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Economic crisis and consumption: an almost ideal demand system estimation for
Turkey with time-varying parameters
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ABSTRACT
This paper proposes an alternative approach for analyzing the impacts of economic crises on
consumption demand patterns in the absence of household consumption or price data. To do
so, an Almost Ideal Demand System (AIDS) which incorporates time dummies corresponding to
the periods of economic crises is estimated by using Turkish household final consumption data
derived from national accounts. All findings are plausible and coherent with the theoretical
framework and show that the crises significantly affect consumption demand patterns in Turkey.
The study also reveals tax cuts of 2009 were designed on the basis of economic efficiency,
although they were shown to be regressive by Albayrak ([2011. “Finansal Krizde Uygulanan Vergi
Politikalarının Gelir Dağilimi Etkileri: 2004-2009.” Ankara Üniversitesi SBF Dergisi 66 (2): 001–034).
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1. Introduction

Turkey experienced two heavy economic crises between
2000 and 2015. The first one started in 2001 – see
Akyüz and Boratav (2003), and the following one took
place between 2008 and 2009. The economic crisis of
2001 was the worst in Turkey’s economic history and
caused the national income to decrease more than 9
percent as stated in Akyüz and Boratav (2003). The
global economic crisis of 2008–2009 affected Turkey by
causing a 5 percent decrease in GDP as mentioned in
Soylu (2009) whereas unemployment reached to 18
percent for 15–49 age group according to TURKSTAT
(2017d).2 As reported by WorldBank (2017a), the percen-
tage of the poor living under $1.9 per day constituted 1
percent of the total population by increasing 50 percent
during the 2008–2009 economic crisis. In line with the
rising poverty levels, benefits in cash and in kind increased
56 percent and 65 percent respectively, in the aftermath
of 2001 economic crisis whereas the average rate of
increase has been 20 percent for 2003–2017 period
based on TURKSTAT (2017a). As to 2008–2009 economic
crisis, the number of households reimbursed benefits in
cash and in kind increased 30 percent and 80 percent
compared to 2007, again based on the TURKSTAT (2017a).

Although this study does not attempt to provide a
comprehensive analysis of social and psychological con-
sequences of the economic crises affecting consumers
(mainly due to lack of household demographic data
which can be incorporated to the analysis presented
here), it is worthwhile to acknowledge them to under-
stand severity of the economic crises experienced by
the Turkish consumers. For instance, according to TURK-
STAT (2017b), divorce rate increased 14 percent in 2009
compared to the previous year by hitting a record. A
paper by Aytaç and Rankin (2009) investigated the
impact of 2001 economic crisis on family relations and
showed that the 2001 economic crisis was significantly
responsible for marital problems and dissolved family
ties by mobilizing female and child labour mostly in
informal sector as addressed in Yazici (2012) – for a dis-
cussion on 2008–2009 economic crisis, see Aytaç,
Rankin, and İbikoğlu (2015). The impact of the economic
crises can be observed individual level as well; a study by
Ünal-Karagüven (2009) discussed psychological impact
of economic crises for Turkey and revealed that preva-
lence of anxiety and anger significantly rose during an
economic crisis. Life satisfaction surveys conducted by
TURKSTAT (2017c) also reported a remarkable decline

© 2019 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

CONTACT Fethiye Burcu Türkmen-Ceylan f.turkmen@uea.ac.uk
1The author of this paper thanks to Dr Lucio Esposito (UEA DEV) and Prof Bereket Kebede (UEA DEV) and Dr Alessandro De Matteis (UEA DEV) and two unknown
referees for their valuable comments to improve this work. All mistakes are all my own.

2TURKSTAT is the abbreviation of Turkish Statistical Institute, the government agency which is responsible of producing official statistics on Turkey.

DEVELOPMENT STUDIES RESEARCH
2019, VOL. 6, NO. 1, 13–29
https://doi.org/10.1080/21665095.2019.1566012

http://crossmark.crossref.org/dialog/?doi=10.1080/21665095.2019.1566012&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:f.turkmen@uea.ac.uk
http://www.tandfonline.com


in general level of happiness for individuals during the
economic crises.

Given its significant impact, previous studies on crises
of Turkish economy did not attempt to quantify the
economic impacts of crisis for households – see
Cömert and Colak (2014), Kaytaz and Gul (2014), Kaya
Bahçe and Memiş (2013), Görkey Kesimli and Gokhan
Gunay (2011), Türel (2010), Okumus and Karamustafa
(2005). In this frame, this paper documents the impact
of crises for the first time, in terms of consumption
demand by using Almost Ideal Demand System (AIDS),
a method introduced by the seminal work of Deaton
and Muellbauer (1980).

