were less likely to re-default on their home
mortgage when their monthly payments were reduced through a balance-reducing loan modification.
Using data from a large sample of recently modified subprime loans, the authors looked at the question of
why some loan modifications were more likely to re-default than others. At the same time, they examined
the characteristics of modifications that were more likely to re-default within a short term period. Their
findings confirmed that modifications that involved a significant reduction in mortgage payments tended to
result in more sustainable short-term modifications, and that re-default rates are further reduced when

payment reductions also include a reduction in principal balances.
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As noted in the previous discussion however, such modifications have often been the exception.
Modifications with a significant reduction in principal balance represented just 20 percent of the loan
modifications that the SFPWG studied. In most modifications, the loan amount increased as service
charges and late payments were rolled into the loan.

With the onset of the financial crisis in late 2008, the SFPWG concluded that a comprehensive
approach to loan modification was necessary. At the time the organization issued its fourth report in
January 2010, it was estimated that just four out of ten seriously delinquent borrowers were on track for
any kind of loan modification. The authors also concluded that while the HAMP program increased the
percentage of borrowers participating in some form of loan modification, the rapidly rising number of such
delinquent borrowers meant that HAMP had merely been able to slow the foreclosure crisis, and that its

efforts have not been able to keep pace with the rising scale of delinquencies (SFPWG, Jan. 2010).

Conclusions

Based upon this preliminary analysis of eight metropolitan areas and the U.S., available data
suggests that in the MSAs examined here, the sharp rise in, and continued high rates of unemployment,
continued high negative equity rates, weak rates of housing price recovery, inconsistent and often poor
rates of successful loan modification, were all clearly tied to the mixed success rates of the HAMP loan
modification program from 2009 through year-end 2012. In some cases, the outcome was reflected in
higher rates of completed foreclosures relative to successful permanent loan modifications. At the same
time, many MSAs with the highest rates of negative equity at the end of 2012 appear to be significantly
correlated with comparatively lower rates of permanent modification relative to trial modifications.

While many modification programs aimedi ni ti ally at getting borrowers ou
loans, many subsequent efforts have fallen short of large scale remediation of loans at high risk of default
as a result of the sharp economic downturn, precisely because of the prolonged and slow pace of
economic recovery that continued to keep large numbers of properties in negative equity through year
end 2012. While the government modification programs have clearly had a degree of success over the
past four years, the results have largely been mixed, with significant percentages of modified loans
(particularly under HAMP) going back into default.

The other issue concerns the reliance upon the voluntary participation of lenders and servicers in
modification efforts from the outset, a factor that is reflected in the mixed outcomes of lender/servicer
participation in modification efforts. HAMP relied heavily on the employment of various incentives to
encourage lenders to modify the loans of homeowners at risk of default and foreclosure.

The next step will undertake a correlation analysis aimed at more precisely gauging the significance
of the variables discussed here to the success rates of government loan modification programs over the
20091 2012 period as measured by the rate of permanent modification in each MSA.

The proposed model will examine permanent modification rates as of year-end 2012 as a function of

the Case-Shiller home price index (HPI), percent of mortgaged owner-occupied homes in negative equity
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(NEGEQ), the annual average unemployment rate (UNEMPL), The share of permanent modifications that
featured a principal balance reduction as a share of total permanent HAMP modifications nationally
(PRINCRED).

ENDNOTES
1. The Subprime Foreclosure Prevention Working Group consisted of several state attorneys
general and state bank supervisors.
2. As part of the nationwide mortgage settlement reached between the U.S. government and the
maj or |l ender s i n 2 Gafgést bankshagreed totpaycantdias of $26 bilkon 1o
borrowers who lost their homes to foreclosure, and to the states and the federal government to
settle i nvestigations l'inking the <countryds five Il arg
routinely signing foreclosure related documents without the presence of a notary public and

without confirming whether the facts contained in the documents were correct.
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A Look at Pay and Performance for

Cincinnati Club during the 1880s

Michael McAvoy

ABSTRACT

Using a new salary data series, we correlate characteristics and performance measures with salary differentials.

t

h e

The new salary data are obtained for the Ameri ca84Aaglsoci ati o

1886-1888. We find evidence that current season real salaries are significantly explained by performance: prior
season batting averages for fielders and prior season wins for pitchers. In addition, fielders receive higher pay for

experience but reduced pay as they age.

SALARIES OF PROFESSIONAL BASEBALL PLAYERS IN CINCINNATI DURING THE 1880S

Cincinnati, Ohio has had a long presence in professional and major league baseball, organizing the
first recognized all-professional nine in 1869, and the city later obtained a franchise in the newly formed
National League for the inaugural 1876 season. Expelled after the 1880 season for permitting alcohol in
its park as well as renting it for the playing of Sunday baseball, baseball interests in the city sought other
means to obtain major league baseball. The Cincinnati Base Ball Club organized and obtained a
franchise in the American Associationfort h at ma | oinaudural 48B2iseasa (Ellard, 2004).

We build a salary list for the Cincinnati AA club. Many of its business records, including accounting

books, correspondence, and player contracts, for portions of the 1880s, are preserved in the archives at

the Cincinnati Museum Center. I n total, we record a fairly complete

the years 1882-1884, and 1886-1888. Salaries are unavailable for 1885 and post-1889. Where the
contract is present, we record that salary, and rely upon the accounting records if no contract is present.
This era covers a nationwide boom in professional baseball following 1884 (Roberts and Cunningham,
2012, pp. 17-18).

The Appendix shows the salary list for salaries recorded by player name, season, and nominal
amount. In general, the salary is paid over a period of time as defined in the contract, commonly specified
by the National Agreement, and usually began April 1 and ended November 1 (seven months). Players
were typically paid every two weeks. Beginning with the 1883 season, the National Agreement specified
the minimum salary for players in the major leagues as $1,000. Prior to 1886, several salaries below
$1000 are apparent. Perhaps the Reds purchased
player at the major league level; however, we do not know why several salaries below $1000 are

observed for the 1883 and 1884 seasons. The nominal amounts shown are based upon the salary rates

"SUNY Oneonta, School of Economics and Business, 223 Netzer Administration, Oneonta, New York 13820,
michael.mcavoy@oneonta.edu.
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across the seven month season and do not include incentives, bonuses, or deductions from the nominal
pay. The standard contract specified the player was to purchase his uniform and equipment and maintain
them at his expense, and allowed 50 cents per diem when the club travelled. Bonuses were not specified
in the standard contract nor were fines. The standard contract demanded performance from the player,
and permitted the club to release the player without further payments at any time during the term of the
contract (Gelzheiser, 1997, pp. 47-50).

Table 1: Summary measures of 105 Cincinnati baseball salaries

Year Se;rir;gle Mean Median Maximum Minimum S::\l/ri]gt?cr)ﬁ
1882 13 780.77 750 1400 500 250.45
1883 14 1382.14 1400 2500 600 469.70
1884 23 1370.87 1400 2500 525 553.18
1886 17 1606.27 1800 2000 605 452.20
1887 20 1635.00 1725 2000 600 344.16
1888 18 1986.11 2000 3000 900 468.04
All 105 1493.21 1500 3000 500 552.15

Source: Cincinnati Base Ball Club Records, boxes 1, 6, 7

The salary list is summarized by season in Table 1. The list reveals large jumps in salaries between
1882, when NL rosters were largely filled and the AA respected the NL reserve list, and 1883 when the
AA determined its business model was successful and adopted its own reserve lists. An increase in the
number of players is apparent in 1884, and salary increases are evident in 1886 and 1888.

Table 2: Summary measures of 77 Cincinnati baseball salaries in estimation sample
Sample Standard

Season Size Mean Median Maximum Minimum Deviation
1882 10 725.00 725 1200 500 191.85
1883 12 1445.83 1450 2500 850 447.95
1884 13 1682.69 1600 2500 875 414.50
1886 16 1612.92 1800 2000 605 466.17
1887 13 1765.38 1800 2000 1200 230.38
1888 14 1967.86 2000 2500 1500 305.47

All 77 1575.09 1700 2500 500 512.16

Source: Cincinnati Base Ball Club Records, boxes 1, 6, 7

Position and experience, and prior season performance are factors used to explain player salaries. 77
salaries show major league experience during a prior season. Table 2 summarizes these salaries. Similar
to the Appendix, salaries increased for 1883, 1884 and 1888, and are stable in 1886 and 1887. Players
with major league playing experience show increases for 1884 due to an increase in demand for players
when the AA expanded from eight to 12 clubs, and the Union Association (UA) entered major league

baseball with eight clubs.
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POSITION, EXPERIENCE, AND PERFORMANCE

Different positions in the field require different competencies. Traditionally, the battery i pitcher and
catcher i were the most desirable and difficult to fill. The pitcher in this era worked the entire game, took
his place in the batting order, and often pitched on no rest. The catcher was often rested and a change
catcher employed, because the position was very physical in performance, demanding on the arms,
hands and legs, and dangerous, for the body was exposed to wild pitches, fast moving hard hit foul tip
balls and runners, in an era of equipment and skill development. Often, pitcher and catcher moved
together through basebal |l , ingsyletAs thg garkendewslopedathehinfieddt her 6 s
positions required agility, intuition, speed, accuracy, and teamwork in play. Finally, the outfield positions
were considered least skilled (B e a d | 1860;9Rader, 1995, p. xviii). In the 1880s, the club rosters began
to increase in size, growing from 11 or 12 players at the beginning of the decade and approaching 15 or
more by the end of the decade. Most clubs were staffed with their starting nine, an extra battery, placing
catchers at a premium, and one or more other position players. Primary positions are recorded from
baseball-reference.com.

