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ABSTRACT

BEHAVIORAL DYNAMICS IN TURKISH HOUSING MARKET: THE ROLE
OF INFLATION

Ciftei, Muhsin
M.S. Department of Economics

Supervisor: Assoc. Prof. Dr. Esma Gaygisiz

August 2019, 73 pages

This study investigates the behavioral effects of money illusioned individuals on the
Turkish housing market. When individuals make a decision between buying or
renting a house, they compare the monthly burden of buying a house and the rent
payment. Although rational individuals make a decision based on real interest rates,
the money illusioned agents use real and nominal interest rates interchangeably.
Therefore, a potential inflation shock makes them think of real and nominal rates
moving together. By amplifying the magnitude of nominal rates, this shock will
seemingly increase the cost of buying housing and agents, in turn, decline the
housing demand. An empirical investigation shows that a proxy for money illusion
is largely explained by inflation itself and proves the existence of money illusioned
behaviors in the housing market. Further robustness checks and analysis for market

frictions also empower the results.

Keywords: Money Illusion, Housing Market, Behavioral Economics, Turkey.
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TURKIYE’DE KONUT PiYASASI DINAMIKLERINE DAVRANISSAL BIR
YAKLASIM: ENFLASYONUN ROLU

Ciftei, Muhsin
Yiiksek Lisans, Iktisat Boliimii

Tez Yoneticisi: Do¢. Dr. Esma Gaygisiz

Agustos 2019, 73 sayfa

Bu akademik c¢alisma, parasal illiizyona maruz kalan birey davraniglarinin Tiirk
konut piyasasi fiyatlar {izerindeki etkilerini incelemektedir. Bireyler, konut almak
veya kiralamak gibi iki seceneklerden birisine karar verdiklerinde, aylik konut
taksidi O0demesi ile kira 6demesini karsilastirirlar. Boyle bir durumda, rasyonel
bireyler reel faiz haddi, parasal illiizyona maruz kalan bireyler ise nominal faiz
haddine gore karar vermektedir. Bu nedenle, potansiyel bir enflasyon soku bu
bireyleri, reel ve nominal faiz hadlerinin beraber hareket edecegi diisiincesine sevk
ederek, konut alim maliyetini goriiniirde arttirmaktadir. Boylece, bu bireyler konut
talebini diislirmekte ve dolayisiyla goreli konut fiyatlarinin gerilemesine neden
olmaktadir. Ampirik bulgular, parasal illizyon Olciisiiniin teori ile uyumlu bir
sekilde enflasyon tarafindan 6nemli 6l¢iide agiklandigini gostermekte, saglamlik

testleri de bunlari teyit etmektedir.

Anahtar Kelimeler: Parasal illuzyon, Konut Piyasas1, Davranissal Iktisat, Tiirkiye
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CHAPTER 1

INTRODUCTION

In the aftermath of the global financial crisis in 2008, the general attitude toward the
housing market has dramatically changed. The reason is that this crisis itself mainly
originated from the housing market and the collapse of the asset bubble brought
about large-scale macroeconomic consequences. After this crisis, the main bodies
responsible for the economic policies started to emphasize that financial stability
may be as important as the macroeconomic stability due to its widespread
consequences on the real economy. For instance, after the burst of housing market
bubble in the United States, the unemployment rates jumped from 6 percent to
nearly 10 percent within a year and the economy shrank by more than 2 percent in
the last quarter of 2008. Following the global financial crisis, many academics and
economists began to question the underlying fundamentals of the housing markets,
the dynamics behind large upswings of the house prices, the connection with the

financial markets and the consequences on the real economy.

Following the contraction in the US economy, Federal Reserve Bank (FED) began
pumping money into the markets in order to boost the economy and thus the excess
liquidity drag down the corresponding market interest rates. Lower interest rates
increased the risk appetite and paved a way for the financial capital to move to the
countries that continuously give current account deficit and that are dependent on
foreign capital. Large-scale capital flows to such countries, namely emerging
markets, caused the local currencies to appreciate, made the national economies to
grow at faster rates and brought the inflation rates down since these economies were
largely import dependent. Among those countries, Turkey also benefited from the

capital flows in large amounts and its currency, Lira, began to appreciate against US
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Dollar. Then the rate of inflation declined and the market interest rates also followed
the same course which paved the way for a boom in credit markets.

Among those, perhaps housing market stood out as the most important one since it
has been seen as a pivotal market to invest in. Hence the demand for housing in the
low-interest loan environment increased and housing prices also recorded a jump
compared to the consumer price index. Figure 1.1 which clearly documents this
result reveals a significant fact. While the house price index and consumer price
index (CPI) move in lockstep until the beginning of 2012, these indexes began to
diverge from then on. Not only newly built house prices but also that of old houses
increased quite rapidly, very closely following the new house prices. Especially, the
overall increase in houses prices as of 2018 is 162%, while that of consumer prices

remained at 93%.
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Figure 1.1 House Price Indexes and CPI

During this period, low levels of inflation accompanied by capital inflows were

translated into the lower levels of nominal interest rates and strong aggregate



demand, hence propagating into the rapid increases in houses prices. Figure 1.2
demonstrates the strong negative correlation between interest rates and mortgage
sales index, further approving the fact that house prices are largely affected by

nominal interest rates.
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Figure 1.2 Housing Market Loan Rates and Sales

Against this background, there have been many studies to understand the reasons
behind house price movements with different theories and empirical methodologies.
For the Turkish housing market, the most important attempt has been to check for
the existence of the housing market bubble by correlating the macroeconomic
fundamentals with the explained component of house prices. The unexplained part
has been found not to provide sufficient evidence in favor of the housing market
bubble. For instance, the studies of Erol (2013), Karasu (2015), Coskun and
Jadevicius (2017) have employed such empirical methodologies by concluding that
house prices in Turkey are largely explained by the macroeconomic fundamentals,
giving no evidence in favor of a bubble. However, all these studies have focused on

the results of a pricing mechanism rather than investigating the true dynamics which
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pave the way for mispricing (unexplained component) in the housing market and

hence its effects on the real economy. This study aims to fill this gap.

The main motivation and contribution of this thesis are to understand the factors
behind the house price dynamics by employing a behavioral approach. Specifically,
we will attempt to concentrate on the role of inflation on the interaction between
housing and credit markets and its effects on house prices. Case and Shiller (1988)
documents that change in house prices can be predictable referring to inefficiency in
the housing market, contrary to the efficient market hypothesis. In this regard, we
will explore the source of this efficiency in the housing market by taking the
Modigliani-Cohn hypothesis as a reference. Main arguments of this hypothesis rely
on the fact that individuals are generally subject to the money illusion that they do
not make a distinction between nominal and real variables while making an
investment decision. When individuals decide whether to buy a house or to rent one,
they generally compare monthly mortgage payments with the rental costs. At this
point, the monthly interest rate of mortgage payments becomes important since it
will determine the decision of agents towards one of these alternatives. Since agents
are supposed to make the decision on real variables in general, they ought to only
consider the real rate of interest. However, as MCH suggests, these individuals are

not always as such, but they might well suffer from the money illusion.

This premise, in turn, means that instead of the real interest rate, they directly
consider the nominal rates. Considering the Fisher equation, a potential jump in
inflation (overall price level increase) will be translated into nominal interest rates
but the real rates generally tend to stay still assuming no significant changes in risk
premium. However, since these agents are subject to the money illusion and they
have some beliefs, they think of real rates moving with the nominal rates; and make
a decision based on their beliefs. As a result, the effect of this jump will make
agents reduce their housing demand since the corresponding nominal rates will

seemingly go up as well. This belief-based decision making will be translated on the
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housing market as a whole, reducing the aggregate demand for mortgage credits and

hence dragging down the house prices.

To empirically check for the existence of money illusion and whether it can be
explained with inflation as proposed by the MCH, we will derive a mispricing proxy
and correlate it with inflation and nominal interest rates data. To do that we will
decompose price-rent ratio using Case and Shiller (1988) methodology and by
elaborating further on that, we get the empirical mispricing proxy as the difference
between objective and subjective rent growths or return on housing. While for the
objective expectations we wuse historical elasticities derived from vector
autoregressions, we cannot directly employ such an econometric methodology on
the subjective part since these expectations are not observable. Therefore, we
correlate the subjective part with some empirical risk factors that are meant to catch
belief-based decisions. Lastly, the difference between those two parts will be our
empirical mispricing proxy and by regressing this proxy on inflation and smoothed
inflation we get statistically significant results. The empirical conclusions are
consistent with the behavioral finance/economics theory and our expectations that
inflation will reduce the relative housing prices. To avoid the monthly idiosyncratic
shocks, we will also use the smoothed inflation and it captures a very close
relationship, as inflation does. What is more, regression results indicate that an

important part of the mispricing is solely explained by the inflation itself.

There might be some criticisms against these empirical findings since the expected
returns on housing investments and rents cannot be directly observed but they are
rather estimated. To tackle these issues and give more clear messages, we check
whether these empirical results are robust enough to our empirical estimations. For
these robustness checks, we employ a Bayesian estimation methodology and then
we set the mispricing measure using the posterior distributions of our variables.

After getting the mispricing measure; separately regressing it on inflation and



smoothed inflation, Bayesian estimation results further confirm the existence of

money illusion.

Another special case that must be taken into account is whether market frictions can
engender a similar effect that we might have mistakenly attributed to the money
illusion. To check for it, we consider a specific case of liquidity constraints which is
sometimes called the 7ilt Effect. Under this specification, when there is no inflation
(zero inflation rate), the cost of mortgage payments does not vary over time. On the
other hand, in an inflationary environment, real mortgage payments will decline
across time since the discounted value of future cash payments goes down. Thus, to
compensate for this decline the real mortgage payments at the beginning must be
higher than the fixed mortgage payments. This situation, in turn, makes the cost
curve to be tilted to the left. For the empirical investigation, we employ a recursive
estimation procedure. Under this setting when we run the regressions, estimated
coefficient pretty much stays constant across time. However, in case of a tilt effect,
we could expect the elasticity to go down in magnitude. This finding of relatively
flat coefficient clearly refutes the existence of tilt effect. Put it differently, this
inflation illusion cannot be explained by the tilt effect, it is rather because of the
money illusion. Furthermore, the coefficient always remains negative meaning that
an increase in inflation causes the house prices to go down relatively. As a result,
we can say that the mispricing proxy is not caused by tilt effect but it rather captured

by the behavior of individuals that proves the existence of money illusion.

To sum up, all the empirical results lead to the fact, people may be subject to money
illusion the effect of which can be significant. This, in turn, can affect the whole
economy, as proposed by Keynesian economic doctrine. The main contribution of
this study is its philosophical approach as well as the empirical technicalities.
Considering the fact that empirical studies on the housing market in Turkey
generally focus on the macro and microeconomic determinants of housing prices

and seek for the existence of housing market bubble using different econometric
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methodologies, this study clearly shows its unique contribution. To the best of the
author, this is the first study that specifically investigates the effects of money
illusion on housing prices in Turkey by employing a behavioral approach.

The structure of the thesis will be as follows: The next chapter will deeply
investigate the institutional background and makes an extensive literature review on
the money illusion. Within this chapter, the stocks markets, as well as the housing
markets will be connected with the effects of money/inflation illusion. In chapter 3,
we will take a glance at the Turkish housing market. First, we will touch upon the
empirical studies conducted on the Turkish housing market and document their
general results. Then, we will describe the data and document its summary statistics
with their implications. Chapter 4 will show the theoretical derivations together with
the empirical results. This chapter also includes the robustness checks and further
analysis for market frictions. The fifth and last chapter will provide policy
implications and conclude the thesis. Regarding the regression diagnostics of both
the Classical and Bayesian estimation, several diagnostic tests together with density
plots of coefficients in Bayesian estimation for both inflation and smoothed inflation
are provided in appendix A. Furthermore, a comprehensive Turkish summary of the

thesis is available in the appendix B.



CHAPTER 2

INSTITUTIONAL BACKGROUND

2.1 Definition

Since the early 20" century, the concept of money illusion has begun to gain
importance with the studies of the prominent scholars in the field and they, being in
line with each other, put forward different definitions for this term to shed light on
the topic. For the very first time the term money illusion was used by J.M. Keynes in
the academic literature and following Keynes, Fisher (1928) extended the related
literature in his book called “The Money Illusion”. In this book, Fisher (1928)
defines this term as “the failure to perceive that the dollar, or any other unit of
money, expands or shrinks in value”. In other words, it is emphasized that the
nominal value of money can change over time and money illusion prevents
individuals to distinguish between the value of money as of today and that it had
some time in the past. On the other hand, Patinkin (1956) brings an alternative
definition that “An individual is said to be suffering from such an illusion if his
excess demand functions for commodities do not depend solely on relative prices
and wealth”. As we understand well from his argument an individual without a
money illusion does not make decisions based on absolute prices but the decisions
rather ought to be dependent on relative/real values. This statement alone put
forwards the importance of relative or real prices rather than the absolute ones since
the real or relative prices are of concern in the decision-making process. On the
other hand, during the 1970s, the concept of money illusion had been criticized
since this was the beginning of the neoclassical economics that emphasized the
importance of utility-maximizing rational agents. In this regard, a much more

ambitious definition put forward by Tobin (1972) points out that “An economic
8



theorist can, of course, commit no greater crime than to assume money illusion” and
this famous premise explicitly dictates the way an economist shall pursue in a
decision-making process. In support of money illusion, the statement by Akerlof et
al. (2000) that “In fact, I am persuadable — indeed, pretty much persuaded — that
money illusion is a fact of life.” sums up the possible definitions we have covered so
far in a brief manner and takes the money illusion as a fact rather than an
assumption or hypothesis. Against this background, the existence of money illusion
has been widely recognized in academia and has taken its place in the literature.
Following the early studies in the literature, there has been a tremendous work on
the theory to shed light on the money illusion, the factors behind it and its

implications for the aggregate economy.