To estimate an AIDS model, it is required to know the
budget shares devoted to each commodity group as the
dependent variable of the model. Natural logarithm of
price and total expenditure is also required as the
right-hand side (independent) variables. Although there
is household budget survey (HBSs) on consumption
expenditure3 in Turkey, these datasets lack the price
data, instead providing total consumption of household
per product without giving any information on quantities
consumed. Otherwise, price per product could be found
by dividing total consumption into quantity consumed.

Moreover, excluding HBS of 2003, other HBSs4 do not
publicly provide the spatial information or month in
which households were surveyed which are requisites
to achieve variance in prices.5 Consequently, building
up a pseudo panel data and achieving price variation
by using spatial information or month in which house-
holds are surveyed is currently unattainable. These
difficulties of achieving price variation in HBS were
already addressed by Ardic, Erus, and Soydan (2010)
and their study could merely use HBS of 2003, in order
to estimate an AIDS model for Turkey.

Given the absence of variation in price data, this
research is bound to use domestic final consumption
expenditure data derived from the national accounts
for which a price index is also accompanying. Data fre-
quency is quarterly, and it starts from the first quarter
of 1998 and ends with the first quarter of 2016, so
there are 73 observations in sum. There are 10 different
commodity categories which can be summarized as
food, clothing, housing, durables, health, transport,
culture, education, tourism, and miscellaneous goods.

The demand estimation in Turkey was initiated in the
1980s by Kaytaz (1988), however the estimation results of
the following works were based on regional primary data

collection as in Hanta and Yurdakul (1995) and the esti-
mation output were far from providing evidence at the
national level. With the official publication of the first
comprehensive household budget survey data by TURK-
STAT in 1987, the early national level demand estimation
results were obtained by Akkaya (1987). However, these
pioneering studies could not be reinforced by further
research since the next household budget survey data
were published by TURKSTAT only in 1994. Due to the
lack of adequate data for carrying out detailed analyses,
almost all the research mainly tried to reveal food
demand structure in Turkey. These studies aimed to
map the demand of households for the meat and dairy
products in response to price changes as presented in
Koç and Tan (2001). Following these earlier works,
recent demand system estimations are still mainly on
household food consumption in Turkey like Şengül
(2004), Akbay, Boz, and Chern (2007a), Armagan and
Akbay (2008), Özçelik and Şahinli (2009) and Şahinli and
Fidan (2012), Bilgic and Yen (2013). Prior to work of
Ardic, Erus, Soydan (2010), AIDS was implemented on
Turkish household consumption data by Koc and Alpay
(2000) by generating a built-up price index derived from
spatial cost information. This is a method to achieve vari-
ation in prices in the absence of price data as rec-
ommended in Deaton (1988). Recently Aktuna-Gunes,
Gardes, and Starzec (2014) also estimated another AIDS
model for Turkey considering the informal economy, by
using HBS data with author built-up price index. Apart
from these three studies, there is no demand system esti-
mation with the current dataset that reveals long-run elas-
ticity figures, so the paper fills an important gap in the
literature.

The contribution of this research can be outlined as
follows: This study uses real prices rather than any artifi-
cially built-up price index. Time-series data derived from
national accounts is used to derive elasticities rather than
based on single-year observation with possible survey
bias. Different than previous studies, it derives and ana-
lyses cross-price elasticities for crises. In this regard, this
study is the first of its kind by measuring the impact of
the economic crises on consumption patterns with the
most possible disaggregated commodity classification.
Besides, Clements and Chen (1996) found strong simi-
larities in consumption demand patterns at the inter-
national level applying the same commodity
classification used in this study. Hence, results from this
study may be relevant beyond Turkey.

3TURKSTAT regularly publishes household consumption expenditure surveys since 2002.
4There are 15 available HBSs which start with 2002 and the most recent one is for 2016.
5The absence of spatial data can be confirmed by checking the data guide of 2014 HBS on TURKSTAT’s web page. Please see: http://www.tuik.gov.tr/MicroVeri/
HBA2014/english/data-guide/index.html
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2. Neoliberalization and Finance of the
household budget

Most consumption demand analyses apply main-
stream economic methods (including studies referred
above) but neglect the political economy of consump-
tion. When discussing consumption, Bourdieu (2011)
addresses social, cultural and economic dimensions
of consumption, and acknowledges that it is even-
tually constrained by income which is the main tool
for financing the consumer’s budget. To recall, this
paper discusses budget (i.e. income) elasticities in
the next sections, therefore, it becomes necessary to
review consumption and income relationship from a
political economy perspective. In this regard, this
study follows a similar framework provided by Pietry-
kowski (2007) which elaborates a political economic
analysis of consumption by examining the links
between income and consumption.