Human capital is reflected in age and experience. The adult body continues to develop, peaks in
physical condition, then begins to decline. On the other hand, as the player practices and works more
championship games, and watches the play of opponents, he gains knowledge of how to more effectively
apply his skills to his position. The statistics are obtained from baseball-reference.com. For each player,
his age during each season is recorded as is the number of previous seasonsé6 e xper i ence.

Table 3: Summary measures, all players and seasons, 1882-1884, 1886-1888

Variable Mean Median Maximum Minimum  Standard Deviation
Salary rate (nominal) 1575.09  1700.00 2500.00 500.00 512.16
Age 27.1429  27.0000 35.0000 19.0000 3.3901
Career # Seasons 4.2468 4.0000 12.0000 1.0000 2.7823
Pitcher 0.2208 0.0000 1.0000 0.0000 0.4175
Catcher 0.1948 0.0000 1.0000 0.0000 0.3986
Infielder 0.3377 0.0000 1.0000 0.0000 0.4760
Season batting average 0.2345 0.2523 0.3419 0.0667 0.0618
Season runs average 0.5139 0.5161 1.0000 0.0909 0.1583
Season fielding percentage 0.8874 0.8902 1.0000 0.6667 0.0648

For each season, fielding ability is measured as fielding percentage, the ratio of errors to chances,
from the prior season. Table 3 shows summary measure for all players in the estimation sample. The
hitting skill is measured through batting average, the ratio of hits to at bats. Once on base, the player was
expected to score. The running skill is measured in the ratio of runs to (hits + walks).

The pitching skill is measured for pitchers. The vast majority of pitchers in the 1880s were starters
who generally completed the games they started throughout the decade. Most clubs carried one starter at
the start of the decade, employed two starters a few years later as the number of scheduled
championship games increased, and employed more pitchers, both regular and spot starters, towards the
later-1880s as the number of championship games increased again as well as recognition of the need to

rest starters who were by then throwing overhand from greater distances due to changes in the rules.
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Table 4: Summary measures, 60 fielders, 1882-1884, 1886-1888

Variable Mean Median Maximum Minimum  Standard Deviation
Salary rate (nominal) 1554.03  1725.00 2350.00 500.00 473.27
Age 27.5167  28.0000 35.0000 20.0000 3.2390
Career # Seasons 4.5167 4.0000 12.0000 1.0000 2.9198
Catcher 0.2500 0.0000 1.0000 0.0000 0.4367
Infielder 0.4333 0.0000 1.0000 0.0000 0.4997
Season batting average 0.2419 0.2535 0.3419 0.0667 0.0610
Season runs average 0.5198 0.5200 1.0000 0.1667 0.1514
Season fielding percentage 0.8941 0.8963 1.0000 0.7059 0.0593

Table 5: Summary measures, 17 pitchers, 1882-1884, 1886-1888

Variable Mean Median Maximum Minimum Standard

Deviation
Salary rate (nominal) 1649.41  1600.00 2500.00 600.00 623.07
Age 25.8235  26.0000 33.0000 19.0000 3.5684
Career seasons 3.2941 3.0000 7.0000 1.0000 1.9633
Season fielding percentage 0.8634 0.8571 0.9833 0.6667 0.0764
Season strikeouts per 9 innings 3.0748 3.0303 5.2388 0.8067 1.3826
Season earned runs per 9 innings 2.9754 3.2444 4.1062 1.5192 0.8152
Season hits per 9 innings 8.8551 8.5204 11.9348 7.1053 1.3633
Season walks per 9 innings 2.4072 2.3108 5.4848 1.2761 1.0296
Season wins 18.5294  14.0000 43.0000 1.0000 13.9879

Tables 4 and 5 show the Cincinnati pitchers were on average almost two years younger and had
almost 1.5 fewer seasons than the fielders. That they were more scarce is shown in average earnings
almost $100 more per season. The pitching skill is measured in strikeouts per 9 innings, walks per nine
innings, hits per nine innings, and earned runs per nine innings. Pitchers also field, and fielding
percentage is measured. Ultimately, effective pitchers are winners, and the ratio of wins per games
started is recorded to measure winning competitiveness. While pitchers in the 1880s took their place in
the batting order, hitting skill is not measured here. Pitchers were expected to pitch, and a weak hitter
was acceptable if the pitching skills were effective. Also, the sample size is small for use in estimation.
VALUATION OF SKILLS

At the margin, in competitive markets, an additional unit of labor effort is compensated up to the value
of its marginal revenue product (Fort, 1992, p. 137). In sports, the player is compensated by the
expenditures from additional attendance directly due to his efforts. Players contract for their payments
with management prior to the season, obtaining a fixed salary rate. A player might consider his
opportunity costs, how much money his team mates earn, how much money players on other clubs earn
in his position, as well as how much is his value to the club. Management estimates an expected marginal
impact on revenues from engaging a player as well as his expected replacement cost.

In the sports compensation literature, where information may not be readily available to determine
marginal revenue product, compensation is related to productivity. If attendance increases as a result of
winning, and winning depends upon competitive play, attendance is related to performance, or player

productivity (Hakes and Sauer, 2006). Baseball is a multi-skill game requiring effectiveness in hitting,

142



66" Annual Meeting NYSEA Proceedings, Volume 6

running, fielding, and throwing (Roberts and Cunningham, 2012, pp. 29-33). The more tools a player has,
the more valuable he will be to his club.
We follow the approach of Fort, i n twdpendshupoh hi¢ pl ayer
performance during time period t-1. Like Fort, we use the natural logarithms of pay and performance
variables to reduce effects from any nonlinearities (1992, pp. 137-138).
Table 6: Real season salary rate on prior-season performance, 1882-1884, 1886-1888

Variable 77 players (A) 60 Fielders (B) 17 Pitchers (C)
Constant 9.6144*** 8.5259*** 11.9361***
(1.3929) (1.4161) (1.4532)
1882 -1.0040*** -0.8089*** -1.1770**
(0.1208) (0.0932) (0.3284)
1883 -0.3194*** -0.2743*** -1.2402%**
(0.0990) (0.0755) (0.2521)
1886 -0.1395 0.0326 0.1237
(0.0927) (0.0769) (0.2514)
1887 -0.0018 0.1153 1.2750%*
(0.0992) (0.0799) (0.3331)
1888 0.0613 0.1475* 0.8448**
(0.0975) (0.0758) (0.2793)
Age 0.0424 0.1491
(0.1091) (0.1103)
Age? -0.0014 -0.0033
(0.0021) (0.0020)
0.0976** 0.0440
Number of seasons (0.0415) (0.0326)
2 -0.0031 0.0007
Number of seasons (0.0036) (0.0028)
Pitcher ((())gg?g)
Catcher -0.1125 -0.0173
(0.0945) (0.0700)
Infielder 0.0262 0.0064
(0.0746) (0.0539)
. -0.3388 0.9355*
Batting average (0.0036) (0.5137)
Runs average -0.5854*** -0.3450*
(0.1929) (0.1718)
Fielding percentage 1.1498** 0.2359 4.7013**
(0.4728) (0.4108) (1.2560)
*
Wins per game started (éggsg)
*
Strikeouts per 9 innings (83)?2;)
Walks per 9 innings (ggggg)
Hits per 9 innings (%20475187)
-0.7522***
Earned runs average (0.1728)
R? 0.7617 0.8766 0.9717
Adjusted R? 0.7031 0.8382 0.9095
F 12.9975*** 22.8298*** 15.6172***

Standard errors in parentheses; *** significant at 1 percent, ** at 5 percent, and * at 10 percent
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For the first set of estimations of salaries on performance, ordinary least squares is used to estimate
the value of skills. Real season salary rate is measured as a function of year, age, number of seasons
experience, position, batting average, runs average, and fielding percentage, for the seasons of 1882-
1884, and 1886-1888. The real salary rate is adjusted by the consumer price index, 2010 the base year,
using the deflator given by Williamson (2013), and explained by Officer and Williamson (2012). The real
salaries are logged. For the year dummy variables, 1884 is excluded, the year when the UA entered the
market for major league baseball. To capture impacts of nonlinearities in experience, such as learning by
doing, the square of age and completed seasons are included. For the position dummy variables, the
relatively lower skilled outfield position dummy is excluded.