2.2 Psychological Factors Behind the Economic Decision-Making Process

The economic decision-making process has a lot to do with the psychological
effects faced by individuals. Despite the fact that individuals are subject to the same
information set, they can make different decisions based on their judgment. This
fact, well documented by the studies of Tversky and Kahneman (1981), has come to
be known as the framing effect and it asserts that agents’ decisions, to a large extent,
depend on whether the choice or problem is denominated in real or nominal terms.
And this effect is a potential trigger for individuals to make alternative choices
based on the denomination of the terms. For example, when the income and the
aggregate prices all get tripled, one would have expected no change in the decision
of a rational agent. On the contrary, Tversky and Kahneman (1981) asserts that
agents are prone to the denomination of the problem and they generally prefer a less
risky decision that is denominated in nominal terms rather than a much less risky
denominated in real terms and his trait largely stems from the risk aversion. A
survey study which is quite parallel to the aforementioned effect is conducted by

Shafir et. al (1997) that deeply investigates the backgrounds of psychological effects



feeding into the money illusion. According to this study, in spite of the fact that
people are well aware of nominal and real variables they tend to think of
calculations in nominal terms. The reason is that the fundamental theory of
economics has assumed that equilibrium prices do not depend on the absolute values
but rather the relative prices. As such, in case of a price increase (inflation), rational
agents are expected not to change their behavior since the real prices matter but

these money-illusioned agents do change their behavior.

Another significant psychological effect is called anchoring. In an economy with
many other available prices for different goods, nominal mortgage prices can be
taken as an anchor, while the real mortgage prices can be derived using the available
information. However, since the money-illusioned investors are not willing to be
exposed to nominal losses, these investors make decisions based on the nominal
prices rather than the accurate information denominated in real terms. This effect is
quite close to the framing effect except for the nominal prices serving as a reference

point.

Finally, Thaler (1980) brings forth the term mental accounting which basically
states that people perceive the world differently and therefore think about the
notions of profit and loss differently as well. Based on the divergence of how they
perceive the world, they make quite different decisions using the same information
set. A good example would be the stock market for which the same information for
investment is available to everyone but based on the individual perception of the
shares, the investment decisions are likely to differ assuming no asymmetric

information in the market.

2.3 Inflation as a Key Trigger to Money Illusion

The general idea behind money illusion can be described as follows: As long as the

difference between real and nominal quantities is sufficiently small, it is generally
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convenient to use real and nominal rates interchangeably. Therefore, it is quite
possible that agents omit the rate of inflation for small values while making a
decision. That is why inflation, which causes the nominal and real prices to diverge,
is generally accepted to be one of the most significant drivers behind money
illusion. Considering the fact that long-run neutrality of quantity theory of money
rests on the absence of money illusion, it is clear how much money illusion is

crucial for the aggregate economy.

While the aforementioned psychological effects are important in the decision-
making process, they become much more interesting when combined with some
economic facts. In a zero-inflationary environment, the real cost burden of mortgage
payments stays the same over time, while in an inflationary environment the real
cost tends to move to the earlier periods of the payment scheme. In such a case, the
aggregate demand for the mortgage credits will decline due to the fact that real cost
burden has moved towards the early periods and this has come to be known as #i/¢
effect. This effect, which is considered as a form of market friction, can have a
tremendous effect on the investment decisions of individuals due to an investment
environment caused by inflation. The prominent examples that cover this effect are

Lessard and Modigliani (1975), Tucker (1974), Kearl (1979) and Follain (1982).

In the standard empirical literature of monetary and financial economics, the initial
focus for money illusion was on the stock market and investment decisions. A
general conclusion of the early studies was to correlate inflation and nominal stock
returns negatively. While this conclusion seems to be intriguing and contradictory
due to the fact that one would have expected the nominal returns to move closely
with the level of inflation, further explanation is needed. A potential explanation for
this result is justified by the money illusion. For instance, in their paper Modigliani

and Cohn (1979) states that there does exist a money illusion in the stock markets

' The studies conducted by Fama and Schwert (1977), Gultekin (1983), Lintner (1975) and Amihud
(1996) are the prominent studies to clearly exemplify the negative correlation between nominal asset
returns and inflation.
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because when calculating the financial cash flows, investors generally mistakenly
interfuse real cash flow with the nominal ones. To be more precise; when investors
calculate the equity earnings, they take into account the nominal returns instead of
real rates and also these money illusioned investors fail to realize that their capital
and liabilities depreciate in real terms. As a result, they claim that a high inflationary
environment tends to pose pressure on the stock returns. In support of the
Modigliani-Cohn hypothesis, the studies by Campbell and nVuolteenaho (2004) and
Cohen et al. (2005) directly attribute the mispricing in the dividend to capital
earning ratio with inflation using both time series and longitudinal data. It might be
quite interesting why those investors would make such a huge mistake which costs
them millions and perhaps billions of dollars. According to Cohen et al. (2005) the
so-called Fed investment Model clearly explains this fallacy, because the model
itself associates the return on stocks to the return on nominal bonds. And in practice,
generally, the sum of bond return and risk premium would imply “normal” yield.
This argument is further acknowledged by Sharper (2002) as well. Since investors
are prone to the partial overlook of inflation, this conclusion is compatible with the
New Keynesian economic approach that small frictions may generate remarkable
fluctuations in the real economy. Therefore, the potential consequences of money
illusion regardless of whether in stock or other markets are not only confined to the

markets people invest but rather they can affect the whole economy.

A contemporary study by Basak and Yan (2010) investigates the potential
influences of money illusion on financial security prices under an inflationary
environment while still maintaining the fundamental assumptions of finance. Using
investors with different degrees of money illusion, they clearly reveal that
consumption patterns of illusioned investors follow nominal price level and is
negatively correlated with prices. They further claim that although the effects of
money illusion may be relatively very limited for investors themselves, its effect on
the aggregate economy is found to be considerable. This finding is quite consistent

with the New Keynesian thinking that short-run non-neutrality of money can
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generate tremendous effects on the real economy. As have been stated before
although the stock market has taken a pivotal role regarding the illusion story, the
academic world has extended its range to other markets that could have mispricing
stemming from money illusion.

Another market where people tend to invest for long-run purposes is the housing
market (real estate market). As have been stated before since inflation is regarded to
be the main reason leading people to make decisions under money illusion, Follain
(1982) challenges the argument whether housing market demand is affected by the
real prices as economic theory suggests or is led by money illusion. He, thus,
investigates the relationship between rent and home ownership (tenure choice). In
his study, he finds out that increases in inflationary expectations reduce housing
demand and home ownership since high inflation decreases the amount that can be
bought due to the fact that in this market fixed income securities are highly
dominant as a means of payment. Although inflation can bring some return on
capital, housing demand is much more sensitive to accruing costs than to the capital
returns. Another study investigating the long run relationships between rents and
house prices is conducted by Gallin (2008). In his paper, he investigates the long run
links between rents and housing prices and how they dynamically affect each other.
Using long-run error correction models he finds that house prices and rents tend to
correct back to each other in the long run (3 years as long-run average). The
correction mechanism works through long run co-integration models showing that
both rents and house prices correct towards each other. The most important
conclusion of his paper is that house prices correct back to rents. Since the price-
rent ratio shows the relative house prices to that of rents, the author further claims
that this ratio can be used as a measure of valuation in the housing market. In the
literature of housing economics, this measure is generally used to reflect long-run
real price dynamics in the real estate market. A study conducted by Brunnermeier
and Julliard (2006) very thoroughly investigates the potential effects of money
illusion in housing markets of the US, the UK and Australia. The idea covering their

paper is as follows: When people decide to buy a house or make a constant
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mortgage payment (with a prefixed nominal interest rate), are well affected by
money illusion. This is because of the aforementioned fact that people generally
tend to think that nominal and real variables move together. Thus, in case inflation
goes down they mistakenly reflect this downturn on real interest rates as well.
Therefore, they will implicitly underrate the real costs of future mortgage payments.
Since they underestimate the real costs of these payments, the relative demand for
housing increases in case of a decline in inflation. As a consequence, they find out
that the fundamental reason behind sharp run-ups and downs in the housing market
is inflation itself. One interrelated question that one might pose is to seek potential
explanations for linkages between inflation and this illusion proxy. The authors
propose that inflation may make the aggregate economy much riskier and by
increasing the risk premium, the house prices will be suppressed. Thus, low levels
of real house prices are accompanied by high inflation and future inflation
expectations. The most important and a common finding of all these studies is that
economic agents are subject to the money illusion which breaks the concept of non-
neutrality of money, contrary to the classical economic theory. This illusion,
therefore, can lead individuals/investors to make decisions based on nominal or
absolute prices rather than the real prices. As a result, a small cost for an individual

can generate remarkable influences on the aggregate economy.
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CHAPTER 3

A GLANCE AT THE TURKISH HOUSNING MARKET

3.1 Literature on the Turkish Housing Market

In recent years, return on housing investments started to outdistance that of other
liquid financial assets and these increases in housing prices brought about
fundamental questions on the Turkish real estate market. Two most important and
outstanding questions on the Turkish housing market has been deeply investigated
to provide answers for the surge in house prices. While the first one is whether there
exists a bubble in the Turkish real estate market, the second related question is to
seek for the most relevant and determinant macro and micro sources of house prices
in Turkey. Most of the papers (for instance Erol (2013), Karasu (2015), Sari et al.
(2007), Selim (2011), Keskin (2008)) on Turkish housing market have concentrated
on these questions wusing slightly different econometric and statistical
methodologies. One of the most used statistical methodologies is first to find
appropriate macroeconomic variables that are thought to drive house prices and then
to get an estimate from these variables. After that, the difference between the
realized and estimated value is obtained and in the case that the difference between
the two shows some patterns of an anomaly then this is interpreted as a sign of a
bubble. The statistical method is to check for the existence of a unit root for the
difference and rejecting the Null hypothesis provides the support that there exists no
housing market bubble. Another approach is to directly use the time series statistical
properties of these variables by employing several different tests such as Phillips et
al. (2012) being one of the most strong ones that are robust to the existence of many
bubbles. The potential explosive behavior of the series implies the existence of the

housing market bubble.
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Against this background, Erol (2013) tries to provide an answer whether the surge in
house prices is driven by a revival in the Turkish housing market or it is rather led
by the market expectations. The motivation of this study follows from Case and
Shiller (2003) that if the change in fundamental market indicators captures
sufficiently large component of the rise in house prices, then we can expect that a
housing market balloon is not formed. For the study, the data for both Reidin and
TURKSTAT are used. According to the empirical results, fundamental
economic/demographic indicators can largely capture the change in house prices
and there is no clear evidence in favor of housing market balloon. For the empirical
part, this study employs the data for GDP, population growth, interest rates, and
corresponding housing costs (construction costs). Employing different Ordinary
Least Squares (OLS) regressions, she comes up with the conclusion that house
prices are sufficiently explained by macro fundamentals and the difference between
actual prices and estimates does not imply a clear sign of a bubble. A relevant study,
conducted by Karasu (2015), explores the existence of a bubble in Turkey using
market fundamentals parallel to the Case and Shiller (2003) that bubbles can be
basically defined as the deviation from fundamentals. For the study, he chooses
industrial production as a proxy for income, construction costs, interest rates and
housing starts as fundamental macro variables that are thought to affect house
prices. Using vector error correction models (VECM), first, he gets an estimate
implied by the fundamentals and then takes the difference between the estimate and
actual price as a proxy for the bubble. In addition to the VECM analysis, he
furthermore employs a Generalized Sup-ADF test (GSADF) developed by Phillips
et al. (2012) which is the right-tailed transformed version of Augmented Dicky
Fuller (ADF) test to check if the prices show an explosive behavior. The superiority
of this test is that it can tackle the very complex non-linear structure of the time
series in case that even there exist many bubbles, compared to the existing ones.
According to this study, although there are some signs of over-pricing in recent
years; the fundamental figures (such as price-income ratio, price-rent ratio) are not

sufficiently large to infer that there exists a housing market bubble.
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Another comprehensive paper conducted by Sari et al. (2007) deeply seeks the
dynamic effects between housing market activity and main macroeconomic
fundamentals. Using a reduced form of VAR approach with generalized variance
error decomposition technique for many macroeconomic variables (such as interest
rates, output, prices, etc.). As an empirical finding, they come up with the
conclusion that the effects of monetary shocks significantly affect housing market
contrary to the advanced economies. This is quite conflicting with the long run
neutrality of money in New Keynesian economic doctrine. The second crucial
macro variable is the output that captures the overall economic activity. On the other
hand, as opposed to the advanced economies the labor market is found to be
relatively less important in affecting the house prices, meaning that there is not a
strong mechanism between production and labor market. Since they employed a
dynamic model, there is also a feedback from the housing market to output, labor
market and prices that corroborate the idea of the fact that housing sector can be
seen as a leading economic indicator for the aggregate economy. Relatively new and
more elaborate work by Coskun and Jadevicius (2017) further checks the existence
of the bubble using both aggregate and regional housing data with a multi-strand
technique. This study includes three complementary methodologies for checking the
bubble. Firstly, with price-income ratio and price-rent ratio he investigates housing
affordability and these measures do not yield any sign of bubble between 2010 and
2014. As a second approach, he employs income, population, employment ratios,
and interest rates as explanatory variables and he comes up with a conclusion that
these variables can nearly explain 70% of the house price variations and there is not
a strong argument in favor of a bubble. Thirdly he uses a more advanced version of
Augmented Dicky Fuller (ADF) test, a right-tailed unit root test (GSADF)
developed by Phillips et al. (2012), leading him to conclude that housing market

was not in the bubble during this time period.