A relatively straightforward presentation of the con-
sumption and income links regarding Turkish economy
is not so different than some major Latin American econ-
omies underwent: Turkish economy, similar to Brazil,
Argentina, and Mexico, transformed into a market
economy (Bahçe and Köse 2017 prefers to call it neoliber-
alization, so does this study) as of 1990, as Epstein (2005)
expressed. The neoliberalization was accelerated
through trade openness and integration to the global
markets which also came with a wider access to the
financial markets – for financial expansion in Turkey
see Orhangazi (2014). A spillover effect of the financial

expansion at household level was observed through a
steady increase in consumer loans, including the use of
credit cards. In other words, a different means of
financing consumer budget had emerged with the neo-
liberal transformation.

Nonetheless, trade openness brought about concerns
for competitiveness and wages have not increased (for
wage suppression in Turkey see Akcay (2018)) as
rapid as the consumer loans have. Diagram below
shows the evolution of consumer loans for the 1998–
2014 period.

In the Figure, straight line represents seasonally
adjusted consumer loans, the short-dashed line shows
the trend (i.e. how rapidly the expansion takes place)
and long-dashed line captures periodicity of the consu-
mer loans. As seen in Figure 1, the consumer loan expan-
sion started around 2004 and gained pace following the
2009 economic crisis. It is also seen that the credit expan-
sion started to show irregular fluctuations with the econ-
omic crisis. It is particularly important to state the spikes
observed in cycle line support that depreciation of the
household income experienced during the 2009
economic crisis was compensated by increasing the con-
sumer loans. This policy helped to stabilize macroeco-
nomic policy rapidly by preventing a stronger decrease
in aggregate demand. Financial institutions also ben-
efitted from this by selling credit to more number of
households but led the household debt to surge, for
more details see Karacimen (2014). Overall, economic
slowdown of 2009 economic crisis was overcome by sti-
mulating household consumption demand. In this

Figure 1. Evolution of consumer loans for 1998–2014 Term. Source: Data from Central Bank of Republic of Turkey, latest access online: April
2018.
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regard, temporary tax cuts were also implemented to
sustain household consumption. Impact of the tax
policy change is evaluated in detail in the fourth
section of this paper.

A remarkable implication of the credit expansion has
been that consumption inequality decreased less than
the income inequality over 2002–2016 period: a study
by Tamkoç and Torul (2018) reveals that wage inequality
lowered for this period and income inequality improved
with the help of minimum wage regulations and
increased social protection spending. In this respect,
Turkey has become an exceptional case by reporting a
higher consumption inequality than the income inequal-
ity compared to Canada, Germany, Italy, Mexico, Russia,
Spain, Sweden, the UK and the US. Although Tamkoç
and Torul (2018) do not discuss the role of access to
financial markets by households, a possible reason for
the higher consumption inequality is the exclusive
nature of the financial services: low-income groups are
likely to benefit less from consumer loan expansion
due to bearing higher default risk. Figure 2 shows the
evolution of budget shares devoted to the household
expenditure for major consumption groups per income
quintile, for 2002–2016 period. It is prepared by using
household budget surveys but, includes country-level
figure for each consumption group, derived from
national income statistics to facilitate comparison.

Figure 2 shows that consumers started to devote a
smaller share of their budget to necessities which are
food and clothing. Although housing is theoretically a
necessity, it shows a decrease in its budget share only
after 2008. A possible explanation is the rapid urbaniz-
ation period recently observed in Turkey. According to
WorldBank (2017a) between 2000 and 2015 the urban
population increased from 65 to 75 percent of the total
population. Following that, the percentage of house-
holds live in rented houses has increased with the
effect of urbanization and it led to an increase in rents.
Ceritoglu (2017) showed through HBS data that home
ownership decreased by 6 percent between 2003 and
2014 despite the rise in income per capita: currently,
the home ownership rate is around 60 percent in
Turkey as stated in TURKSTAT (2013). A possible reason
of decline in the budget share of housing for all quantiles
after 2008 can be explained by increasing availability of
new apartments in urban areas. In order to increase
the affordability of buying a house, the government
directly intervened in the housing market via Housing
Development Administration (HDA), which built more
than 500 thousand dwellings for low-income groups –
see Sarıoglu-Erdogdu (2014) between 2003 and 2011.
Additionally, a mortgage system which offers a lower
interest rate for housing loans was introduced in

2007 for the first time in Turkey – see Sarıoglu-Erdogdu
(2014).