Table6expl ains playersé salaries with prior season per
experience. For the entire sample, shown in panel A, the model is significant at 1 percent significance,
and the variables taken together explain approximately 76 percent of the variation in salary. The number
of seasons is significant at 5 percent, an additional career season increasing salary an estimated 0.098
percent. The runs average is significant at 1 percent. An increase of one percentage point in prior season
runs average decreases salary an estimated expected 0.006 percent. Fielding percentage is significant at
5 percent. An increase of one percentage point in prior season fielding percentage increases salary an
estimated expected 0.011 percent.

Excluding the 17 pitchers, column B in Table 6 shows the estimated model for non-pitchers is
significant at 1 percent. The explanatory variables taken together explain 88 percent of the variation in
salary. Prior season batting average and runs average are significant at 10 percent. While the model has
high estimated explanatory power, little inference is possible from the estimated coefficients.

For the pitchers, Table 6, column C shows the estimated model significant at 1 percent, and the
vari ables taken together explain 97 percent of the var
one percentage point increase in prior season fielding percentage increases the pitchers salary an
estimated 0.047 percent. At 10 percent significance, a one percentage point improvement in prior season
wins per game started decreases salary an estimated 0.019 percent. Significance shown at 10 percent,
an increase of one prior season strikeout per nine innings decreases salary an estimated 0.169 percent.
At 5 percent significance, an increase of one prior season hit per nine innings decreases salary 0.246
percent. Finally, significant at 1 percent, a decrease of one prior season earned run per nine innings
increases salary 0.752 percent. As expected, a pitcher who puts fewer runners on base or who allows

fewer runs scored enjoys higher estimated compensation.

ENTRY AND COMPETITION FOR LABOR

As production increases and firms require additional resources, the resources for which competition is
relatively greatest will tend to increase in price. In baseball, clubs used fixed capital inputs, a park and a
club house, and labor inputs: a manager and players. Players provided the service that generated the
revenues and were able to change their employers. The clubs held a franchise with territorial rights and
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located their consumable in parks that seated thousands of customers. Clubs could not relocate their
capital nor easily alter their territory (Haupert, 2007). Any entrant into major league baseball would require
at least nine players. All else equal, entry increases demand for labor and raises salaries while exit will
have the opposite effect. Prior to 1882, the NL began seasons with between six and eight franchises. In
1882, the AA entered major league baseball with six clubs, expanded to eight clubs in 1883, increased to
12 clubs in 1884 when the UA entered with eight clubs, then thereafter reduced the number of franchises
to eight for 1885. Major league clubs increased from 16 in 1883 to 28 in 1884, then were reduced to 16 in
1885 for the remainder of the 1880s.

Kahn observes nominal increases in average nominal Major League salaries during the 1880s, when
players were presented with opportunities to change teams across two leagues (2000, pp. 76-77). Table

6 shows that player salaries were significantly lower in 1882 and 1883 relative to 1884 when the UA

entered. For al | pl ayer s, a pdted pppnoxiratelys la ger@entylowear ans1882 n

compared to 1884, and approximately 0.3 percent lower in 1883 compared to 1884. When controlling for
prior season performance, the Cincinnati club increased salaries in 1887 over 1884 by an estimated 1.28
percent, and by 0.84 percent in 1888.

For fielders, table 6 shows that except for 1888, salaries were unchanged relative to 1884. Even
though there were 12 fewer major league clubs after 1884, player salaries in the Cincinnati club did not
decline. Players might have refused to accept cuts in compensation. Alternatively, player productivity
improvements might have increased sufficiently to overcome any reduction in the size of the market for
player services. The 1880s witnessed introduction of and improvements to equipment and numerous rule
changes, which affected player performance. Or customer interest may have improved, with its

corresponding increases in club revenues, and enabled management to increase player compensation.

CONCLUDING REMARKS

esti

We build a salary | ist and dlayédrsatanmes. madditioh, &A enpoylinboy er s 6

major league baseball in 1884 permanently increased salaries which did not decrease in years following
the entrants exit following its single season.

Pay and performance studies estimate the marginal revenue product and the degree of exploitation
(Scully, 1989). Although the reserve clause was included in the 1887 standard contract printed, the
reserve lists for the AA were recognized within organized baseball beginning with the 1883 season. Using
a smaller data set of 29 1880s stars, Ashcraft and Depken (2007) estimate the reserve clause
significantly reduced salaries of stars by an expected $3,000 to $5,000, in year 2004 dollars. With
additional information, a similar approach may identify whether the reserve lists impacted player salaries.
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APPENDIX

Nominal Salary Rates
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Season
1886
1887
1888
1882
1883
1884
1886
1887
1888
1884
1886
1887
1888
1886
1887
1888
1882
1883
1884
1883
1884
1886
1887
1888
1886
1887
1888
1886
1882
1882
1883
1884
1886
1883
1884
1886
1887
1888
1884

Player
Baldwin
Baldwin
Baldwin
Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Carpenter
Corkhill
Corkhill
Corkhill
Corkhill
Fennelly
Fennelly
Fennelly
Fulmer
Fulmer
Fulmer
Jones
Jones
Jones
Jones
Kappe!
Keenan
Keenan
Keenan
Lewis
Luff
Maculler
Maculler
Mansell
Maskrey
McPhee
McPhee
McPhee
McPhee
McPhee
Miller

Salary ($)
1500
1650
2000
700
1100
1600
1800
1800
1800
1500
1800
2000
2200
1800
1800
2000
800
1600
2000
1400
1450
1800
1800
1750
2000
1700
2000
1800
750
600
850
1950
966.67
1000
1400
1800
2000
1500
875

Season
1887
1888
1888
1882
1883
1884
1883
1884
1886
1887
1888
1882
1883
1884
1886
1882
1883
1882
1888
1883
1882
1884
1882
1883
1887
1886
1886
1887
1888
1886
1886
1886
1887
1888
1887
1888
1883
1884

Player
Nicol
Nicol
O'Connor
Powers
Powers
Powers
Reilly
Reilly
Reilly
Reilly
Reilly
Snyder
Snyder
Snyder
Snyder
Sommers
Sommers
Stearns
Tebeau
Traffley
Wheeler
Deagles
McCormick
McCormick
McGinnis
McKeon
Mullane
Mullane
Mullane
Pechinery
Powell
Richmond
Serad
Serad
Smith
Smith
White
White

Salary ($)
1700
2000
1650
750
1500
2000
1800
1800
1800
2000
2350
1200
1700
2000
2000
600
1200
500
2000
1100
750
1300
600
2500
1800
2000
2000
2000
2500
1500
605
635
1500
1500
1200
2300
1600
2500

Source: Cincinnati Base Ball Club Records, boxes 1, 6,
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Immigrants and Natives Homeownership Gap in the
State of New York:

Abeba Mussa*

ABSTRACT

This paper analyzes the determinants of homeownership gap between the immigrant and native population in the
State of New York. Using the data from 2010 i 2012 American Community Survey, the paper provides empirical
evidence that the homeownership gap between the immigrant and native households persist during the recent
housing boom/bust recovery periods. Thereis a 307 31 percentage homeownership gap between the immigrant and
natives households. The homeownership gap between the two groups of population becomes smaller among those
who have 100% or total ownership on their dwellings. On the other hand, the gap is bigger among those who

partially own their house and still purchasing their house by paying mortgage.

INTRODUCTION

International migration is projected to surpass natural increase (births minus deaths) as the principal
driver of U.S. population growth by 2060 (Census Bureau Report, 2012). The Census Bureau in
December 2012 projected that U.S. resident population will become majority-minority by 2041. This
means minority population & all people except for those that are non-Hispanic, single-race white 9
would climb from 37 percent of the total in 2012 to 58.8 percent in 2060. Much of the analysis on the
effects of immigration on the U.S. economy has focused on the economic differences between immigrant
and native workers on wages and earnings. While the wage or earning gap is important, we relatively
know |l ittle about the long term implications
residential decisions. The paper provides Coherent framework for measuring the homeownership gap
between immigrant and native population in one of the gateway state, New York.

Immigrants have been an important and growing source of demand for the housing market in the last
decades. In the aftermath of the 2007 collapse and subsequent stagnation of the housing market in most
states, immigrants have a substantial contribution to the recovery of the demand for housing and

homeownership. A recent student report by Research Institute for Housing America found that immigrant

of

buyers filled a fAbig hol e ohomedeémand oseythedhastdedades.yTherstody e

also projected that about 36% of homeownership will be generated by the immigrant population in the
coming decades. The report also indicated that from year 2000 to 2010, the immigrants accounted about
65.1% and 82% of homeownership growth in the two established gateway states of New York and

California respectively.