On the other hand, there are some approaches embracing a comparative technique

and based on the counterparties, they provide alternative explanations. For instance,
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the studies conducted by the same author Coskun (2010) and Coskun (2013)
compares the real estate market of Turkey with that of United States and concludes
that Turkish real estate markets are rather burgeoning and too small which makes
Turkey less vulnerable to housing market balloon. This conclusion derives from the

fact that financial deepening increases the vulnerabilities of the housing market.

Despite the fact that all these aforementioned studies have focused the house prices
from a macroeconomic approach, there are some studies that seek for the micro-
foundations as well. To illustrate, Selim (2011) uses a hedonic regression approach
to detect the fundamental determinants of house prices using household budget
survey data in 2004. The hedonic pricing approach takes into consideration the
quality of houses and in a sense, makes a quality-based price adjustment. In the
paper, she found out that type of house, type of building, number of rooms and size
significantly affect the house prices. These types of microeconomic approaches are
not only limited to the aggregate house prices, but there also exist some studies that
focus on regional or urban level data, too. For example, Keskin (2008) explores the
determinants of house prices in Istanbul using a hedonic regression model approach.
In her paper, she finds pretty much consistent results with the previous study. Main
determinants are found to be living area size, being in a secured site, age of the

building and average income of the household.

To summarize all these empirical studies conducted on the Turkish housing market,
we see that the main focus has been detecting the fundamental determinants of
house prices, both from macro and microeconomic perspectives, and to check for
the existence of a house price bubble employing different statistical/econometric
approaches. To the best of our knowledge, there has not been any study in the
Turkish housing market that specifically focuses on money illusion, behavioral
dynamics of the housing market and their effects on house prices. Within this
context, this is going to be the first academic study that combines the Modigliani-

Cohn Hypothesis (MCH) with the housing market. It should be noted that the aim of
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this study is not to check for the existence of housing bubble by any means, neither
does it try to incorporate the macroeconomic fundamentals as being the main
determinants of the house prices and then to yield any proxy for the bubble. The
academic contribution of this thesis is not to check whether there are balloons in the
Turkish housing market by any means, but rather to provide an answer to why
abnormal price movements occur. To accomplish this aim we take MCH hypothesis

a reference guide and fill this gap on the literature for the Turkish housing market.

3.2 Data and Statistics

In this study, monthly data that cover the periods between January 2010 and
February 2018 is used and it consists of 98 observations for each variable. In the
analysis, we employ house price index, rent price index, inflation, housing market
loan rates, long term (5-year) Turkish government bond rates, real interest rates,
nominal exchange rates, and exchange rate volatility. While the longterm
government bond rates per se are not directly used in the regression analyses, they
are used to derive empirical counterpart of excess returns on housing investment and
rent that we will correlate with some empirical risk factors (such as exchange rate
volatility) in the next chapter. Since in some parts we investigate the interaction
between inflation and the price-rent ratio, we use inflation without rent to remove
the effect of rent on inflation, in a sense to get rid of over-fitting in the analysis. It
should be noted that the base year of the series is different, therefore to make the
series visually compatible with each other, their base years have been modified. For
example, the base year of inflation data is 2003 and that of housing is 2010. Thus, to
make the data more readable we adjust the data by taking 2010 as the base year, but
the changes in price-rent ratio stay the same and it does not affect the empirical
analysis at all. Finally, housing and rent price index have been seasonally-adjusted

so that the seasonal variation shall not have any influence on the results.
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Regarding the source of data; house price index, mortgage market interest rates, and
nominal exchange rate are taken from the electronic data delivery system of Central
Bank of the Republic of Turkey (CBRT), inflation and rent price index are taken
from Turkish Statistical Institute (TURKSTAT). Long term government bond rates
and exchange rate volatility using the daily data are obtained from Bloomberg. One
of the most important variables we use is the real rate of interest rate which is

calculated as;

1+1i; .
Real Rate = —1=i —m
T

where i; is the nominal interest rate and m, is the inflation. According to
Brunnermeier and Julliard (2006), this is what actually rational agents must consider
when deciding to buy a house or rent. The major determinant of money illusion will
be the divergence between nominal and real interest rates due to inflation. This
divergence between those two variables is a potential trigger for money illusion that

individuals will be exposed to.
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Figure 3.1 House Price Index and Return on Housing Investment

To make a better understanding and an inference from the data at hand, we will
make a short tour on the return on housing investment. From the Figure 3.1 and
Table 3.1, it can be seen that there has been a considerable rise in housing prices
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compared to inflation. For instance, while the average monthly rate of inflation is
nearly 0.69% that of return on housing is 1%. Especially, the jump of return
between 2013 and 2015 is unusual in the sense that it is much higher than the
average rate of inflation. What is more, the average quarterly housing return is
around 3.5% and this information again leads us to investigate the sources of this
extraordinary return on the housing market and to give an answer whether these
movements in prices have real backgrounds or they are pulled by the behavior of
agents in the economy. Another important point that we need to touch upon is that
the nominal and real interest rates. As it has been used extensively in the literature
(for instance; Modigliani and Cohn (1979), Cohen et al. (2005), Brunnermeier and
Julliard (2006), Basak and Yan (2010)), money illusion makes people consider the
nominal interest rates instead of real rates while making a decision. Therefore; while
a real interest rate as high as 1%, on average, is also significant that agents may be
expected to take into account, its empirical validity will be checked in line with the
Modigliani-Cohn Hypothesis (MCH). This hypothesis asserts that rather than taking
the real interest rate into account no matter how high it is, agents are going to make
a decision based on the nominal interest rates. The charts provided in Figure 3.2
demonstrate a crucial aspect of the macroeconomic fundamentals in Turkey, in the
aftermath of the global financial crisis. Except for one observation point, the real
interest rates show a relatively constant pattern. However, the course of nominal
interest rates and return on housing investment have a quite fluctuating picture
which implicitly implies that house prices may be affected by the nominal interest
rates rather than the real rates. Another significant point is that the strong correlation
between exchange rate volatility and the mortgage market interest rate (nominal
rate). The left panel of Figure 3.3 clearly demonstrates that higher exchange rate
volatility leads to a higher level of the nominal interest rate. The reason for
including exchange rate volatility is that it can be a good proxy for empirical risk
factors when we include the subjective behavior of money-illusioned individuals
into the analysis. For instance, Beriiment and Giinay (2003) shows that exchange

rate volatility measured as the conditional variance of the exchange rate can have
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crucial impacts on the nominal interest rates. Thus, when making a decision whether
to buy or rent a house, the risk taken by individuals may be well proxied by
exchange rate volatility. On the other hand, the right panel of Figure 3.3 indicates
that there exists a negative relationship between nominal interest rates and return on
house prices. This quick snapshot provides us with a sign that agents may consider
the nominal rates when reaching a decision. Combining these two results together,
we come up with the conclusion that exchange rate volatility may have a significant
impact on the behavior of money-illusioned individuals and house prices. This is
because of the hypothesis asserted by Modiagliani and Cohn (1979) that it is the
nominal interest rate considered by the money-illusioned individuals while making a

decision on investment rather than the real rate.

Table 3.1

Basic Statistics of Variables Used in Analyses

Variables Mean Std. Dev. Min Max
Inflation 0.687 0.787 -1.430 3.273
Return on Housing 1.000 0.378 0.180 2.067
Mortgage Market Loan Rate 1.228 0.014 1.193 1.251
Real Interest Rate 1.003 0.005 0.978 1.014
Change in Exchange Rate 1.016 2.703 -4.777 7.727
Exchange Rate Volatility 2.419 0.266 1.578 2.943

Furthermore, the distribution of return on housing investment in Figure 3.4 also
reveals a piece of potentially significant information about the price abnormalities in
the Turkish housing market. The mean value of housing investment return is
approximately 1% and monthly returns are unevenly dispersed. While monthly
returns are mostly dispersed between 0.5% and 1.5%, there exist some outlier
observations as well. In that context, although the returns up to 1.6% show a pattern

of Normal distribution, the right tail of the histogram points to different dynamics
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that may stem from money illusion causing people to rush for buying houses. All in

all, this information from the data visualization gives some hints about the price

abnormalities in the Turkish housing market and these price anomalies make us

investigate the sources at the background.
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3.3 Unit Root Tests

In this sub section, we investigate time series statistical properties of the variables
that we use in the regressions. A well-known fact in time series that variables
including unit root lead to spurious regression necessitates checking all the variables
against the potential unit roots. However, each unit root test may imply a different
result depending on its nature. In our empirical testing, we use three widely used
unit root tests namely Augmented Dicky-Fuller (ADF) test, Phillips-Perron (KPSS)
test and Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test to get convincing results.
It should be noted that while the Null hypothesis of the first two is the existence of

Unit root, that of the latter is in favor of stationarity. Table 3.2 documents the

results.
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Figure 3.4 Distribution of Return on Housing Investment

According to the results presented in the table, all three tests do not point to the
existence of unit roots for inflation, real interest rate, return on housing and change
in the exchange rate. It should be noted that the first two tests reject the Null for the

existence of unit roots. The test values of the KPSS test are less than the critical
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values which again lead to the fact that we are not able to reject the Null for the
existence of stationarity. On the other hand, the results for the mortgage market
interest rate (nominal rates) and exchange rate volatility are somewhat different. For
mortgage market interest rate, ADF and KPSS still point to the stationarity but that
of Phillips-Perron is the opposite. For the volatility of the exchange rate, they still
mostly point to the stationarity. Consequently, all three tests mostly point to the
stationarity for the variables we use in the analysis and they reaffirm that our results

will not be led by spurious regressions.

Table 3.2
Unit Root Test Results for Variables

Interest Real Returnon Change ER

Tests Inflation Rate Rate  Housing in ER  Volatility
ADF-INT 000 0077 000 0000 _ 0053 _ 0.000
&DTI;'(TR AND 000 0090 000 0000  0.167  0.000
PP-INT 000 0230 000 0000 0037  0.000
fNP'T()T RAND 000 0314 000 0000 0124  0.000

Test-Values
KPSS-INT 0.099 0.287 0.09 0.363 0.180 0.091

g;{s;iNT) 0.027 0.060 0.06 0.250 0.115 0.035
Critical-Values (Table Values)

%’ES- (CV) 0.347 0.347 0.37 0.347 0.347 0.347

KPSS- (CV)

TR&INT 0.119 0.119 0.19 0.119 0.119 0.119
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CHAPTER 4

THEORETICAL DERIVATIONS AND ESTIMATIONS

In the existing literature, there is a significant emphasis on whether there is a
balloon in the housing market or not, as have been stated before. What typically
done is that the house prices are regressed on the macroeconomic fundamentals and
the residuals are obtained. If the residuals show an explosive pattern, it is claimed
that there is either a balloon or at least an overpricing in the market. An alternative
approach is to use time series statistical properties of the house prices index using
different versions of Augmented Dicky-Fuller test. In this chapter, our aim is to
shed light on the behavioral side of the functioning of the housing market rather
than just seeking the existence of a housing market bubble. Specifically, we will
touch upon the behavioral dynamics of agents that pave a way for mispricing in the
housing market. To be more concise and clear, we will consider both the objective
and subjective expectations of individuals and investigate the divergence between
them. This divergence between different types of expectations will constitute an
important step towards building the empirical mispricing proxy. Having got the
empirical proxy, we will be able to correlate it with different macroeconomic

fundamentals.