Increasing budget shares of tourism (i.e. restaurants
and hotels) and transport are also related to the urbaniz-
ation. Accordingly, urbanization comes with rising
women employment, which is one of the main reasons
behind the decrease in poverty as explained in Greulich,
Dasre, and Inan (2016). Declining household size and
rising female labour led food away from home (FAFH)
becoming prevalent as stated by Akbay, Tiryaki, and
Gul (2007b).

Lastly, Figure 2 forms evidence on changing consump-
tion demand patterns at household level. In addition to
the tourism, transport and culture consumptions (e.g.
computer ownership, etc.) have shown remarkable
increase particularly for higher quintiles. TURKSTAT
(2016c) states that in 2006, household computer owner-
ship rate was 20 percent of the population, and the car
ownership rate was 29 percent. In 2016, these figures
increased to 51 percent and 44 percent, respectively.

The 2002–2016 period witnessed a transformation of
consumption culture as a projection of urbanization
and neoliberalization. As reported by Ozuduru, Varol,
and Yalciner Ercoskun (2014) total number of shopping
malls in Turkey was around 50 but as of 2013 this
number increased to 368 as stated in Erkip and
Ozuduru (2015). The booming of shopping malls corre-
sponded to a period when exchange rates were relatively
stable. Thanks to these, consumers have more constant
access to imported goods, luxury brands, etc. The empiri-
cal model presented in the fourth section of this paper
presents a more detailed analysis of luxuries and
necessities.

3. Data and method

3.1. Data

The paper uses household consumption data derived
from national accounts. This is split into 10 commodity
categories. These categories and descriptive statistics
are presented in Table 1. The dataset can be freely
obtained from the Central Bank of Republic of Turkey
(CBRT) via electronic data delivery system or from the
TURKSTAT. The consumption data can be found either
in nominal or in real terms, and this research uses data
in real terms in order to eliminate the impact of
inflation. As to the prices, they are readily available
from TURKSTAT in terms of price indices for each com-
modity category. The frequency of dataset is quarterly
and starts from the first quarter of 1998 and ends with
the first quarter of 2016. In sum, there are 73
observations.
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Figure 2. Budget shares for major consumption groups per Quintile 2002–2016.
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3.2. Descriptive statistics on budget shares, price
and consumer budget

According to data by CBRT (2016) private consumption
Turkey has the biggest share from the real GDP with an
average of 68.4 percent between the first quarter of
1998 and the first quarter of 2016. This ratio is close to
the US relevant figure, which according to the World-
Bank (2017b) household final expenditure data is 68.3
percent and 4 percent higher than the UK’s one. The
largest share of private consumption is devoted to
food category (including food, beverages, alcohol, and
tobacco), and this spending is followed by transport
and communication expenditures. Budget shares of ser-
vices like health, education and tourism have the lowest
share in total expenditure. The low budget shares for the
health and the education groups are expected. These
services are mainly provided free by the government,
and as mentioned in Albayrak (2010) private spending
of education and health is mostly limited to top
income groups. The budget shares shown in Table 1
are largely in line with the evidence presented by
Ardic, Erus, and Soydan (2010). There are slight variations
due to the use of different datasets, but the ranking of
the commodity budget shares follows a similar pattern.
The only exception is that this research identifies trans-
port and communication as the second largest share
whereas Ardic, Erus, Soydan (2010) as the largest share
for residence and energy. This difference likely arises
from using different datasets with different commodity
classification. Ardic, Erus, Soydan (2010) uses HBS of
2003 which treats transport and communication separ-
ately since they followed the 12-group COICOP,6 while
the dataset used in this chapter merges transport and
communication into one group.

The growth rate of price index points out consumer
price inflation (CPI) which is obtained by imposing

compound growth rate formula.7 A basic analysis on
inflation for commodity groups is shown in the last
three columns of Table 1.