Abeba Mussa, Department of Economics, Farmingdale State College
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In spite of an upward trend in homeownership for immigrants, the immigrant-native homeownership

gap rose from 12 percentage points in 1980 to 20 percentage points in 2000 (Borjas 2002). According to

the 2010 State of nati on dmrg 1395 U 200Mtige h@neawheoshifk ratesdap o r t

Hispanics and for blacks increased by 6.7 and 7.5 percentage points, respectively. The report also
indicated that the homeownership gap between whites and Hispanics have fallen from 28.8 to 26.9
percentage points, while the gap between white and black has stayed the same, around 28 percentage
points. A more significant gap in homeownership is expected in the major gateway states like New York.
A small and growing literature has begun to assess the differences between native and immigrant
homeownership rates. A lot of these studies showed a significance difference in homeownership rates for
immigrants and natives (Borjas 1992, 2002; Coulson, 1999; Painter et al. 2001; krivo 2004; Diaz
McConnel and Enrico 2007). For example, Coulson (1999) finds the rates of homeownership declined for
immigrants of different ethnic groups by 10 to 16 percentage points. Borjas (2002) also indicated that the
homeownership gap has been increasing since 1980. Why the homeownership rate is considerably
different between the two groups of population in the U.S? While discrimination in housing markets often

sits in the middle of the explanation, qguestions

institutions and credit constraints often arise when immigrants are studied. Bocian et al. (2008) find that
the African-American and Latino borrowers are more likely to receive higher priced subprime home loan
than white borrowers. Borjas (2002), on the other hand, claimed that the lower home ownership rates
stem from wage discrimination between immigrant and native population.

In spite of the evidence that the immigrants have experienced a lower home ownership rates, it is not
clear whether the recent housing boom increased first time homeownership significantly for the
immigrants compared to that of the natives. Using a Public Use Microdata Sample (PUMS) of 2010 i
2012 3-years American Community Survey (ACS), the paper mainly explore whether the widely
documented homeownership gap for immigrants persists or improved in the state of New York. There is
increasing evidence that the recent housing bust and high foreclosure rates have been disproportionally
titted towards minorities. Although it is estimated that about 56% of families who lost homes during 2007-
2009 were non-Hispanic and white, but African-American and Latino families were disproportionately
affected relative to their share of mortgage originations (Bocian et al., 2010). Recently Wells Fargo settled
to pay $175 million in damages on charges that its independent brokers discriminated against black and
Hispanic borrowers during the recent housing boom (New York Times July 12, 2012).

Despite the homeownership rate has been increasing among the immigrant population since 2009,
this paper finds that the homeownership gap still persists during the last three years, 2009 -2012. There
has been a 30 1 31 percentage home ownership gap between the immigrant population and the natives
in the state of New York. Interestingly, the homeownership gap is smaller for naturalized immigrants, i.e.
11 percentage points, as compared to the natives. | also find that the homeownership gap is smaller
among households who have total ownership on their dwellings. The gap, however, is bigger on partial
ownership of housing. The other findings supported by this paper are consistent with the previous
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literature. The probability of homeownership is lower for Hispanics, Hispanic and Black, Lain and African
Origin households. The probability of ownership is higher for immigrants who earn higher income
compared to the natives in the same income group. The ownership rate is also higher for households
who have Asian and European origin.

1. Data Description

The empirical analysis uses the 3 year 2010 1 2012 PUMS American Community Survey (ACS) on
State of New York, collected by U.S. Census Bureau. The ACS provides detail information on physical
and demographic characteristics of each individual unit as well as households. My analysis is based on
characteristics of the reference person, who is considered as the head of the household. A household is
classified as an immigrant household if the head of the household was born outside the U.S. and is either
an alien or a naturalized citizen; allotherhous ehol ds are cl assified as
born in the U.S territories (Puerto Rico, Guam, American Samoa, etc), and those born in foreign country
from U.S. citizen parents are considered to be natives as well. The study is also restricted to households
that do not reside in any sort of group quarters. The household head must be at least 18 years old to be
included in the analysis.

Table 1 summarizes the data used in the analysis. The dependent variable, homeownership, is the
binary variable which takes the value of one if the household heads owns his or her place of residence
and zero otherwise. Of 365, 141 household heads in the sample, 63 percent own their dwelling of
residence. The remaining 47 percent are either renting or have some sort of occupation without renting.
Since the real homeownership or wealth is contingent on how much of the home is owned, we also
distinguish between those still buying their home by paying mortgage (partial ownership) and those who
have no mortgage on their homes or owns outright (i.e. 100% or total ownership). The majority of
homeowners, 62% of the sample, have mortgage on their dwellings. The other important variable in this
study is immigrant, which is measured by a dummy taking 1 if the head of the household is an immigrant
and 0 otherwise. About 21 percents of the sample are immigrant households, from which about 67
percent are naturalized citizens and the remaining 33 percent are non citizens.

The homeownership decisions of households are influenced by the number of socio-economic and
demographic characteristic of the households. Household income and education level of the household
are the two major socioeconomic variables considered in the literature. Households with higher level of
education and income will expect to have a higher probability of achieving homeownership. As indicted in
Table 2, on average, natives earn 79,000 while immigrants earn 72,000 a year. The household income is
also interacted with the immigrant dummy to ascertain whether there are differences in behavior by
immigrants and natives at the same income levels, allowing for the possibility that immigrants choose to
spend and invest their income differently than natives. Three education groups are included in the
regression: those with high school and some college diploma, with BA degree and those with Graduate

degree.  About 437 45% of the immigrant as well as the native population have BA degree and some
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sort of graduate degree. The majority, about 55%, of both the immigrant and native community have high
school and some college diploma.

Table 1: Means and Standard Deviation of the Whole Sample, Immigrants and Natives

Variables All Sample Immigrants Natives
Mean Std. Mean Std. Dev. Mean Std.
Dev. Dev.

Home Ownership 0.63 0.48 0.46 0.50 0.68 0.47

100% ownership 0.38 0.49 0.34 0.47 0.39 0.49

With Mortgage 0.62 0.49 0.66 0.47 0.61 0.49
Immigrant Household 0.21 0.41 1.00 0.00

Naturalized Immigrant 0.14 0.35 0.67 0.47
Non Citizens 0.07 0.25 0.33 0.47
Household Size 3.09 1.33 3.43 1.50 2.98 1.25
Number of own child 0.49 0.97 0.59 1.00 0.47 0.95
log(Household Income) 77440.72 90582.80 72152.13 85441.43 78836.06 91840.73
Household with children age under 6 0.06 0.25 0.08 0.27 0.06 0.24
ears
ﬁousehold with children age 6 to 17 0.18 0.38 0.08 0.27 0.05 0.22
ears

)I\//Iarital status of the head 0.51 0.50 0.56 0.50 0.49 0.50
Married and Spouse Present 0.48 0.50 0.51 0.50 0.48 0.50
Age of the head 53.68 16.83 52.33 16.04 54.04 17.01
Education BA degree 0.19 0.39 0.18 0.39 0.19 0.39
Education Graduate Degree 0.16 0.37 0.15 0.36 0.16 0.37
Education High school and some 0.52 0.50 0.42 0.49 0.55 0.50
college diploma
Gender (=1 for male) 0.51 0.50 0.52 0.50 0.50 0.50
Hispanic Origin 0.10 0.30 0.25 0.43 0.07 0.25
Black and Hispanic 0.11 0.31 0.19 0.39 0.09 0.29
White and Hispanic 0.72 0.45 0.32 0.47 0.82 0.38
Entry after the year 2000 0.17 0.37
Entry before the year 2000 0.83 0.37
Europe Origin 0.47 0.49 0.19 0.39 0.54 0.50
Latin Origin 0.10 0.29 0.29 0.45 0.05 0.22
African Origin 0.01 0.08 0.02 0.15 0.002 0.05
Asian Origin 0.04 0.20 0.18 0.38 0.007 0.08
Number of Observation 365141 76227 288914

A number of characteristics such as age, marital status, gender, household size, and presence of
children are included to control for the major demographic factors. Age and age square are included to
account for the life cycle aspects of homeownership. The decision to purchase home often depends on

the family structure. Four variables are included to control family structure: household/family size, the
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number of own children, and two dummy variables which take 1 if the household have children below age
6 or between 6 and 17 years old, 0 otherwise. The marital status of the head of the household and the
presence of the spouse in the house often has important influences in homeownership decision. As
indicated in Table 1, in both immigrant as well as native groups, about half of the household head is
married, and in about 50% households the spouse are present in the house.