The main idea of the paper is as follows: A general and simple rule of calculating
the nominal interest rate is to sum the real interest rate and inflation. A potential
decline in inflation will bring the nominal interest rate down, the real interest rate
does not show a similar pattern though. From this perspective, those who plan to
rent or buy a house when comparing monthly rent and the monthly payment of a
fixed nominal interest rate mortgage are very likely to be subject to the money

illusion. Since these agents have money illusion, they implicitly assume or think that
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the real and nominal interest rates move together, therefore a potential decline in
inflation should likely to be transmitted to the decline in real rates and thus they
underestimate the costs of future mortgage payments that they will face. Because
these agents underestimate the true cost of future mortgage payments, there will be
excess demand in the housing market and house prices will be having an upward
trend. In this thesis, we decompose the price-rent ratio into different subcomponents
and using these components we will derive a mispricing proxy for the effects of
money illusion stemming from different types of expectations as explained above.
After getting the mispricing measure, we will explore the linkages between this

proxy and a few macroeconomic fundamentals.
4.1 Theoretical Derivations

4.1.1 A Primer on Present Value Calculation

In setting up the theoretical model we will closely follow the methodology of
Brunnermeier and Julliard (2006). In the optimal case, the present value of house
prices is going to be equal to the discounted cash flow of rent payments and the

salvage value of house price at the period of T. Therefore;
T—-1
Z Mepyrleyr + My Pe

=1

P =E;

where P; is the house price, E; is the expectation operator, m, is the discount factor,

L is the rent price. Readjusting the above term will yield the price-rent ratio as;

[oe)

P, 1 1
O=B| ) ———=|~—
t (1 + rt'HT) Tt

=1

where 1; is the real interest rate and we assume that at the terminal the value of
house prices at the period of T theoretically will approach to zero. Therefore, we
will just omit this ignorable salvage value of house price for simplicity. Depending

on whether agents have money illusion or not, the above statement may not be valid.
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For those who are subject to the money illusion, the above statement turns out to
take a value corresponding to the reciprocal of the nominal rates, that is, it takes a

value which is approximately equal to the long run value of interest rate reciprocal;

Po_ . 1 1
Lt t (1 + it,t+T)T it
=1

where i; is the nominal interest rate. Observe that the price-rent ratio is equal to the
interest rate reciprocal. While for the rational agents we use the real interest rate

reciprocal, for those who suffer from money illusion we use the corresponding

. 1. 1. .
nominal rate. The reason why we use - instead of —1is that the agents treat nominal
t t

interest rate as the real one. Therefore, as we understand well from the above

1 1 .
statements the terms = and — can be used to test whether there exists a money
t t

illusion or not in the housing market. Since the primary purpose is to check money
illusion, we will employ these proxies to test the existence of money. A noteworthy
point is that since house prices are mostly predictable (see Follain (1982), Case and
Shiller (1988)), we are more interested in the unpredictable component rather than
the predictable one. Specifically, we will explore what might have paved the way
for potential anomalies in housing prices. Therefore, to manage that, we will
Py
L

empirically compare their forecasting abilities for —. In this sense, in case that while
t

nominal variables have statistically explanatory power and real ones do not, we will
have a proof of money illusion as suggested by the theory. One more advantage of
using these methods is to remove the potential /ocally persistent movements in the
series. To manage that, we follow the authors by setting up a proxy for forecasting
error as given below.

0 T — [Pt+1]
t+1,t+1-1t — - Lt-1
Leyq Leyq

t+1

: —P .
where 7 stands for the horizon of forecast, E;_; [L ] shows the estimated proxy of

t+1

P, . . . :
L—t in regression analysis. Observe that for 7 = 0 forecast error will be equal to the
t

Pri1

realized value itself. In this step, we will estimate the value E;_, [ ] by using a

28

Lttyq



Vector Auto Regression for price-rent ratio. In the VAR regression, we will use the
log value of return on housing investment (7;), the growth rate of rent Al;), changes
in the bilateral exchange rate and finally log value of housing market loan rates. The
reason for using a VAR regression is quite common in the literature. For instance,
Case and Shiller (1988) documents that house prices are mostly predictable due to
the market inefficiencies, contrary to the efficient market hypothesis. And the
aforementioned variables are the most relevant ones that capture the house price
dynamics. This part essentially captures the one that would be implied by rational
behavior. In other words, having known the ex-ante information at hand, a rational

individual would choose the price-rent ratio that is exactly equal to the estimated
value of :;Z. Therefore, the difference between this estimated and realized value, we
construct the empirical forecast error. Using the optimal lag lengths determined by
the information criteria (AIC and BIC), we regress the forecast error on selected
macro fundamentals (it,rt,%,%) parallel to the hypothesis that we claimed when
deriving the forecast errors. In the charts Figure 4.1 and Figure 4.2 given below, we

see that our nominal macro variables can extract much of the information in forecast

errors, parallel to the findings of the previous studies.

The univariate regression of forecast error, 8¢11 41—, on the macro fundamentals
document that while nominal interest rates and interest rates reciprocals do have
statistically significant forecasting power for price-rent ratio, real interest rates and
it is reciprocal do not. These results are consistent with the existing academic
literature. These results can be verified by t-statistics and the regression fits.
Furthermore, the coefficient of the nominal interest rate is negative meaning that an

increase in interest rate will bring the relative housing demand down. Since the
interest rate reciprocal is defined to be log(%), its coefficient is found to be positive.

In a sense, it is quite natural to expect their signs to be opposite.
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On the other hand, the real interest rates do not have statistically significant

explanations in the regressions. These findings are essentially controversial to the

rational expectations of agents. This is because of the fact that rational agents are

expected to act according to the real prices or price ratios, not the nominal variables.

Figure 4.1 t-Values of Forecast Error on Fundamentals
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Figure 4.2 R-Squares of Forecast Error on Fundamentals
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4.2 How to Locate the Effect of Inflation on Empirical Mispricing?

Having proven the existence of money illusion and the fact that the price anomalies
are mostly explained by nominal variables, we have covered a noticeable distance.
This proof of money illusion is consistent with the existing theory and academic
literature. The next step is to find the effect of inflation on this empirical mispricing
measure. Since inflation can affect the mispricing and thus price-rent ratio
significantly, we decompose the effect of inflation on money illusion as a proxy. By
applying this procedure, we will be able to answer the question that how much of
the mispricing can be explained by the inflation itself. To do that we follow
Campbell and Shiller (1988) and Brunnermeier and Julliard (2006). Firstly, the
gross return on housing investment can be best represented as an approximate

functional value of the rent and housing return;

Py + Ly

Rh,t+1 = 2
t+1

where P and L denote the housing prices and rent respectively. After that getting the
log values and linearizing around the long run equilibrium point the statement will

turn out to be;

Rptrr = A —p)xk+p* (Pre1 — leya) — (o — 1) + Alyy
where 13, +, py and [, respectively stand for log value of gross return,R;, house

prices and rents. Furthermore, Al, is logdifferenced value of rents, p =

I—op i Pe i i
P where [ —p shows the long term simple average of L Following this,

. P .

we will restate the termL—t as a function of future rent growth, expected a future
t

return on housing and a final (terminal) value. Here we omit the constant terms

) . P . . .
while restating L—t as a function of other variables. This is because of the fact that
t

removing the constant will not only bring simplicity to our analysis but also the
constant terms will be captured by the regression constant in a sense that the

elasticities will not change anyway.
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pe—l = lim [z P lose = Tgae + 070y — br))
=1

Now we define the the excess rates of return for rents and housing investment (risk
premia) as Aly,, = Al; — 1, and r{,, = Al, — 1, where the variable 7, shows the real
interest rate, 1, is log value of gross return R, .. To prevent any notational
confusion, observe that the return on housing investment is further denoted by sub h
as 1, + while real interest rate is 7;. Elaborating the above statement a little bit we get

and taking out the transversality condition (TVC) we get:

(o)

pe=le= D (Mltye = rhese) + M [0 By — L) ]

=1
Following the above statements, we need to derive two different mispricing proxies,

depending on whether transversality condition holds or not.
4.2.1 Empirical Mispricing Proxy, 3,

For the first case, assuming that the transversality condition holds, agents suffer
from the inflation illusion for which the observed/realized value will diverge from

the true value. Therefore, if we take the objective expectations we are left with;

(o) [o¢]

pe— Il = z p" 1 E,(Al,,) — z pt Et(ri,m)

=1 =1
On the other hand, since agents have subjective expectations, we can write this
statement as given below as well because this expression is to hold for any

expectation operator.

oo [oe]

po=lo= Y P EOE) - Y o E ()

=1 =1

where E is the objective and E is subjective expectations operator.

> We should note that although there are two different measures, the second one exists in case of a
housing market balloon. Therefore, we will be contended with this one, considering the fact that
there is no housing market bubble in Turkey according to the consensus in the academic literature,
(see Erol (2013), Coskun and Judevicius (2017)
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Now we elaborate the statement further. We add and subtract XT_, p* 1E,[Al¢, ] to

the last equation and we get;

[o¢] [ee)

po=lo= D P E@ED = ) T E () + ) o (B - B
=1

=1 =1

b
where the statement represented via under brace is our mispricing measure, Y. At
this point we should note that our mispricing measure shows the deviancy due to the
expected future growth rate of the rent. Thinking retrospectively, if our subjective
and the objective expectations were similar then there would not be a mispricing, in
other words ¥ would get value of 0. Additionally, note that if we applied the same
procedure as above for the second term we would get the mispricing measure being
equal to — X2, p*! (E, — E))(r¢,,). The reason why it has a negative sign is that the
term itself has a negative sign in the above expression. Therefore, the mispricing

measure will be;
o= = p" B — EGED) = ) p7 (B - E) (Bl
=1 =1

The above mispricing measure that we have derived is something very specific to
the case of money illusion but rather it can capture every form of price deviancy
stemming from the subjective beliefs. In order to see the case of money illusion we
need to employ money illusioned individuals as stated by Modigliani and Cohn
(1979) that agents fail to distinguish between the real and nominal yields. Since
Modigliani-Cohn individuals (MCI, henceforth) mix those two variables they reflect
a potential inflation shock, let say a decrease in inflation, on real interest rates. In
this way, these agents implicitly overlook the fact that future rent growth rates, Al, +
m;, will go down as well. Therefore, their subjective belief about the future rent
growth will be under-calculated thus we get,
E[Alpyr] = Ee[Alpyr — Teio]

Or we can state them more compactly as;

Ei[Alyr] — E[Alt+‘r] = Tiqr
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This equality means that the ex-ante log rent growth rate differential will be equal to

the inflation itself.

In order to get the empirical values for 1, we first set up a Vector Auto Regression
(VAR) and calculate the objective expectation for the future rent growth rate. This is

to say that if Modigliani-Cohn individuals had different ex-ante information, they

. . . P .
would have chosen the VAR estimate of price-rent ratio, L—t . The reason for using
t

VAR regression is that the literature has a consensus that the house prices are
largely predictable and this fact is contrary to the efficient market hypothesis, (see
Case and Shiller (1988), Follain (1982)). These studies further point out that the
predictability of the house prices stems from the market inefficiencies or the lack of
information/information asymmetry. In our analysis, we also follow their approach
and employ the fundamentals that are meant to capture the house price changes. In
the VAR analysis, we include excess returns on housing investment, log price-rent
differential, excess rent growth rate, change in the bilateral exchange rate and
(smoothed) inflation. To smooth inflation, we take 3-month simple average, one
could also have used different alternatives though. The idea behind using smoothed
inflation is to check whether the conclusions are robust enough to monthly
idiosyncratic shocks. The optimal lag values for the VAR system are used

considering the AIC, BIC, HQ test statistics. Remember that;

o= = p B — EGED) = ) p7 (B - E) (Bl

Restating the first part of the term we have,

Z P E(rf) = Z P E, (rfio) + Wy
=1 =1

As have been stated above, the term at the left-hand side is obtained using the fitted
value of the VAR regression. This is to say that the objective expectation can be

constructed as if the objective value would be the one that is formed according to
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the market fundamentals. On the other hand, the way to construct Y, would be to
regress the first term on the second one and store the residuals as being equal to ;.
However, the problem is that we are not able to directly observe the value of

subjective expectations Z:o: 1pT‘1E (rf.,) .Therefore we follow the standard

literature and use the fact that this value is determined by some market risk factors
such that it can be written as a function of them. Therefore, we will write down the

sum of the discounted value of subjective expectations;

Z PT_1E (rte+‘[) = ﬁo + Blwt + €t
=1

In order to find the value of the statement 1, we set up an ordinary least squares

regression that;

(e ]

Z pT_l Et(rte+‘r) = BO + ﬁlwt + €t + l/)t

=1

where

Bo + Brw; + € = Z P E, (réyy)

=1
and w, is the empirical risk measure. At this stage, we need to find and use some
empirical proxies for the aforementioned risk factors. And then we get the empirical
counterpart of illusion proxy, ¥, as the residual series in the regression. We should
point out that finding an appropriate risk factor is tedious. Depending on the
structure and functioning of the economy, the choice of the risk factor differs. At
this point, we consider an important fact about the Turkish economy, which are the
developments in exchange rates. The exchange rate developments play a significant
role in the functioning of the economy. Especially its dependence on imports makes
the exchange rate much more important in the sense that any exchange rate shock
will be directly translated into the rate of inflation. And any change in inflation is
also going to be reflected on the market interest rates. Therefore, the exchange rate
not only determines the level of inflation and interest rates, but its volatility is also a

crucial factor. Therefore, we follow Berliment and Giinay (2003) in the sense that
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exchange rate volatility can significantly affect the market interest rates and it can

be taken as a potential empirical risk factor.
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lag(inf, 1)

Figure 4.3 Mispricing Measure and Lagged Inflation

The left panel of Figure 3.3 in Chapter 3 clearly demonstrates this relationship that
the higher exchange rate volatility, the higher is the nominal interest rate. Since
higher interest rates are associated with the lower sales as demonstrated in Figure
1.2, volatility in the exchange rate makes people stay away from housing investment
and lead them to find alternative investment opportunities.” As we see from the
above graph there is a non-ignorable correlation between inflation and the
mispricing measure. This result is quite consistent with theory since from the very

beginning we have built our hypothesis on the fact that nominal interest

> We should note that empirical studies use different risk factors. For instance, Brunnermeier and
Julliard (2006) employ investment security that has a long position on housing investment and a
short one on long term government bonds as a potential empirical risk factor. For that, they apply a
GARCH regression and get the conditional volatility of the empirical risk factors. After that they
apply the standard procedure and get the residuals as being equal to the mispricing proxy.
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rates/inflation have explanatory power in determining money illusion. Finally, we

set up an ordinary least squares (OLS) regression as;