Most of the literature on homeownership indicated the importance of nationality and ethnicity of
immigrants to capture the degree of assimilation and integration in the country that they are living. The
probability of homeownership is higher for those immigrants who assimilated or integrated well. The
degree of assimilation and integration is highly influenced by cultural norms towards asset accumulation
or home ownership and the attitude towards risk. The norm or culture that the natives have grown is also
i mportant for the nativebés decision as wel . This par
nationality that may be present for natives of the same ethnicity. The homeownership gaps are
consistently raised for people of varying race, background and cultural norms. As a result | also consider
not only the race and ethnicity of the head of the household, but also origin of the head of the household.
As indicated in Table 1, the majority of the native population, about 54%, have European origin. On the
other hand, the majority of the immigrant communities, 29%, have Latin origin. About 18% of the
immigrant population has some sort of Asian origin, while only 0.7% of the natives have Asian origin. The

African decedents are 8% and 0.2% of the immigrants and natives, respectively.

2. Estimation and Analysis

A voluminous literature documents that many socioeconomic and demographic characteristics are
important determinants of homeownership rates. | adopt the basic model used in this literature to
examine the determinants of homeownership gap between immigrants and natives in the state of New

York. In particular, | consider estimating the following linear probability model:
H =X.b+aM. +e

where H; indicates the homeownership status of household i, which takes 1 if the household owns the
residence, and zero otherwise. X is a vector that includes the socio-economic and demographic
characteristics of the household; and M is a dummy that set to 1 if the household head is an immigrant
and zero otherwise. The linear probability specification implies that the coefficient of M gives the
difference or gaps in homeownership rates between immigrants and natives after taken into account for
differences in the characteristics in X between the two groups.
Table 2 below reports the results of the estimation from logistic specifications. The first raw reports
the coefficient U after controlling for vector, of soci
sex, and educational attainment of the household head;
in the household, the number of own children; dummy variable capturing the presence of children below

age 16; dummy variable indicating if the head is married and the spouse is present in the household. The
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results revels that homeownership gap between immigrant and native is about 30 percentage point. As
indicated in column 2 and 3 of Table 2, the gap between the two group is about 31 percentage points
after controlling for other important variables such as dummy that capture whether the immigrant is a
naturalized citizen, the ethnic origin and the ancestry of the head of the household. The result also shows
that the probability of homeownership is 11 percent higher for naturalized immigrants than non-citizen
immigrants. Income and home ownership are consistently positively related. The household income is
also interacted with the immigrant dummy to ascertain whether there are differences in behavior by
immigrants and natives at the same income levels, allowing for the possibility that immigrants choose to
spend and invest their income differently than natives. The result evidenced that immigrants invest 2
percent more on homeownership than the corresponding natives.

Table 2: Estimation Results i Probability of homeownership by households

Variables Marginal Effects

1 2 3

Immigrant Household -0.299** -0.306** -0.312*
Naturalized Immigrants 0.1211* 0.1211*
log(Household Income)*Immigrant 0.019** 0.020** 0.020**
log(Household Income) 0.111** 0.102** 0.101**
Hispanic Origin -0.145* -0.156**
Hispanic Black -0.104** -0.101**
Hispanic White 0.067** 0.056**
Europe Ancestry 0.034**
Latin Ancestry -0.032**
Africa Ancestry -0.008
Asia Ancestry 0.016**
Number of Observation 239887 239887 239887
Pseudo-R2 0.27 0.31 0.31
Goodness of Fit Test (Pearson chi2) 305071.76 304839.4 304686.59
(0.000) (0.000) (0.000)

** Significant at 5% level of significance.
Note: In addition to the variables in the table above, the following variables are included in the estimation: household
size, the number of own child, dummy for having children below 16 years age, age and gender of the head of the
household, dummy captures whether the spouse present in the household, three education attainment variables ( BA
degree, Graduate Degree, High school Graduate and some college diploma), dummy that indicates weather the
household enters to the U.S before the year 2000 or after the year 2000.

A large number of studies have shown that ethnicity and nationality of immigrants is highly correlated
with home ownership in the United States, but it has been difficult to ascertain why some ethnic or
nationality groups are less likely to own homes than others. In this paper, not only the ethnicity or race of
the households are controlled , but also the origin of the households is controlled to see if they have any
systematic or unsystematic impact on homeownership. Consistent with the available evidences in the
literature, Hispanic origin households have 15 - 16 % lower probability of home ownership compared to

the other corresponding immigrants. The white Hispanic households, though, have 6 i 7% higher
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probability of home ownership, while the black Hispanic households have 10% lower probability of home
ownership than the other households. In addition to ethnicity, the origin or ancestry of the households
are found to be important in home ownership decisions. Households with European and Asian ancestry
have a higher probability of owning their dwellings, while Latin ancestry households have a lower
probability of purchasing their home.

Table 3: Homeownership gap between immigrants and natives by type of ownership (Marginal

Effects)

Variables Total Ownership Partial Ownership

1 2 1 2
Immigrant Household -0.161** -0.178** -0.352** 0.357**
Naturalized Immigrants 0.013** 0.014** 0.124** 0.129**
log(Household -0.019** -0.020** -0.027** -0.026**
Income)*Immigrant
log(Household Income) 0.088** 0.087** 0.054** 0.053**
Hispanic Origin -0.192** -0.183** 0.168** 0.156**
Hispanic Black -0.226** -0.224** -0.156** -0.138**
Hispanic White 0.051** 0.053** 0.031** 0.034**
Europe Origin 0.047** 0.015**
Latin Origin 0.028** -0.063
Africa Origin -0.032 -0.047**
Asia Origin 0.107 0.115
Number of Observation 239887 239887 239887 239887
Pseudo-R2 0.261 0.267 0.0.261 0.267

** Significant at 5% level of significance.
Multinomial regression categories: total ownership (1), Partial ownership (2), No ownership (3) and category 3 is the
base citatory.
Note: In addition to the variables in the table above, the following variables are included in the estimation: household
size, the number of own child, dummy for having children below 16 years age,
age and gender of the head of the household, dummy captures whether the spouse present in the household, three
education attainment variables ( BA degree, Graduate Degree, High school Graduate and some college diploma),
dummy that indicates weather the household enters to the U.S before the
year 2000 or after the year 2000.

As indicated above that there are substantial differences in homeownership rates between
immigrants and natives; and even between naturalized immigrants and non-citizen immigrants. The level
of the gap could be different depending on the type of ownership. Using Multinomial logistic specification
the paper further examines home ownership gap between immigrants and natives for those who own their
dwellings 100% (total ownership), and for those who still purchasing their dwellings through mortgage
(partial ownership). Table 3 report the result of the estimation from the two groups. Among those who
own their houses 100%, there is about 16% - 18% homeownership gap between natives and immigrants.
It is also interesting to find out that the gap becomes bigger, 35% i 36%, among partial owners or
mortgage backed owners. The home ownership gap is also getting bigger between naturalized
immigrants and non citizen immigrants. This is mainly due to the fact that the natives as well as the

naturalized immigrants have more access, information and approval on getting bank loans to purchase

154



66" Annual Meeting NYSEA Proceedings, Volume 6

houses. The 100% ownership rate is lower among households who have some sort of Hispanic origin,

while they have a higher probability of ownership of mortgage backed purchases.
3. Conclusions

This paper analyzed the determinants of homeownership gap between immigrant and the native
population in the major gateway state New York. The empirical analysis used data drawn from 2008 i
2012, 5-years, American Community Survey (ACS). The study yields a number of interesting empirical
findings. | mmi gr ant households have | ower homeowner s
homeownership gap persists during the housing market recovery time. The homeownership gap is
relatively smaller for naturalized immigrants as compared to non-citizen immigrants. Consistent with the
literature, a relatively small part of the homeownership gap between immigrants and natives can be
attributed to differences in other socioeconomic and demographic variables such as age, household size,

the number of children, income, education level and ethnicity.
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What Were They Thinking: Can Student Responses to Teaching
Evaluation Instruments Reveal the Qualities of an Effective

Instructor?

William P. O6Dea*
OBJECTIVE

The object is to develop a set of simple metrics that department chairs can use to evaluate the data generated by
the student evaluation of instruction (SEI) instruments used by their departments. | am operating on the premise that
department chairs typically inherit an SEI instrument they had no hand in designing. The instrument may in fact be
poorly designed. Even if the instrument is not statistically reliable, the faculty may still resist replacing it with a better
alternative. At my institution, the Committee on Instruction spent several years and engaged in two pilot studies to
produce a more reliable SEI instrument. Union opposition prevented the adoption of the new instrument. Department
chairs are thus in the unenviable position of having to extract the maximum possible meaning from data generated

by what could be viewed as a haphazardly designed research project.