12

l/)t = th—kat—k + u,

k=1

where t denotes time, k is the lag value of each variable and « is the corresponding
coefficient. The reason for using lag values is that it takes time for individuals to
respond to the changes in macroeconomic fundamentals. Put differently, we expect
the agents to have some backward-looking behavior and make their decisions. The
choice of 12 lags is further determined by the information criteria. To this end, we
regress mispricing measure on inflation and smoothed inflation separately. For each
regression, the regression is estimated with HAC robust standard errors. From the
estimation results provided in Table 4.1 we see that both inflation and smoothed
inflation have significant explanatory power on the mispricing of the housing
market. The second important point is that the negative signs of inflation and
smoothed inflation are theory consistent. As we pointed out at the very beginning
that as inflation declines people will expect a decline in real interest rates as well, in
a way agents think that nominal and real rates move together. Thus, an expectation
for a decline in real rates puts upward pressure on housing, causing the prices to go
up compared to the rent payments. In the regression results, what we see is the
above-stated theory consistent result. Additionally, inflation itself can explain a
considerable amount of variation of mispricing alone. The reason for including 12
lags in the regression is that agents can have a backward-looking behavior and it can
take 9 to 18 months for agents to respond to the effects of changes in
macroeconomic fundamentals. Furthermore, we should note that one also needs to
investigate the case where the transversality condition does not hold. In this case, he
would implicitly allow for the explosive cases, when there exists a housing market
balloon. Since there is a clear consensus that the Turkish housing market does not

show any pattern of the bubble, we simply skip this part.
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Table 4.1
Regression Results for Mispricing, Inflation and Smoothed Inflation

Dependent Variable: Mispricing

Inflation Smoothed Inflation
Coefficient SE Coefficient SE
Lagl —(0.53*** -0.100 -3.87%** -0.620
Lag2 —0.58*** -0.110 1.89** -0.890
Lag3 —-0.50%** -0.100 -1.12 -0.840
Lagd —0.63*** -0.100 0.290 -0.850
Lag5 —0.58*** -0.110 -0.71 -0.850
Lagb —0.63*** -0.110 2.17%** -0.790
Lag7 -0.06 -0.110 -2.20%** -0.800
Lag8 -0.06 -0.110 0.860 -0.860
Lag9 -0.08 -0.100 -0.34 -0.860
Lagl0 0.020 -0.100 0.040 -0.860
Lagll 0.040 -0.100 -0.64 -0.840
Lagl2 -0.10 -0.100 -0.75 -0.580
Constant 1.66%** -0.010 1.65%** -0.010
R? 0.73 0.75
ADJ R? 0.68 0.70

*p<0.1; **p<0.05; ***p<0.01

4.3 Liquidity Constraints

Up to now we have not considered the effect of market frictions at all. In this
section, we will focus on a very specific case of liquidity constraint that might have
paved the way for a relationship between the inflation and mis-pricing proxy, i,
from the Figure 4.4, in an environment when there is no inflation, the burden of
mortgage payments will stay still across time. However, in an inflationary
environment, real mortgage payments will decline across time since the discounted
value of future cash payments goes down. Therefore, to compensate for this decline
the mortgage payments at the beginning must be higher than the fixed mortgage
payments. This situation causes the real payments cost curve to be tilted to the left.
Put it differently, in inflationary environment nominal payments are higher than by
a factor that is roughly proportional to the interest rate reciprocal. In such a case, the
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costs of housing finance may shift towards the early periods of the mortgage
contract causing a potential decline in housing demand and prices. However, we
should note that there are opportunities that the mortgage payments can be made in
flexible amounts such that the tilt effect goes away or it will be decaying over time

compared to the case of fixed mortgage payments.

In this sense, we would set up our hypothesis such that the absolute value of the
coefficient of inflation in a regression of 1, over inflation to get smaller values. To
do that we use the first 35 observations” for estimation and then we will apply the

recursive regression procedure by adding one more observation each time to the

estimation.
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Figure 4.4 Cost Burden-Tilt Effect

* The idea behind choosing roughly 35 observations is the Central Limit Theorem (CLT). To get
more reliable t-statistics and confidence intervals, considering the degrees of freedom, we set the
minimum number of observations to 35 and for each estimation, we increment it by 1 more
observation. In that way, we will capture the time-varying property of elasticity of mispricing with
respect to inflation.
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In the initial regressions, the elasticity of one lagged inflation for mispricing proxy
is around -0.53. When we run a recursive procedure, the estimated coefficient will
remain flat across time horizon. In case of a tilt effect, we would have expected the
elasticity to go down in absolute value. However, we have a relatively flat
coefficient that falsifies the existence of tilt effect. In other words, this inflation
illusion is not caused by the tilt effect. What is more, the coefficient always remains
negative meaning that an increase in inflation always causes relative house prices to
go down. All in all, we can say that the mispricing proxy, Y, is not caused by tilt
effect but it is rather captured by the behavior of individuals that once again proves

the existence of money illusion.

4.4 Robustness Checks - A Bayesian Approach

In this section, we will investigate whether the estimation results are robust enough
since the expected return on housing and growth of rent are not observable but they

are rather estimated. Our aim is to factor out the posterior distribution of VAR
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regression. For this estimation, the choice of the prior is important. Since we do not
have a piece of strong prior information, we employ a flat/diffuse prior which is also
sometimes called non-informative prior. For such a prior, the probability of a draw

is the same or flat such that for each draw result being obtained is equally likely.
The functional form is f(8) = ﬁ where a and b are the lower and upper bounds.

Under such a prior, the posterior distribution can be factored out as the product of
inverse Wishart distribution and multivariate Normal distribution. Therefore, under

this set up we have the posterior of VAR be as follows;
B~NBI®XX)™T)
n1~ Wishart((ni)_1 n—k)
where B, X and X respectively show the coefficients, independent regressors and

variance-covariance matrix of the error terms. Furthermore, n shows the sample size

and k stands for the number of estimated coefficients (parameters).
4.5 The Wishart and Inverse Wishart Distributions

The Wishart distribution can be considered as a special case of the gamma
distribution. Since Chi-square distribution y? is the sum of standard normal
distributions, the Wishart distribution in a sense generalizes this to a multivariate
case. Therefore, this distribution simply stands for the “sum of squares and cross
products of m draws from multivariate normal distribution.” To make it more clear,
lets consider a bivariate positive definite matrix such that C ~ (4, B)T and suppose
that C ~ N (0, Z) where

L= [ 0-2[% 2 pajzo-g

P04 0p 9g:

and

W= lZA% Y A;B;]
YA;B; YB} |
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Then the data that we have Cy, C,, ..., C,,, will constitute the W. Having got the
Wishart Distribution, we can state Inverse Wishart Distribution (IWD) such that in
general ¢ follows Wishart Distribution (WD) if ® = £~! has IWD.

The Bayesian procedure goes as follows: Firstly from the inverse Wishart
distribution we draw I with parameters n-k and nZ~'then conditioning on these
draws we will draw the coefficients for the VAR regression such that § ~ N(,
T ® (X'’X)71) where the dotted variables show the posterior values. Having
obtained the coefficients and variance-covariance matrix for the error terms now we
will construct the corresponding values for excess return on housing investment and
excess rent growth rate. Using these two we will set up the mispricing measure, ;.
Finally, we will set up a Bayesian linear regression for this mispricing measure on
the macro fundamentals such as inflation and smoothed inflation to see if they prove
the existence of money illusion. For the estimations, we have the same number of
observations as OLS regressions but for the Bayesian approach, we repeat this
procedure 10000 times. In other words, we take 10000 draws from Inverse Wishart
Distribution and burn first 10% of draws to remove the potential effects of initial
draws. The Table 4.2 and Table 4.3 given below summarize the estimation results.
In summary, since the expected rent and housing investment growth were not
observable but rather estimated, the main argument behind using Bayesian
regression was to check if the results are robust enough to the estimations. In this
sense, these results once again prove the existence of money illusion in the housing
market. All in all, both the results of the classical estimation and that of Bayesian
one together provide us with the further evidence in favor of money illusion in the
Turkish housing market that house price dynamics are significantly affected by the
behavior of those who are subject to the money illusion, parallel to the Modigliani-
Cohn hypothesis. The effect of the money illusion on the economy as a whole is
also important since the entire housing market is affected by those Modigliani-Cohn
individuals. The Bayesian estimation results are consistent with that of classical

estimation. Again the coefficients of inflation and smoothed inflation are mostly
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negative meaning that an increase in inflation makes people decide whether to buy a
house or not.

Table 4.2

Estimated Coefficients and Different Standard Errors

Mean St. Dev Naive SE = Time-series SE
Intercept 1.660%** 0.004 0.000 0.000
Lagl -0.533%** 0.124 0.001 0.001
Lag?2 -0.566%** 0.130 0.001 0.001
Lag3 -0.504%** 0.128 0.001 0.001
Lag4 -0.628%** 0.129 0.001 0.001
Lag5 -0.581%** 0.135 0.001 0.001
Lag6 -0.629%** 0.135 0.001 0.001
Lag7 -0.064 0.130 0.001 0.001
Lag8 -0.061 0.134 0.001 0.001
Lag9 -0.084 0.126 0.001 0.001
Lagl0 0.021 0.126 0.001 0.001
Lagll 0.041 0.125 0.001 0.001
Lagl2 -0.098 0.127 0.001 0.001

Table 4.3

Different Quantiles for Bayesian Regression

1st an 3rd 4th 5th
Quantile Quantile Quantile Quantile Quantile
Intercept 1.650 1.650 1.660 1.660 1.663
Lagl -0.772 -0.617 -0.533 -0.450 -0.285
Lag?2 -0.834 -0.665 -0.577 -0.490 -0.320
Lag3 -0.753 -0.590 -0.505 -0.417 -0.254
Lag4 -0.883 -0.711 -0.628 -0.542 -0.373
Lag5 -0.847 -0.672 -0.579 -0.491 -0.315
Lag6 -0.894 -0.718 -0.627 -0.539 -0.362
Lag7 -0.321 -0.150 -0.062 0.023 0.187
Lag8 -0.317 -0.150 -0.061 0.028 0.206
Lag9 -0.332 -0.167 -0.083 0.000 0.162
LaglO -0.225 -0.063 0.020 0.105 0.271
Lagll -0.203 -0.043 0.040 0.124 0.289
Lagl2 -0.349 -0.183 -0.097 -0.012 0.144
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What is more, the estimated coefficients for different quantiles further prove that the
effect of inflation on house prices is negative in a robust way since in each quantile
the estimated coefficients do not change their signs. Density plots of estimated
coefficients, provided in Appendix A, further prove that inflation causes a

downward pressure on house prices.
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CHAPTER 5

CONCLUDING REMARKS AND DISCUSSION

This study investigates the effects of widely known phenomena, money illusion,
that has been introduced to the literature by J.M. Keynes in early 20" century. In
the standard theory of economics, individuals are assumed to be fully rational
meaning that they always choose the best alternative that brings the most utility
among all others. Since those so-called rational individuals are self utility
maximizing, they only care about the choices that bring a utility increase in real
terms. However, there are some alternative approaches advocating that agents may
not be necessarily as such. This field of economics (Behavioral Economics)
generally touches upon the behavioral side of human interactions and their
economic implications. Accordingly, in this thesis we challenge this phenomenon of
rational agents mostly resting our thesis on the Modigliani-Cohn hypothesis. We
mainly investigate the impact of behavioral dynamics of individuals on the Turkish
housing market. This effect is expected to imply tremendous effects considering the
fact that Keynesian theory assumes that short-run non-neutrality of money can bring
significant effects on the aggregate economy. Main arguments of this thesis rest
upon the Modigliani-Cohn hypothesis which states that individuals are subject to
money illusion and they may not behave as the mainstream economic theory
suggests. When individuals decide to buy a house or to rent, they compare monthly
mortgage payments with rents. At this point, the monthly interest rate of mortgage
payments becomes important since it will determine the decision of agents towards
one of these alternatives. Since agents are generally accepted to be rational they
should only consider the real interest rate. However, as MCH suggests these
individuals are not always as such, but they are subject to the money illusion. This,

in turn, implies that instead of the real interest rate, they directly consider the
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nominal ones. Therefore, a potential jump in inflation will be fed into nominal rates
but the real rates do not move accordingly. However, since these economic agents
are subject to the money illusion and they have some beliefs they think of real rates
moving with the nominal rates. And they make a decision based on their beliefs
rather than real rates. As a result, the effect of this jump will make agents decline

the housing demand since the corresponding nominal rates will go up as well.

To empirically calculate the existence of money illusion and whether this illusion
can be explained with inflation, we derive a mispricing proxy and correlate it with
inflation and nominal interest rates data. To do that, we will decompose price-rent
ratio using Campbell and Shiller (1988) methodology and by elaborating further on
that, we get the empirical mispricing proxy as the difference between objective and
subjective expectations of rent growths or return on housing. Although for the
objective expectations we use VAR regressions, we cannot employ an econometric
approach on the subjective part since these expectations are not observable.
Therefore, we correlate the subjective part with some empirical risk factors. Lastly,
the difference between those two parts will be our empirical mispricing proxy and
regressing this proxy on inflation, smoothed inflation and nominal interest rates will
yield statistically significant results. The results are consistent with the theory and
our expectations that an increase in inflation will decrease the housing demand. The
results of nominal interest rates further confirm these results meaning that agents do
decide on nominal interest rates rather than real ones. Furthermore, regression
results indicate that nearly 75% variation in mispricing is explained by the inflation
itself. This finding leads to the fact that as opposed to the classical economic theory
that suggests the rational behaviors of individuals, people may be subject to money
illusion. This, in turn, can affect the whole economy, as proposed by Keynesian

economic doctrine.