RESULTS FROM THE FIRST PHASE OF THE PROJECT

The results of the student evaluations are not noisy. The ranking of instructors from most to least
effective are very stable from semester to semester. In any given semester, the difference in the student
responses to the fAover dfflecéevaknessonqaoakestieanhi{bhbeesumi
department s SEI i nstrument ] bet ween the most highly
ranges from two to three standard deviations. For the most part, the results do not appear to be
influenced by factors beyond the control of the faculty such as their gender, their ethnicity, enrollment in
the course section, and the time of day at which the course was taught. What does seem to make a
difference is the level of the course. The averagerespons e t o t he fioverall evaluatio
point higher, which with our scoring scale would be worse, in 100 level courses than it is the higher level
course sections. The results are not i nfl ugmdngd by f &
policy and the response rate to the SEI instrument. [Since instructors control when the SEI is
administered, the possibility exists that instructors can pick a day in which they expect the students in
attendance to rate them highly.] In my department, assigning high grades is not a winning strategy to
receiving favorable student evaluations. The results appear to be driven by what is going in the
classroom. The questions remains: what are the qualities that differentiate more effective from less

effective instructors?

*Department of Economics, Finance and Accounting, School of Economicing&<®uy State University of New York
College at Oneonta, Ravine Parkway, Oneonta, NY 13820
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A POSSIBLE APPROACH

Our SEl instrument has 13 items. The first 12 items deal with the qualities that my department thinks
(or thought at the time it designed the instrument) that a good instructor should possess. The thirteenth
item i s the summative fAoveral/l evaluation of teaching ef
(excellent or the equivalent) to 5 (poor or the equivalent). Our hope is that the students in completing the
guestionnaire will carefully answer the first twelve questions and then make a bottom line assessment. |
have access to SEI data from 277 course sections taught in the Department of Economics Finance and
Accounting (EFA) between the fall of 2008 and the spring of 2012. | used OLS to determine which of the
12 qualities have the greatestoi Mpactesuml tthearfiovehawnm
tested for the presence of heteroskedasticity using the Koenker-Bassett test and found none. As a
variation on this theme, | eliminated very highly ranked course sections (overall rating of 1.5 or less) and
very poorly rated course sections (overall rating of 4 or higher). The change in the estimated coefficient
was negligible.

Table 1: OLS Regression Results

Variable Estimated Coefficient | Standard Error t-Statistic
Constant -.021 .062 -.337
Rigor of the Course -.013 .032 -.433
Organization 132 .047 2.783**
Teaching Skill .361 .056 6.475%*
Coordination of 142 .052 2.744*
Materials

Poise -.01388 .036 -.384
Planning and Clarity of .084 .034 2.469*
Exam Questions

Ability to Answer .22 .039 5.637**
Questions

Tolerance .043 .033 1.294
Maintain Control -.069 .026 -2.606**
Availability for .032 .0333 .956
Consultation

Demanding grading -.041 .043 -.955
Fairness of Grading .158 .033 4,799**

Number of Observations=277; R°=.9821; adjusted R°=.9629; F=599.48
**significant at the 99 percent confidence level *significant at the 95 percent confidence level

Overall, the twelve items account for 96 percent of

This suggests that the student ratings are not much influenced by factors that our instrument does not
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address such as sense of humor, wardrobe choices, or physical attractiveness. The most highly valued
gualities are teaching skil!l by which we mean the inst
the ability to answer questions. These findings are consistent with the SEI literature and match up well
with our intuition. Also important are the organization of the course, the coordination of instructional
materials with the lecture, and fairness of grading practices. Again, there are no surprises here. What
might be surprising is that delivering a rigorous and demanding course and maintaining demanding
grading practices have a negligible impact on the overall SEI ratings. It could be that our students expect
economics, finance and accounting courses to be hard and are not overly surprised when this expectation

is met.

BUT

Given the results shown in table 1, it would seem that | as a chair can declare victory and tell my
faculty that as long as they are well-organized, can deliver an effective lecture and make sure that they
answer questionst o t he studentsd satisfaction they should be |
good examples to illustrate their theoretical points and involve the students in their presentations.] The
problem can be found in table 2 which shows a portion of the correlation matrix between the items in the
SEI guestionnaire. The first column shows that fover a
correlated with most of our qualities of good teaching. This is not a problem. The problem can be seen in
exami ni ng the fAorganizationo and Ateaching skillso colu
instruction items are not only highly correlated with
thing, but they are also highly correlated with each. The correlation between some of the items, for
example between organization and teaching skills, are well above the levels which would indicate the
presence of multicollinearity. I n fact, a raoger essi on
produces an adjusted R of .92.

The high correlations suggest that highly rated instructors perform well on most of the constituent
items in the SEI and conversely for poorly rated instructors. It could be that highly rated instructors being
aware of the criteria on which their teaching will be evaluated adjust their teaching methods accordingly
and poorly rated instructors are uninterested in conforming to the SEI. There is another angle from which
to approach the high correlations. We hope that the students are evaluating each of the attributes of

effective instruction carefully before they make their bottom line evaluation. Is this true?
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Table 2: Correlation between SEI Questions

Overall Rigor Organization | Teaching Coordination | Poise
Skill of Materials

Overall 1
Rigor .05 1
Organization | .94 14 1
Skill .96 12 .94 1
Coordination | .95 A1 .94 .96 1
of Materials
Poise .86 17 .84 .88 .83 1
Exam 91 .06 .89 .9 91 .83
Questions
Ability to .94 .07 .9 .94 .89 .89
Answer
Questions
Tolerance .79 -12 74 74 74 .66
Control .79 .03 .82 .79 .81 71
Availability 79 .07 72 .75 a7 .68
for
Consultation
Demanding .16 .85 21 .26 .23 31
Grading
Fairness .76 -.04 g .66 g .6

WHAT ARE THEY THINKING

One hypothesis that has been advanced in the SEI literature is that student responses can be
mani pul ated through Apriming. o The st ory bduthehtviost st ude
that even ineffective instructors can exhibit. For example, did the class meet every day or were
examinations given on the day specified in the syllabus. In answering a series of softball questions, the
student falls into a fugue state and when they get to
bubble in the excellent ans we r . This hypothesis has not been tested
i nstrument biases our students to give students an ex
because our last two questions deal with grading policy, which is a an issue likely to capture the attention

of our students.
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A second possibility is that the students donoét

carefully. Rather, they start by making an over dbl

co

ass

is a waste of oxygeno) . Having made this assessment,

responses accordingly. That i s, if the studentods

on our scale) the student simply fills in 1 for the other 12 items. Encouraging this type of behavior is that if
the evaluation is given at the end of the period, filling out the SEI form is all that stands between the
student and freedom. Bubbling in a series of 1s takes about 15 seconds which gains the student about 4
mi nut es t o check t ext messages or pl ay AAngry
approximately correct), we would expect to find student SEI sheets with runs of the same response. Of
course if every student filled out the SEI forms in this manner then in an analysis that uses course section
level data the result would be perfect multicollinearity. In order to have a statistical estimation problem at

least some of the students have to vary their answers.

WHAT I DO

To get a sense of how the students fill in the questionnaires, as a one-off exercise | decided to
examine the individual SEI forms from all course sections taught in EFA during the fall of 2012. The
students filled out a total of 957 questionnaires. The only piece of information that we ask the students to

provide is their cumulative GPA for all courses taken at SUNY-Oneonta. The students are offered six

ranges (e.g.35-4) and asked to select one. First sCneoatst er
GPAwouldbubble in the fAno GPAO option. The students

written assessment on the back of the SEI form. | have no information about the identity of the students
who completed the SEI sheets. Indeed, even to attempt to match the sheets to the students who wrote
them would be ethically dubious since we tell the students that their responses will be anonymous.
From the individual sheet s, I then pulled out
GPA; whether the student made a written response; whether the response was positive; whether the

response offered a substantive comment on the i

effectiveness #; the number of an senseoresthetsgread betwesm e

the high and the low response; and the spread between the high and low responses to the organization,
teaching skills and coordination of instruction
made a written response because if a student is willing to take the time to make a written response it
suggests that the student might have given some thought to filling out the questionnaire. Following this
train of thought, | also identify those responses that made at least some attempt to identify the qualities of
instruction that the student liked or disliked. | collect data on the number of answers that are the same as
the bottom line assessment to establish whether the students are filling out the questionnaires in a rote

manner. The spread between the high and the low responses measures the extent to which the students

attempts to differentiate between the instructoros
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guestions. The reason for looking at the spread between the high and low response to the subset of
guestions is that these are the questions where the correlations between the responses are especially
high as shown in table two. For future work, | also identified the level of the course in which the SEI form
was completed. | distinguished between 100 level courses, 200 level required courses, 200 level courses
taken by majors, and 300 level courses. My thought is that students in these courses have different levels
of interest in the subject and different expectations. For example, students in the 100 level courses night
be taking the course to satisfy a related work requirement for their major and thus might want to take the

easiest possible course. In future work, | will record the number of item responses that were higher than

the fioverall eval uati ono .dabkk 3 prdvides thaisorbneany stdtistiecst wer e | owe
Table 3: Summary Statistics of Individual Student Responses to the SEI Questionnaire

Variable Mean (proportion) Standard Deviation

GPA* 2.93 .39

Written .495(474/957)

Written Favorable .323(310/957)

Written Substantive .789(370/474)

AOverall Ef fecti239 1.2

Number of Responses the Same | 5.93 3.12

as fAOverall Effe

Responseo

Spread between High and Low 2.21 .98
Response

Spread between High and Low .69 .76
Response to Three Items

Responses from 100 level 467

sections

Responses from 200 level 309

required courses

Responses from 200 level major | 84
courses

Responses from 300 level 97
courses

*Based on the 863 questionnaires that reported a GPA.