What is more, since the expected returns on housing investments and rents are not

directly observed but rather estimated one might challenge these findings.
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Therefore, we need to check whether these empirical results are robust enough to
our estimations. To do that we employ a Bayesian methodology and we set the
mispricing measure using the posterior distributions of our variables. Having got the
mispricing measure, we regress it on inflation and smoothed inflation and the
Bayesian estimation results further validate the existence of money illusion. Another
case that one must consider is whether market frictions could bring such an effect
that we have mistakenly attributed to the money illusion. In case when there is no
inflation, the cost burden of mortgage payments will be the same across time.
However, in an inflationary environment, real mortgage payments will decline
across time since the discounted value of future cash payments goes down.
Therefore, to compensate for this decline the real mortgage payments at the
beginning must be higher than the fixed mortgage payments. This situation causes
the payments cost curve to be tilted to the left. To empirically check the existence of
such an effect we employ a recursive estimation methodology. When we run a
recursive procedure, the estimated coefficient will remain flat across time horizon.
In case of a tilt effect, we would have expected the elasticity to go down in absolute
value. However, we have a relatively flat coefficient that falsifies the existence of
tilt effect. In other words, this inflation illusion is not caused by the tilt effect but
rather by money illusion. What is more, the coefficient always remains negative
meaning that an increase in inflation always causes relative house prices to go
down. All in all, we can say that the mispricing proxy is not caused by tilt effect but
it rather captured by the behavior of individuals that proves the existence of money

illusion.

To sum up, contrary to the common beliefs, individuals are subject to the money
illusion that brings a crucial effect on the aggregate economy, considering the short-
run non-neutrality of money. From this perspective, this study, to the best of the
author, is the first one that concentrates on the money illusion and housing market in
Turkey. Empirical findings are quite compatible with the theory and existing

academic literature.
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APPENDICES

A. SOME REGRESSION DIAGNOSTICS

A.1. Classical Regression Estimation Diagnostics

A.1.1 Inflation as a Regressor in the Classical Estimation

Date: 06/19M19 Time: 10:05
Sample: 2010M01 2018M02
Included observations: 82

Correlogram of Residuals Squared

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[ [ 1 0.029 0.029 0.0712 0.790
g g 2 -0.083 -0.084 0.6670 0.716
L ! ! 3 -0.042 -0.037 08213 0.844
[ ! ! 4 -0.027 -0.032 0.8869 0.926
[ g 5 0.092 0.087 1.6361 0.897
[ g 6 -0.053 -0.066 1.8893 0.930
[ ! ! 7 -0.046 -0.030 2.0835 0.955
[ ! ! 8 -0.024 -0.027 21387 0.976
[ ! ! 9 -0.012 -0.015 21525 0.989
g ! ! 10 0.028 0.010 2.2270 0.994
O L 11 0170 0.177 5.0383 0.929
1 ! ! 12 -0.034 -0.044 51542 0.953
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 1.043248 Prob. F(12,70) 0.4207
0Obs*R-squared 12.59195 Prob. Chi-Square(12) 0.3994
Scaled explained SS 9.148881 Prob. Chi-Square(12) 0.6902
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Correlogram of Residuals

Date: 06/19/19 Time: 10:33
Sample: 2010M01 2018M02
Included observations: 77

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob*

wh wb wb
N 20 0OWO~NDOEWN =

0.084
-0.113
0.000
-0.046
-0.040
0.005
-0.014
0.035
0.128
0.023
0.063
0.057

0.084
-0.121
0.022
-0.063
-0.027
-0.002
-0.023
0.038
0.116
0.009
0.092
0.049

0.5651
1.6018
1.6018
17774
1.9106
1.9129
1.9309
2.0372
3.4998
3.5467
3.9148
42195

0.452
0.449
0.659
0.777
0.861
0.928
0.964
0.980
0.941
0.965
0.972
0979

*Probabilities may not be valid for this equation specification.
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Series: Residuals
Sample 2011M02 2017M11
Observations 82

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

-1.85e-17
-0.000192

-0.007689

0.008293

0.003007
0.180552
3.382915

0.946485
0.6229792

Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 12 lags

F-statistic
Obs*R-squared

0.223622 Prob. F(12,58)
3.670315 Prob. Chi-Square(12)

0.9965
0.9887
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Value df Probability

t-statistic 0.628242 69 0.5319
F-statistic 0.394688 (1,69) 0.5319
Likelihood ratio 0473417 1 0.4914
F-test summary:

Sum of Sq. df Mean Squares
Test SSR 4 48E-06 1 4 48E-06
Restricted SSR 0.000788 70 1.13E-05
Unrestricted SSR 0.000784 69 1.14E-05
LR test summary:

Value

Restricted LogL 362.1654
Unrestricted LogL 362.4021

A.1.2 Smoothed Inflation as a Regressor in the Classical Estimation

Correlogram of Residuals Squared

Date: 06/19/19 Time: 10:32
Sample: 2010M01 2018M02
Included observations: 77

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.014 -0.014 0.0163 0.898
-0.050 -0.050 0.2190 0.896
-0.175 -0.177 27370 0434
0.009 0.000 27444 0.601
0.004 -0.014 27458 0.739
0.024 -0.007 27942 0.834
-0.066 -0.067 3.1721 0.869
-0.077 -0.084 3.6931 0.884
-0.066 -0.078 4.0858 0.906
-0.036 -0.076 4.2028 0.938
0.362 0.341 16.299 0.130
-0.070 -0.100 16.752 0.159
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Correlogram of Residuals

Date: 06/19/19 Time: 09:28
Sample: 2010M01 2018M02
Included observations: 82

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*

I E1 1 g 1 -0.034 -0.034 0.0984 0754

g g 2 -0.100 -0.101 0.9604 0.619

) L 3 0.013 0.006 0.9761 0.807

L p L 4 0.066 0.058 1.3653 0.850

IEFI [ 5 0.131 0.140 29038 0.715

[ 1 g 6 -0.138 -0.119 4.6293 0592

[ [ 7 0.022 0.039 46752 0.700

I [ 8 0.014 -0.017 46946 0.790

g g 9 -0.049 -0.057 49244 0.841

g g 10 -0.072 -0.084 54270 0.861

[ [ 11 -0.038 -0.022 55658 0.901

L Lo 12 0.005 -0.035 55685 0.936

*Probabilities may not be valid for this equation specification.

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 1.224005 Prob. F(12,64) 0.2868
Obs*R-squared 14.37297 Prob. Chi-Square(12) 0.2775
Scaled explained SS 12.81762 Prob. Chi-Square(12) 0.3824
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00

. mmilll
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Series: Residuals
Sample 2011M07 2017M11
Observations 77

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

4.20e-16
0.000267
0.012801
-0.009174
0.004247
0.388873
3.581739

3.026453
0.2201983
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 12 l1ags

F-statistic 0.467277 Prob. F(12,52) 0.9248
Obs*R-squared 7.494953 Prob. Chi-Square(12) 0.8232
Value df Probability
t-statistic 0.847289 63 0.4000
F-statistic 0.717899 (1,63) 0.4000
Likelihood ratio 0.872471 1 0.3503
F-test summary:
Sum of Sq. df Mean Squares
Test SSR 1.54E-05 1 1.54E-05
Restricted SSR 0.001371 64 2.14E-05
Unrestricted SSR 0.001356 63 2.15E-05
LR test summary:
Value
Restricted LogL 311.7781
Unrestricted LogL 312.2143

A.2 Bayesian Estimation Density Plots of Estimated Coefficients

A.2.1 Inflation as a Regressor in Bayesian Estimation
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B. TURKISH SUMMARY/TURKCE OZET

2008'deki kiiresel finansal krizin ardindan, konut piyasasina yonelik genel bakis
carpict bir sekilde degismeye basladi. Bunun nedeni, bu krizin temelde konut
piyasasindan kaynaklanmasi ve varlik balonunun ¢okiisiiniin biiyilk o6lgekli
makroekonomik sonuglar dogurmasidir. Kiiresel finans krizinden sonra, ekonomi
politikalarindan sorumlu ana kurum ve kuruluslar, reel ekonomideki yaygin
sonuglarindan dolay1 finansal istikrarin en az makroekonomik istikrar kadar énemli
olabilecegini vurgulamaya basladi. Ornegin, ABD'de konut piyasasindaki varlik
balonunun patlamasindan sonra igsizlik oranlar1 bir yilda ylizde 6'dan yiizde 10'a
yiikselmis, milli gelirde 2008'in son c¢eyreginde yilizde 2'den fazla daralma
gerceklesmisti. Kiiresel finans krizinin ardindan bir¢ok akademisyen ve iktisatci,
konut piyasalarmin altinda yatan temelleri, konut fiyatlarindaki biiylik artislarin
arkasindaki dinamikleri, finansal piyasalar ile arasindaki baglantiy1 ve reel ekonomi

tizerindeki sonuglar1 daha derin bir sekilde sorgulamaya basladi.

ABD ekonomisindeki daralmanin ardindan ABD Federal Merkez Bankasi (FED)
ekonomiyi canlandirmak icin piyasalara yiiksek oranda para enjeksiyonu yapmaya
baslad1 ve boylece asirt likidite, piyasa faiz oranlarinin asagi inmesine neden oldu.
Diistik faiz oranlari risk istahin1 artirmig ve sicak paranin siirekli cari agik veren ve
ekonomisi yabanci sermayeye bagimli olan iilkelere akmasina sebep olmustur.
Gelismekte olan piyasalar gibi iilkelere gelen yiiksek orandaki sermaye akimlari,
yerel para birimlerinin deger kazanmasina neden olmus, ulusal ekonomilerin daha
hizl1 bir bliytime performansi géstermesini saglamis ve bu ekonomiler biiyiik oranda
ithalata bagimli oldugu i¢in enflasyon oranlarini da diistirmiistiir. Diger gelismekte
olan piyasa ekonomileri gibi Tiirkiye de, biiyiik miktarlardaki sermaye akimlarindan
yararlandi ve Tiirk Lirasi, ABD Dolar1 karsisinda deger kazanmaya basladi.
Ardindan, enflasyon orani diisiis kaydetmis ve piyasa faizleri de aym sekilde kredi

piyasalarindaki biiylimenin Oniinii agmigtir.
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Konut piyasasi, uzun vadeli bir yatirim yapmak icin ¢ok onemli bir alan olarak
goriildigli icin, bunlar arasinda, belki de en Onemlisi olarak gbze carpmaktadir.
Dolayisiyla, diisiik faizli kredi ortaminda konut talebinin artmasi ve konut
fiyatlarinin da tiiketici fiyatlarina kiyasla bir sigrama kaydetmesi bu sonucu agikca
belgeleyen onemli bir gercegi ortaya koymaktadir. Konut fiyat endeksi ve tiiketici
fiyat endeksi (TUFE) 2012 yilinin baslarina kadar beraber hareket ederken, bu
endeksler 2012 yilindan itibaren ciddi bir sekilde ayrismaya basladi. Ornegin,
sadece yeni inga edilen ev fiyatlar1 degil, ayn1 zamanda eski evlerin fiyatlar1 da yeni
ev fiyatlarin1 ¢ok yakindan takip ederek oldukg¢a hizli bir artis kaydetmistir.
Ozellikle, 2018 yil itibariyle konut fiyatlarindaki genel artis %162 iken tiiketici
fiyatlarindaki artis %93 olarak gerceklesmistir. Bu donemde, yiiksek orandaki
sermaye girislerine bagl olarak diisiik seyreden enflasyon, nominal faiz oranlarinin
da diislik kalmasin1 saglamis ve toplam talebin de canli goriiniimiinii korumasini
saglamis ve dolayisiyla konut fiyatlarindaki hizli artiglara neden olmustur. Sekil 1.2,
konut fiyatlarinin nominal faiz oranlarindan biiyiik Ol¢lide etkilendigini
dogrulayarak, faiz oranlar1 ve ipotek satis endeksi arasindaki giiglii negatif iligkiyi

gostermektedir.

Bu cergevede, konut fiyatlarindaki 6nemli hareketlerin arkasindaki nedenleri farkli
teoriler ve ampirik metodolojilerle anlamak i¢in bir¢ok ¢aligma yapilmistir. Tiirkiye
konut piyasasi i¢in yapilan caligmalar genel olarak, makroekonomik degiskenleri
konut fiyatlarinin agiklanan bileseni ile iliskilendirerek konut piyasasinda potansiyel
bir varlik balonunun var olup olmadigmi anlamaya calismistir. Ampirik
(Caligmalarin ortak sonucu olarak konut fiyat dinamiklerinde agiklanamayan kismin,
konut piyasasinda potansiyel bir varlik balonu lehine yeterli kanit saglamadigi
olmustur. Ornegin, Erol (2013), Karasu (2015), Coskun ve Judevicius (2017)
Tiirkiye'deki konut fiyatlarinin makroekonomik temeller tarafindan biiylik dlciide
aciklandigimmi soylemektedir. Bununla birlikte, s6z konusu c¢alismalar, konut

piyasasinda yanlis fiyatlamaya (agiklanamayan bilesen) neden olan gercek
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dinamikleri ve dolayisiyla reel ekonomi iizerindeki etkilerini aragtirmak yerine, bir
fiyatlandirma mekanizmasinin sonuglarina odaklanmistir. Bu ¢ergevede, bu

akademik caligma bu boslugu doldurmay1 amaglamaktadir.