The response to the fAoverall effectivenesso question
consider the quality of instruction in EFA to be a little less than very good. When the students take the
trouble to make a written response, they generally offer some concrete reason(s) why they like or dislike

the course. On the typical SEI sheet, six answers are the same as the bottom line evaluation. This
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response suggests thatomeigdgthedentheasiprobmeitn hypot heses
between the high and low responses indicates that the students means that the students make at least
some attempt to differentiate an instructoro6sal perfor
guestions. The spread between the high and low responses to the three highly correlated questions is
much lower, which suggests that in any statistical analysis two of these questions are redundant (but

which two?).
WHAT THE DATA TELL US

A good place to begin is by considering whether a relation exists between the reported GPA and the
response to the Aoverall adpdrtedchigh pedonmreng students givee shighero n . Do
ratings than lower performing students? The answer is they do not. The correlation between GPA and the
foverall evaluatl6®&no is a miniscule

To determine, the relation between the willingness of students to discriminate on the SEI questions
(i.e. to not bubble in the same answer all the way down the form), | split the overall population into three
groups: students who gave the same response to nine or more questions that they did to the overall
evaluation (more than one standard deviation above the mean), students who gave the same response to
between three and nine of the questions as they did to the overall evaluation (the mean plus or minus one
standard deviation) and students to who gave the same answer to two or fewer questions as they did to
the overall evaluation question (more than one standard deviation below the mean). | then calculated the
mean response to the overall evaluation question for the students in each group. The results are shown in
table 4.

Table4:Rel ati on between Answer to fAOverall Eval uati ondo Qu
Number of Answers Number of Students in | Mean Answer to Standard Deviation

the same as | Group ioOverall Evg

Evaluationo Question

9 or more 254 1.52 .8559

8to3 554 2.57 1.107

2 or less 149 3.32 1.1854

The striking thing to note in table 4 is that the students who discriminate the least in answering the
SEI give their instructors the lowest (best) evaluations. Conversely, students who discriminate the most
give their instructors the highest (worst) evaluations. The differences are large and statistically significant.
The question is what to make of these differences. It is possible that students who are pleased with the
quality of the instruction that they receive are not inclined to give much thought to the specific qualities

that an effective instructor possesses. It could also be that effective instructors really do possess all (or
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most of the qualities) that we think that a good instructor possesses. It also appears that once students

start thinkingcar ef ul 'y about the individual g u etarttd domlevn.t he fAov
The results in table 4 do suggest t hat when students
effectiveness scoreo they s e lthd constitgnt itees; Lehteey follavwmay hi gh s
motherd sdvice and think of something nice to say (or to be more accurate bubble in). The results also
suggest that to the extent that there is variation in the explanatory variables it comes from students giving
the least favorable evaluations.
As a variation to this exercise, | also broke the overall population into three subgroups based on the
spread between the lowest and the highest scores: students with a spread between the lowest and
highest answer of one or less (more than one standard deviation below the mean), students with a spread
between the lowest and highest answer of between two and three (the mean plus or minus one standard
deviation) and students with the maximum spread between the lowest and highest answers of four
(more than one standard deviation above the mean). The results are shown in table 5.
Table5:Rel ati on between Answer to AOverall Eval uati ond Qu
Spread between the Number of Students in Mean Answer to Standard Deviation
lowest and highest Group ioOverall Evg
responses Question
1 orless 212 1.76 .8534
20r3 651 2.38 1.1266
4 94 3.9 1.038

The data in the table tell the same story. The responses of students who give instructors the best ratings
tend to be the most tightly bunched. The responses of students who give the least favorable ratings are
the most dispersed
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Revisiting the Corporate Income Tax in the United States:

Philosophical and Structural Issues

Anthony Pappas’

ABSTRACT
As corporate profits soar and cash reserves increase, while the government that facilitates the business
environment that these businesses operate in, there is increasing discussion concerning the corporate tax burden

and whether it is sufficient or ifair.o

DISCUSSION
Recently, as many Americans debate ways the federal government can raise revenue, a closer look
has been given to corporations and the taxes they pay. In these debates, attention is turned towards the
35% statutory tax rate that the United States levies on taxable corporate income of corporations whose
revenues exceed $18,333,333 for the tax year (IRS); other times attention is given to various loopholes
that corporations exploit to lessen their tax burden. There have been many studies trying to tease out
where the burden of corporate income taxes fall, but it seems that shareholders bear the greater part.
The Citizens for Tax Justice cynically point out that corporations do not lobby for a reduction in payroll
taxes as they are borne by workers (2003). Thus, the prominence of their lobbying for corporate tax
reductions seems to bolster studies that show that shareholders are most affected by changes in the
corporate tax.
However, in the United States, effectively taxing corporations is hampered by the very nature of the
corporate entity and also by the structural problems associated with the peculiarities of federalism. To
address corporate tax reform, one has to wrestle with these underlying problems.
To begin with, there is no single corpus of federal law that handles the corporate entity; rather,
corporate law is governed by each of the 50 states that comprise the Union. In taxing corporations, the
Internal Revenue Service (IRS) attempts to reconcile the need to tax corporate entities on the federal
level without any unifying legal structure to underpin the recognition and classification of corporations.
Preeminent among the various frameworks available i n Ameri ca are the American
Mo d el Business Corporation Act ( MDCA) . &hegdroninenceaoivar e 6s C
the State of Delaware may seem strange to the layman. Indeed, to the layman, when Facebook made its
linitial Publ i ¢ Of fering (I PO) there was great afkaOalffomia,e and v

headquarters.

‘5SLI NIYSyild 2F 902y2YA0& YR CAYyLyOSs ¢26Ay [/ 2ffS$3S 27
anthonypappas1988@gmail.com
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The fact that Facebook launched its IPO as a legal entity of the State of Delaware is the kind of fact
that many would, perhaps, find odd. But Facebook is far from odd. The 2012 Annual Report From the
Delaware Division of Corporations states that 90% of all U.S. IPOs were incorporated in
Delaware and, out of the 50 U.S. states, 64% of the Fortune 500 were incorporated in Delaware (2012).

As a single legal entity it seems that a corporation is unique in its ability to be in many places at
once. The statement from the MDCA that, once incorporated,

fevery corporation has perpetual duration and succession in its corporate name and has the same
powers as an individual to do all things necessary or convenient to carry out its business and affairs.0

is somewhat | aughable for equating a corporation

of globalization, corporations can be in many countries at once; they chose where they want to be
incorporated, whose laws they want to be subject too, and, most importantly, have many ways of
choosing where they declare income.

The super-individual powers of corporations also extend to lifetimes: corporations have a theoretical

unlimited lifetime. As such, they have avenues to tax deferral not available to individual persons. This

Ai mmortalityo is one of the main reasons to have

abolish the corporate income tax, arguing that corporate profits are taxed twice: first under the corporate
income tax and, when corporate profits are distributed as dividends to individuals, under the individual
income tax. But, without a corporate income tax, the owners of a corporation could defer their tax liability
and reinvest the profits indefinitely; theoretically, a corporation could go ten or twenty years without
paying the government any taxes. This is obviously unsatisfactory. It would constitute an enormous tax
loophole for corporate owners and would deny the government compensation for the various services it
provides that makes the carrying out of the business in the first place.

As individuals, corporations are enormous beneficiaries to an environment composed of strong,
stable governments. However, the ability of the government to provide such services is underwritten by
tax receipts; thus, it is well within the prerogatives of the government to tax corporations. Since the
1980s, the GAO reports corporate tax receipts accounted for 6 to 15 percent of U.S. federal revenues
(2013). Itis my guess that, as it currently stands, if one could put a dollar amount to the benefit that U.S.
corporations receive from the government, the 6 to 15 percent companies pay is vastly disproportionate
compared to the resources of the federal government that they utilize to their benefit.