Bu tezin ana motivasyonu ve katkisi, davranigsal bir yaklagim perspektifi ile konut
fiyat dinamiklerini ve bunun arkasindaki faktorleri anlamak ve yeterli bir kanit
sunmaktir. Ozellikle, enflasyonun konut ve kredi piyasalari arasindaki etkilesim
tizerindeki roliine ve bunun konut fiyatlarina olan etkileri {izerinde yogunlagmstir.
Case ve Shiller (1988) ev fiyatlarindaki degisimin, etkin piyasa hipotezinin aksine,
konut piyasasindaki verimsizlige bagli olarak tahmin edilebilir olabilecegi One
stirmiistiir. Bu baglamda, Modigliani Cohn hipotezini referans alarak konut
piyasasinda bu verimsizligin kaynagini arastirilmistir. Bu hipotezin ana argiimanlari,
bireylerin genellikle bir yatirim karari verirken nominal ve gercek degiskenler
arasinda bir ayrim yapmadiklar1 i¢in parasal yanilsamaya maruz kaldiklarimi
soylemektedir. Ornegin, bireyler ev satin almak veya kiralamak igin karar
verdiginde, genellikle aylik 6demeler ile kira bedellerini karsilastirirlar. Bu noktada,
konut 6demelerinin aylik faiz orani, aracilarin bu alternatiflerden hangisine yonelik
kararim1 belirleyecegi icin daha da dnem kazanmaktadir. Iktisadi ajanlarin genel
olarak gercek degiskenlere bakarak karar vermeleri gerektiginden, yalnizca reel faiz
oranini goz Oniinde bulundurmalar1 gerekir. Ancak, bu hipotezin 6ngdrdiigl gibi,
bireyler her zaman bodyle davranmayabilir ve parasal yanilsamaya maruz

kalabilirler.

Bu onciil, bireylerin reel faiz orani yerine, dogrudan nominal oranlarmi dikkate
aldiklarmi soylemektedir. Fisher denklemi goz oniine alindiginda, enflasyondaki
potansiyel bir sicrama (genel fiyat diizeyindeki artis) nominal faiz oranlarina da
yanstyacak, ancak reel faizler genellikle risk priminde Onemli bir degisiklik
olmadig1 varsayimiyla daha az hareket etme egilimindedir. Bununla birlikte, bu
ajanlar parasal yanilsamaya maruz kaldigindan ve bazi kisisel beklentilere sahip

olduklarindan, nominal oranlara bakarak hareket etme egilimine sahip olurlar ve
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boylece beklentilerine paralel bir karar verirler. Sonug olarak, bu hareketin etkisi,
aracilarin konut taleplerini azaltmasina neden olacak ¢iinkii nominal faiz oranlari
goriiniirde artig kaydetmistir. Beklenti temelli karar verme mekanizmasi, konut
piyasasina bir biitiin olarak yansiyarak, ipotekli konut kredisi talebini azaltacak ve

dolayisiyla konut fiyatlarin1 asag1 ¢cekecektir.

Para yanilsamasinin varligint ve MCH hipotezine paralel olarak bunun enflasyonla
aciklanip agiklanamayacagini deneysel olarak kontrol etmek i¢in, yanls fiyatlamaya
tekabiil eden bir 6l¢ii tiiretilip ve bu 6l¢ii birimi enflasyon ile nominal faiz oranlar
verileriyle iliskilendirilmistir. Bunu yapmak i¢in fiyat-kira orant Case ve Shiller
(1988) metodolojisi kullanilarak farkli kisimlara ayristirilmis ve bunun {izerinde
daha fazla ¢alisilarak, nesnel ve 6znel kira biiyiimeleri veya konut getirisi arasindaki
fark olarak ampirik yanlis fiyatlama 6l¢ii birimi elde edilmistir. Objektif beklentiler
icin, vektdr oto regresyonlarindan tiiretilen tarihsel esneklikler kullanilirken,
stibjektif beklentiler gozlemlenemediginden 6znel bir ekonometrik metodolojiyi
dogrudan kullanilmamistir. Dolayisiyla siibjektif kismi, beklentiye dayali kararlari
almasi gereken bazi deneysel risk faktorleriyle iliskilendirilmistir. Son olarak, bu iki
kisim arasindaki fark olan deneysel yanlis fiyatlama oOlgiisii ile enflasyon ve
diizeltilmis enflasyon arasinda istatistiksel olarak anlamli sonuglar elde edilmistir.
Ampirik sonuglar davranigsal finans/ekonomi teorisi ve beklentilerimiz ile
uyumludur. Tahminlerde, enflasyondaki artis goreli konut fiyatlarin1 6nemli ¢lgiide
diisiirmektedir. Aylhk 06zgiil soklardan kac¢inmak i¢in, ii¢ aylik ortalama
diizlestirilmis enflasyon da kullanilmig ve yine ¢ok yakin bir iliski bulunmustur.
Dahasi, regresyon sonuglari, yanlis degerlendirmenin onemli bir bdliimiiniin

yalnizca enflasyonun kendisi tarafindan agiklandigini géstermektedir.

Bu deneysel bulgulara karsi bazi elestiriler olabilir, ¢linkii konut yatirimlar1 ve
kiralardan beklenen getiri dogrudan gozlenebilir degildir, sadece tahmin
edilmektedir. Bu sorunlarin tistesinden gelmek ve daha net mesajlar vermek i¢in, bu

deneysel sonuclarin deneysel tahminlerimiz i¢in yeterince saglam olup olmadigi
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kontrol edilmistir. Saglamlik kontrolleri i¢in, Bayes¢i tahmin yontemi kullanilmis
ve daha sonra degiskenlerimizin ardil dagilimlar1 kullanilarak yanlis 6l¢ii birimi elde
edilmistir. Bunu degisken elde edildikten sonra; enflasyona ve diizelmis enflasyona,
ayrt ayrt regresyona tabi tutulmus, Bayes¢i tahmin sonuglarina gore para

yanilsamasinin varligi bir kez daha da dogrulanmaistir.

Dikkate alinmasi gereken bir baska 6zel durum, piyasa friksiyonlarinin yanlighkla
para yanilsama atfedilebilecegimiz benzer bir etkiye yol a¢ip acamayacagidir. Bunu
kontrol etmek i¢in, Tilt Effect adi verilen 6zel bir likidite kisidi durumunu ele
alinmistir. Buna gore, enflasyonun olmadigi bir ortamda (sifir enflasyon orani),
ipotekli konut Odemelerinin maliyeti zaman iginde degismez. Ote yandan,
enflasyonlu bir ortamda, gelecekteki nakit 6demelerin reel degeri diigmektedir. Bu
nedenle, bu diisiisii telafi etmek i¢in baslangigta gergek ipotek ddemelerinin sabit
ipotek 6ddemelerinden daha yiiksek olmasi gerekir. Bu durum, maliyet egrisinin sola
dogru egilmesine neden olur. Ampirik arastirma i¢in 6zyinelemeli bir tahmin izlegi
uygulanmigtir. Regresyon sonuglarina gore bu durum altinda, tahmini katsay1 zaman
icinde nispeten sabit kalmaktadir. Ancak, piyasa friksiyonunun oldugu bir ortamda,
esnekligin zaman iginde biiyiik oranda diigmesi beklenmektedir. Nispeten diiz
katsayil1 bu bulgu, tilt etkisinin varligini agikca reddetmektedir. Bagka bir deyisle,
bu enflasyon yanilsamasi, tilt etkisiyle aciklanamaz, bunun nedeni parasal
yanilsamadir. Ayrica, katsaymnin her zaman negatif kalmasi, enflasyondaki artigin
konut fiyatlariin gorece diismesine neden oldugu anlamina gelmektedir. Sonug
olarak, yanlis fiyatlandirma Olgiisiiniin tilt etkisinden kaynaklanmadigini, para
yanilsamasinin varligint ispatlayan bireylerin davranislarindan kaynaklandigini

sOyleyebiliriz.

Ozetlemek gerekirse, tiim ampirik sonuglar, insanlarin parasal yanilsamaya maruz
kalabilecegini ortaya koymaktadir. Bu da, Keynesyen ekonomik doktrin tarafindan
Onerildigi gibi biitiin ekonomiyi etkileyebilir. Bu ¢alismanin ana katkisi, deneysel

tekniklerin yani sira felsefi yaklagimidir. Tiirkiye'de konut piyasasi lizerine yapilan
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ampirik calismalarin genel olarak konut fiyatlarinin makro ve mikroekonomik
belirleyicileri iizerine yogunlastig1 ve farkli ekonometrik metodolojileri kullanarak
konut piyasasi balonunun varligini aradig1 goz oniine alindiginda, bu ¢alisma agikca
kendine 0zgli katkisini gostermektedir. Ayrica, bunun parasal yanilsamanin
Tiirkiye'de konut fiyatlarina etkilerini davranigsal bir yaklasim kullanarak ozel

olarak inceleyen ilk ¢aligma oldugu degerlendirilmektedir

Kurumsal Cerceve ve Tarihce

Para yanilsama kavrami, 20. ylizyilin baslarindan itibaren alandaki 6nde gelen bilim
adamlarinin ¢aligmalarinin katkisi ile 6nem kazanmaya baglamistir. Bu alandaki
kisiler genel manada birbirleriyle ayni ¢izgide olmasina ragmen, bu terim i¢in farkl
tamimlar kullanmaya basladilar. Bu terimi (Parasal Illiizyon) ilk defa, J.M. Keynes
tarafindan akademik yazina kazandirildi bunu miiteakiben Fisher (1928), "The
Money Illusion" adli kitab1 yazdi. Fisher (1928), bu kitapta, bu terimi “dolarin veya
herhangi bir para biriminin degerinde azalma veya artma durumunun
algilanamamas1” seklinde tanimlar. Bagka bir deyisle, paranin nominal degerinin
zaman icinde degisebilecegi ve para yanilsamasinin, bireylerin paranin buglinkii
degeri ve bugline indirgenmis gelecekteki paranin degeri arasinda ayrim
yapmalarmi  engelledigi  vurgulanmaktadir. Ote yandan, Patinkin (1956)
alternatifinin bir tanim getirerek “Bir {riiniin talep fonksiyonlarimin yalnizca
goreceli fiyatlara ve servete bagli olmamasi durumunda, bu bireyin bdyle bir
yanilsamadan muzdarip oldugu sdylenir” demistir. Genel manada bu tartigmalardan
iyi anladigimiz gibi, parasal yanilsamaya maruz kalmayan bir birey mutlak fiyatlara
dayali kararlar vermez. Diger bir deyisle, verilecek kararlarin goreceli/gergek
degerlere bagli olmas1 gerekir. Tek basina bu beyan, ger¢ek ya da goreli fiyatlarin
karar alma siirecinde, mutlak fiyatlardan ziyade nispi ya da gercek fiyatlarin

onemini ortaya koyar.
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Ote yandan, 1970'lerde para yanilsamasi kavrami, fayda-maksimize edici rasyonel
ajanlarin 6dnemini vurgulayan neo-klasik ekonominin baslangict oldugu i¢in siddetli
bir sekilde elestirilmisti. Bu baglamda, Tobin (1972) tarafindan 6ne siiriilen ¢ok
daha iddial1 bir tanim, “Bir ekonomik teorisyenin, parasal yanilsama dayal1 bir karar
verme siirecini kabul etmekten daha biiyiik bir su¢ islemeyecegini” isaret ediyor ve
bu iinlii onciil, bir ekonomistin karar verme siirecinde izleyecegi yolu agik¢a
belirliyor. Parasal yanilsamanin varligin1 desteklemek icin Akerlof ve ark. (2000),
“Aslinda, parasal yanilsamasinin bir yasam gercegi” oldugunu, simdiye kadar ele
aldigimiz olas1 tanimlar1 kisaca Ozetler ve para yanilsamasini bir varsayim veya
hipotez yerine hayatin bir ger¢egi oldugunu ortaya koymaktadir. Bu gercevede,
parasal yanilsamanin varlig1 akademilerde yaygin olarak kabul gérmiis ve yazindaki
yerini de almistir. Literatiirdeki ilk calismalarin ardindan, parasal yanilsaya, bunun
arkasindaki faktorlere ve toplam ekonomi iizerindeki etkilerine 151k tutacak teori

lizerine muazzam bir ¢aligma olmustur.

Ekonomik Karar Verme Stirecinin Arkasindaki Psikolojik Faktorler

Ekonomik karar alma siirecinin, bireylerin karsilagtigi psikolojik etkilerle ilgisi
vardir. Bireylerin ayni bilgi setine tabi olmasina ragmen, kararlarima dayanarak
farkli kararlar alabilirler. Tversky ve Kahneman (1981) 'in ¢aligmalar: ile iyi bir
sekilde belgelenen bu gercek, Tilt etkisi olarak bilinir ve aracilarin kararlarinin
biiyiik dl¢lide se¢imin biiyilik 6l¢iide degiskenlerin ger¢ek veya nominal olarak ifade
edilip edilmemesine bagli oldugunu belirtir. Ve bu etki, bireylerin terimlerin
adlarina dayali alternatif se¢imler yapmalar1 icin potansiyel bir tetikleyicidir.
Ornegin, gelir ve toplam fiyatlar {ice katlandiginda, rasyonel bir aracinin kararinda
herhangi bir degisiklik olmasi beklenmezdi. Tam tersine, Tversky ve Kahneman
(1981), ajanlarin problemin ciddiyetine egilimli oldugunu ve genellikle gercek
anlamda ¢ok daha az riskli olmaktan ziyade nominal olarak ifade edilen daha az
riskli bir karar tercih ettiklerini ileri siirmektedir. Yukarida belirtilen etkiye olduk¢a

paralel olan bir anket calismasi Shafir ve ark. (1997) parasal yanilsamay1 besleyen
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psikolojik etkilerin ge¢misini derinlemesine arastiran bir ¢aligmadir. Bu ¢alismaya
gore, insanlarin nominal ve gercek degiskenleri iyi bilmelerine ragmen,
hesaplamalar1 nominal olarak diisiinmeye meyillidirler. Bunun nedeni, temel iktisat
teorisinin, denge fiyatlarinin mutlak degerlere degil, nispi fiyatlara bagli oldugunu
varsaydigidir. Bu nedenle, bir fiyat artis1 (enflasyon) durumunda, rasyonel ajanlarin
davraniglarin1 degistirmemeleri beklenirken, ancak bu yanilsamaya tabi olan ajanlar
davraniglarini degistirir.