To get some sort of idea of the nature of a corporation and its dependence on government, one could
imagine a society without a government. In such a society, corporations would emerge to do some
functions of government, but many functions are best done by governments in that, without a
government, corporations would have to band together into groups of corporations to hash out the liability
of each corporation for such things as roads, airports, bridges, security, etc. It is my assumption that
governments are a necessarily self-organized entity among human species. In order for disparate groups
to coexist, some kind of bureaucracy will form to fill the need of organizer. If in some alternate universe a

government does not form as a result of individual living organisms coexisting and corporations somehow
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existed without a government, one could easily see how a government of some kind would eventually
form; various trade organizations would not be as efficient as a centralized government in charge of
dealing with facilitating individual interactions of either individual people or individual corporations.

In considering the details of corporate tax policy and the corporate tax burden, Peter Harris nicely
sums up the situation in his book Corporate Tax Law: Structure, Policy and Practice:

The artificial nature of the corporation is the overpowering consideration in formulating corporate tax

policy. That nature often means that there is no clear policy path, only points in a spectrum. The

distinction (or lack thereof) between widely held and closely held corporations and between debt and
equity capital are examples of the spectrum problem. There are many others. Tax laws draw lines in
these spectrums, and every time they do, corporations are structured to manipulate the line drawing.

Many critics focus on the statutory 35% top tax rate that the most profitable companies are subject to.
But, to properly measure the corporate tax burden one must look at the average effective tax rates
(AETR) that corporations pay. The average effective tax rate can be defined as:

the ratio of taxes paid or tax liabilities accrued in a given year over the net income the corporation

earned that year.

While not the subject of this general discussion, it should be noted that defining and calculating the
components of this general formula for AETRs is not black and white and subject to wide interpretation.
Additionally, obtaining the information can prove to be equally difficult. However, in May 2013 the
Government Accountability Office (GAO) calculated an AETR for profitable U.S. corporations that filed a
Schedule M-3 for Form 1120 as about 13 percent. Adding state, local, and foreign income taxes, the
GAO found an AETR of 17 percent. This is far below the statutory rate. Including unprofitable
companies, which decrease the denominator while not affecting or decreasing the numerator (as negative
taxes paid), the GAO calculated an AETR of 22.7 percent. Again, far below the statutory rate trumpeted
by critics of current tax rates.

While the AETR calculations are not directly comparable to those of the GAO, according to a
Congressional Research Service (CRS) Report for Congress by Steven Maguire, from 1959 to 2005,
taking into account that the highest federal statutory corporate tax rate has changed over this period, the
AETR paid by domestic non-financial corporations has always been less than the AETR. While some of
this discrepancy can be attributed to various factors such that one would never expect the statutory rate
to ever be equal to the AETR, the average discrepancy over all years was about 13% with a standard
deviation of about 5.5%. The year for the maximum difference between the statutory rates and AETRs
was 1985 (25.8%) and the minimum difference occurred in 2000 (1.2%). The statistics regarding the
di screpancies were calculated based on Maguire
calculations of the AETR paid by domestic non-financial corporations by decade calculations of statistics
of the discrepancy between the federal AETR and the statutory federal corporate tax rate by decade

based on Maguirebs dat a
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Table 1: Federal Average Effective Tax Rate (AETR) Analysis

Decade Federal AETR Mean difference Standard Deviation
between Federal
Statutory Rates
1960s 35.57% 12.43% 2.67%
2.67%
1970s 33.93% 13.60% 3.73%
3.73%
1980s 23.61% 18.58% 7.01%
7.01%
1990s 24.45% 9.44% 1.04%
1.04%
2000 to 2005 25.48% 8.27% 4.51%

Thus, it is difficult to draw conclusions between economic performance and a specific statutory tax
rate because the difference between the statutory tax rate and the AETR of corporations has always been
significant.

However, one can certainly conclude that the current tax brackets are in need of reconsideration. For
income in the United States, the rates on taxable income for 2012 are listed in the instruction to IRS Form
1120, line 30 can be consulted to see the absurdity of the brackets.

As previously reported in this paper, the statutory tax rate is hardly ever paid and one can surmise
that the corporations with profits over $18,333,333 are the ones with the greatest means to lower their
effective tax rate, not least of which is the fact that these large corporations are more likely to be the
multinational corporations that can take advantage of transfer pricing among the different countries they
foperateodo in. The r at e ptaderwithout majoe chanpes siree 19938,stwebtye e n
years.

As it stands, while appearing to be progressive, time has rendered the progressive tax rates for the
tax brackets as meaningless or regressive. Using the Consumer Price Index (CPI) inflation calculator
provided by the Bureau of L albreerms ha baatketswouldbe. ( BL S)

As can be seen, twenty years has totally distorted whatever reasoning was used when the brackets
were created in 1993. The upper limit for the 1* bracket value adjusted with the CPI is $80,926 in 2013
and, thus, effectively places businesses in the 1% bracket in 1993 into the 3" bracket in 2013. Some

corporation who was in the 6" bracket in 1993 now finds itself paying the top tax rate.

167



66" Annual Meeting

NYSEA Proceedings, Volume 6

Table 2: Statutory Tax Rates Established in 1993 in 2013 Dollars Using CPI Inflation Calculator

Bracket Over But not over Difference Over But not Difference
between over between
brackets brackets

1 $0 $50,000 $50,000 $0 $80,926 $80,926

2 $50,000 $75.000 $25,000 $80,926 $121,389 $40,463

3 $75,000 $100,000 $25,000 $121,389 $161,853 $40,464

4 $100,000 $335,000 $25,000 $161,853 $542,206 $380,353

5 $335,000 $10,000,000 $235,000 $542,206 $16,185,260 | $15,643,054

6 $10,000,000 | $15,000,000 $9,665,000 | $16,185,260 | $24,277,890 | $8,092,630

7 $15,000,000 | $18,333,333 $5,000,000 | $24,277,890 | $29,672,976 | $5,395,086

Top $18,333,333 | ------mmmmmmee- $3,333,333 | $29,672,976 | ------mmmmmmm-

Historically, the tax code has been updated on a more frequent basis. While the current tax brackets
were effected twenty years ago, there is no hint that Congress would be able to reach an agreement on
ng the t he
instructive information. According to Maguire, the corporate tax highest rate brackets were:

Table 3: Highest Tax Rate Brackets

revi si tax code in near future. Agai n,

Period Effective on taxable income | Years in effect
above

1959 to 1974 $25,000 15

1975 to 1978 $50,000 3

1979 to 1986 $100,000 7

1987 1987 averaged the 1986 and | ------------------
1988 brackets

1988 to 1992 $335,000 4

1993 to 2013 $10,00,00 20

The explicit calculation of years between an adjustment in the top bracket for the top rate of corporate

taxable income is my addition and not in Maguirebs

It is clear from examining the tax brackets and changes to them that as the years pass the tax code
becomes more and more anomalous in its total indifference to inflation.

Furthermore, something must be done with regard to multinational corporations. Purely domestic
corporations do not have the same opportunities for profit shifting and access to markets that
multinational corporations have. Historically, foreign-controlled domestic corporations have reported less
tax liability to the U.S. than U.S.-controlled corporations. One can only hypothesize as to the reasons for
such differences and whether transfer pricing is an explanation. The tax regime should recognize the
di st companyds operating area(s)

nction between a
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to large multinationals and so that the different revenue streams from different countries of multinational

corporations are more fairly taxed. ldeally multinational corporations would function under some

international framework for taxation agreed upon through treaties. Having each country trying to solve

the problem of taxing multinational corporations creates opportunities for corporations to manipulate

corrupt nations and also to exploit the different regimes countries adopt if they advantage the corporation.

As it stands, no major developed country has adopted e

corporations income worldwide is taxable and the company receives foreign tax credits against domestic

taxes, or a fiterrda tomrnliyaltdh e piproameér ,e awrhreed within a cour
(CBO, 2013)
I n conclusion, transparent and fair taxes are to evel

example, Dupont and Monsanto are in the same industry; however, over the 2008-2010 period Monsanto
paid 22 percent of its profits in U.S. corporate taxes while DuPont paid a rate of -3.4 percent (Mcintyre, et
al, 2011). It behooves Monsanto and economists to support fair and transparent tax policies, rather than
try to join DuPont in a race to exploit tax loopholes to mitigate its advantage. There are many other
examples of such disparity among companies in equal industries. A corporation benefits society when it
innovates in producing goods and services; however, innovation in exploiting tax loopholes is nothing

ot her than corporations and accountants collecting fre
should strive to make the tax law relatively impervious to companies exploiting loopholes. Additionally,
there are many reasons to push for an international agreement on handling multinational corporations;
while anathema to many people, it is actually a more economically sound approach; like the example of
DuPont and Monsanto, a company can then allocate resources according to economically productive
endeavors without directing resources towards tax avoidance.
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