Bir diger 6nemli psikolojik etki ise anchoring olarak adlandirilir. Farkli mallar i¢in
pek cok uygun fiyati olan bir ekonomide, nominal ipotek fiyatlari, ¢apa olarak
alinabilirken, gercek ipotek fiyatlari, mevcut bilgiler kullanilarak elde edilebilir.
Bununla birlikte, para ile beslenen yatirimcilar nominal zararlara maruz kalmaya
istekli olmadiklar1 i¢in, bu yatirnmcilar, reel olarak belirtilen dogru bilgilerden
ziyade, nominal fiyatlara dayali kararlar alirlar. Bu etki, referans noktasi olarak
sunulan nominal fiyatlar disinda, Tilt efektine olduk¢a yakindir. Son olarak, Thaler
(1980), temel olarak insanlarin diinyay1 farkli algiladiklarini ve bu nedenle de kar ve
zarar kavramlarin1 farkli sekilde disiindiiklerini ifade eden mental muhasebe
terimini ortaya koymaktadir. Diinyay1 nasil algiladiklarinin farkliligina dayanarak,
insanlar ayn bilgi kiimesini kullanmasina ragmen oldukc¢a farkli kararlar verirler.
Iyi bir drnek, yatirim igin ayni bilginin herkese acik oldugu ancak hisse senetlerinin
bireysel algiya bagli oldugu bir ortamda, yatirim kararlarinin piyasada asimetrik

bilgi olmadig1 varsayimiyla farklilik géstermesi muhtemeldir.

Para Yanilsamasinin Tetikleyicisi Olarak Enflasyon

Para yanilsamasimin ardindaki genel fikir su sekilde tanimlanabilir: Gergek ve
nominal miktarlar arasindaki fark yeterince kiigiik oldugu siirece, gercek ve nominal
oranlar1 birbiriyle degistirerek kullanmak genellikle uygundur. Bu nedenle,
aracilarin karar alirken kiigiik degerler i¢in enflasyon oranini ihmal etmeleri oldukca
muhtemeldir. Bu nedenle, nominal ve reel fiyatlarin birbirinden ayrilmasina neden

olan enflasyonun genellikle para yanilsamasinin arkasindaki en Onemli itici
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giiclerden biri oldugu kabul edilmektedir. Para miktar teorisinin uzun vadeli
tarafsizliginin para yanilsamasinin yokluguna dayandigr gercegi gdz Oniine
alindiginda, toplam ekonomi i¢in ne kadar para yanilmasmin ¢ok énemli oldugu

aciktir.

Yukarida belirtilen psikolojik etkiler, karar alma siirecinde dnemli olmakla birlikte,
baz1 ekonomik gergeklerle birlestirildiginde ¢ok daha ilging hale gelir. Sifir
enflasyonlu bir ortamda, ipotek ddemelerinin gercek maliyet yiikii zaman i¢inde
ayni kalirken, enflasyonist bir ortamda gercek maliyet 6deme planinin Onceki
donemlerine ge¢gme egilimindedir. Boyle bir durumda, ipotek kredileri i¢in toplam
talep, reel maliyet ylikiiniin erken donemlere dogru hareket etmesi nedeni ile (Tilt
effect) nedeniyle diisecektir. Bir piyasa siirtinmesi bigimi olarak kabul edilen bu
etkinin enflasyonun neden oldugu bir yatirim ortami nedeniyle bireylerin yatirim
kararlar1 {izerinde biiyiik bir etkisi olabilir. Bu etkiyi gosteren onemli Ornekler
Lessard ve Modigliani (1975), Tucker (1974), Kearl (1979) ve Follain (1982)

tarafindan acik bir sekilde akademik yazinda dile getirilmistir.

Parasal ve finansal ekonominin standart yazininda parasal yanilsama i¢in ilk odak
noktasi borsa ve yatirnm kararlari olmustur. Yapilan ilk caligmalarin genel bir
sonucu olarak, enflasyonun nominal hisse senedi getirilerini olumsuz yo6nde
etkiledigi sonucuna varilmistir. Ortak bir sonu¢ olarak, nominal getiriler ve
enflasyon arasindaki negatif korelasyon insa edilmistir. Bu sonug, nominal getirinin
enflasyon diizeyiyle yakin bir sekilde hareket etmesini bekleyecegi i¢in ilging ve
celigkili goriinmekle birlikte, daha fazla agiklama yapilmasimi gerekmektedir. Bu
sonuc icin olast bir aciklama para yamlsama ile ortaya konmustur. Ornegin,
Modigliani ve Cohn (1979) makalelerinde, borsalarda parasal yanilsam durumunun
mevcut oldugunu belirtmektedir. Ciinkii finansal nakit akislar1 hesaplanirken,
yatirimcilar genellikle gercek nakit akisini nominal olanlarla karistirirlar. Daha
specifik olmak gerekirse; yatirimcilar 6z kaynak kazanglarmi hesaplarken, reel

oranlar yerine nominal getiri degerlerini dikkate alirlar ve ayni zamanda bu
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yanilsamaya ugrayan yatirnmcilar sermaye ve borglarimin reel olarak deger
kaybettiginin farkina varamazlar. Sonug¢ olarak, yiiksek enflasyonlu bir ortamin
borsa getirileri lizerinde baski olusturma egiliminde oldugunu sonucu ortaya
cikmaktadir. Modigliani Cohn hipotezini desteklemek icin Campbell ve
Vuolteenaho (2004) ve Cohen ve ark. (2005), hem zaman serilerini hem de
boylamsal verileri kullanarak, temettii oranindaki yanlis kazang¢ oranini enflasyonla

dogrudan iligkilendirmistir.

Bu yatirimcilarin neden milyonlarca, belki de milyarlarca dolara mal olan bu kadar
bliylik bir hata yapmalar ilging olabilir. Cohen ve ark. (2005) Fed yatirim
Modelinin bu yanlishgr agikca ortaya koydugunu belirtmekte, ¢iinkii modelin
kendisi hisse senedi getirisini nominal tahvil getirisi ile iliskilendirmektedir. Ve
pratikte, genellikle, tahvil getirisi ve risk primi toplami "normal" getiri anlamina
gelir. Bu argliman ayrica Sharper (2002) tarafindan da kabul edilmektedir.
Yatirimcilar, enflasyonun kismi bakis agisina yatkin olduklarindan, bu sonug, kiiciik
stirtiinmelerin reel ekonomide kayda deger dalgalanmalar yaratabilecegi goriisiinii
savunan Yeni Keynesyen ekonomik yaklagimla uyumludur. Bu nedenle, hisse
senetlerinde veya diger piyasalarda sadece yatirim yapan pazarlarla sinirli degil, tim
ekonomiyi etkileyebilecektir. Basak ve Yan (2010) tarafindan yapilan ¢agdas bir
aragtirma, parasal yanilsamanin oldugu bir ortamda enflasyonun finansal menkul
kiymet fiyatlar1 iizerindeki potansiyel etkilerini arastirirken, temel finans
varsayimlarint siirdiiriir. Farkli derecelerde para illiizyonuna sahip yatirimcilari
kullanarak, illiizyonlu yatirimcilarin tiiketim modellerinin nominal fiyat seviyesini
takip ettigini ve fiyatlar ile negatif korelasyon icinde oldugunu agik¢a ortaya
koymaktadirlar. Ayrica, parasal yanilsamanin etkilerinin yatirimcilar i¢in nispeten
cok smirli olmasina ragmen, toplam ekonomi iizerindeki etkisinin énemli oldugunu
iddia etmektedirler. Bu bulgu, Yeni Keynesyen iktisat yaklagimimin Paranin kisa
vadeli tarafsiz olmama durumunun reel ekonomi iizerinde muazzam etkiler
yaratabilecegi diisiincesiyle oldukga tutarlidir. Daha 6nce de belirtildigi gibi, borsa,

parasal illiizyon hikayesinde 6nemli bir rol iistlense de akademik diinya yelpazesini
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parasal illizyondan kaynaklanan yanlis fiyatlamalarin oldugu bagka yerlere dogru

genisletmistir.

Insanlarin uzun vadede yatirim yapma egiliminde oldugu bir diger pazar ise konut
piyasasidir (emlak piyasasi). Daha 6nce de belirtildigi gibi, enflasyonun, insanlarin
parasal yanilsama altinda karar vermelerine yOnlendiren asil sebep olarak kabul
edilmesinden dolay1, Follain (1982), konut piyasasi talebinin, ekonomik teorinin 6ne
stirdiigii ya da para yanilsamasi tarafindan yonlendirilen gercek fiyatlardan etkilenip
etkilenmedigi sorusunu irdelemekte, rant ve ev sahipligi arasindaki iliskiyi
arastirmaktadir. Calismasinda, enflasyonist beklentilerdeki artisin konut talebini
azalttigini, yiiksek enflasyonun ise bu piyasada sabit getirili menkul kiymetlerin
O0deme araci olarak olduk¢a baskin olmasindan dolay1 satin alinabilecek tutari
azalttigin1 tespit etmistir. Enflasyonun sermaye {izerinde bir miktar getiri
saglayabilmesine ragmen, konut talebi, sermaye tahakkuklarindan ziyade maliyet

tahakkukunda ¢ok daha hassastir.

Kiralar ve konut fiyatlar1 arasindaki uzun vadeli iligkileri arastiran bir bagka caligma
Gallin (2008) tarafindan yapilmigtir. Makalesinde, kiralar ve konut fiyatlari
arasindaki uzun vadeli baglantilar1 ve birbirlerini dinamik olarak nasil etkilediklerini
aragtirmaktadir. Uzun donem hata diizeltme modellerini kullanarak, ev fiyatlarinin
ve kiralarinin uzun vadede (uzun vadede ortalama olarak 3 yil) birbirlerine diizelme
egiliminde oldugunu ortaya koymaktadir. Diizeltme mekanizmasi hem kiralarin hem
de konut fiyatlarinin birbirine gore dogru oldugunu gosteren uzun doénemli ortak
entegrasyon modelleri kanali ile ¢aligmaktadir. Makalesinin en 6nemli sonucu, ev
fiyatlarinin kiralara yakinsadigidir. Yazar bu oranin konut piyasasinda bir degerleme
Olgiisli olarak kullanilabilecegini iddia eder. Konut ekonomisi yazininda bu 6l¢ii
genellikle uzun vadeli reel fiyat dinamiklerini yansitmak i¢in kullanilir.

Brunnermeier ve Julliard (2006) tarafindan yapilan bir arastirma, parasal
yamlsamanin ABD, Ingiltere ve Avustralya'min konut pazarlarindaki potansiyel

etkilerini ¢ok 1iyi ortaya koymaktadir. Makalelerini kapsayan fikir soyle
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ozetlenebilir: Insanlar bir ev satin almaya veya sabit bir ipotek ddemesi yapmaya
karar verdiginde (Onceden belirlenmis bir nominal faiz oraniyla), parasal
yanilsamaya maruz kalabilirler. Bunun nedeni, insanlarin genel olarak nominal ve
gercek degiskenlerin birlikte hareket ettigini diisiinme egiliminde olmalaridir.
Dolayisiyla, enflasyonun diismesi durumunda, bu diisiisii yanlislikla reel faiz
oranlarindaki diisiise de atfetmektedirler. Bu nedenle, gelecekteki ipotek
Odemelerinin gercek maliyetlerini dolayli olarak diisiik tahmin edeceklerdir. Bu
O0demelerin ger¢cek maliyetlerini hafife aldiklarindan, enflasyondaki diislis

durumunda konut piyasasindaki talep gorece artmaktadir.

Sonug olarak, konut piyasasindaki keskin artiglarin ve diisiislerin ardindaki temel
nedenin enflasyonun kendisi oldugunu ortaya koymaktadirlar. Bununla iligkili bir
soru, enflasyon ile bu yanilsama Olciisii arasindaki baglantilar i¢in potansiyel
aciklamalar aramaktir. Yazarlar enflasyonun toplam ekonomiyi daha riskli hale
getirebilecegini ve risk primini artirarak konut fiyatlarinin bastirilacagini one
stiriiyorlar. Boylece, diisiik reel konut fiyatlaria yliksek enflasyon ve gelecekteki
enflasyon beklentileri eslik etmektedir. Tiim bu g¢alismalarin en 6nemli ve ortak
bulgusu, ekonomik ajanlarin klasik ekonomik teorinin aksine paranin tarafsizligi
kavramim kiran para yanilsamasina maruz kalmasidir. Bu nedenle bu yanilsama,
bireylerin ve yatirimcilarin gergek fiyatlardan ziyade nominal veya mutlak fiyatlara
dayali kararlar vermelerine yol acabilir. Sonug¢ olarak, bireysel Ol¢ekte gozlenen

ufak maliyetler, toplam ekonomi {izerinde kayda deger etkiler yaratabilir.
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