Turkey had experienced persistent inflation during
the 1990s, as discussed in Dibooglu and Kibritcioglu
(2004) and Kibritçioğlu (2001). After the economic crisis
of February 2001, a variety of inflation targeting policies
have been adopted and a sharp decline has been experi-
enced, as discussed in Çiçek and Akar (2013). The impact
of inflation targeting can be appreciated in Table 1: com-
pared to the first five-year period, the following five-year
periods have significantly lower inflation. The sum of the
four commodity groups with the largest budget shares
accounts for more than 65 percent of the overall consu-
mer expenditure. Food, housing, and transport inflation
constantly declined for the second and third five-year
periods. Durables’ inflation significantly declined in the
second five-year period but experienced an increase in
the last five-year period. Another interesting observation
regards food inflation. While in the first quinquennium
food recorded the ‘only’ the fourth highest inflation
rate, in the following quinquennia it shows the second
highest and the highest price increase, respectively.
There may be several reasons for that. Although the
country is self-sufficient in terms of food production
according to FAO (2012), agricultural production has
heavily been based on petroleum products and fertilizers
and has therefore been vulnerable to rampant oil prices
– which significantly affected food prices in Turkey
between 2007 and 2008 as discussed in Baskaya,
Gurgur, and Ogunc (2008). In addition, the Southeastern
region of Turkey, where the major economic activity is
agricultural production, suffered from extreme drought
between May of 2007 to October of 2008 (Trigo,
Gouveia, and Barriopedro 2010). These seem to be
some of the reasons of the persistent food inflation

Table 1. Commodity groups and descriptive statistics.

Commodity group

Budget shares

Prices and total expenditure (Budget)

Growth rate (%)

Mean [95% Conf. Interval] 1998Q1–2003Q4 2004Q1–2009Q4 2010Q1–2015Q2

1. Food 0.280 0.277 0.284 1.097 0.254 0.232
2. Clothing 0.079 0.074 0.084 1.100 0.050 0.177
3. Housing 0.108 0.106 0.109 1.257 0.315 0.169
4. Durables 0.107 0.105 0.110 1.143 0.126 0.180
5. Health 0.043 0.040 0.046 1.178 0.103 0.093
6. Transport 0.159 0.156 0.162 1.215 0.191 0.178
7. Culture 0.056 0.054 0.058 1.017 0.133 0.125
8. Education 0.008 0.008 0.008 1.266 0.212 0.161
9. Tourism 0.052 0.051 0.053 1.141 0.300 0.239
10. Miscellaneous 0.108 0.104 0.112 1.197 0.144 0.146
Total Expenditure (Budget) 1.000 . 0.056 0.054 0.047

6The classification of individual consumption by purpose is abbreviated as COICOP.

7 Ending value
Beginning value

( )1/number of periods

−1

[ ]
× 100 is the formula which was employed to obtain five-year growth rates in CPI.
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during the second five-year period. For the last-five year
period, Saghaian, Ozertan, and Tekguc (2013) relate the
food inflation to the meat and dairy product (particularly
milk) price hike up. By using data from TURKSTAT,
Saghaian, Ozertan, and Tekguc (2013) shows that beef
prices increased 106 percent and sheep 138 percent
from 2005 to 2012. The study provides further details
on meat and milk inflation and its impact on overall
CPI. Persistent increase of meat and milk prices arises
as a plausible reason for relatively higher food inflation
rates compared to the other groups, after 2009. Finally,
the increase experienced in (natural logarithm of) the
total expenditure has been stable relative to the
changes in CPI and declined steadily from the first five-
year period to the last five-year period.

3.3. Model and estimation method

AIDS was developed in accordance with an indirect
utility function which implies that the utility depends
on exogenous variables like price, income etc. It has a
PIGLOG functional form (Deaton and Muellbauer 1980)
which allows the method to treat the aggregate consu-
mer behavior as if it was single utility maximizing consu-
mer behavior. This provides a flexible form for AIDS to be
employed both with individual and aggregated house-
hold datasets. This expenditure function can be
expressed as below:

ln c(u, p) = (1− u) ln (a (p))+ u ln (b (p)) (1)

where u denotes the level of utility and p is a price vector.
Since 0 < u < 1, a(p) can be interpreted as the cost for

consumption for basic needs (or autonomous consump-
tion) and b(p) as the welfare spending and both are built
upon the price. In Deaton and Muellbauer (1980) ln (a(p))
and ln (b(p)) are defined, respectively:

ln a(p) = b0 +
∑
k

bk ln pk +
1

2
∑

k

∑
j gkj ln pk ln pj

(2)

ln b(p) = ln a(p)+ a0

∏
pak
k (3)

Once the Equation (2) and Equation (3) are brought
together, the universal form of cost equation for AIDS
is obtained:

ln c(u, p) = b0 +
∑
k

bk ln pk

+ 1
2
∑

k

∑
j gkj ln pk ln pj

+ ua0

∏
pak
k (4)

Accordingly, when the logarithmic differential of the
Equation (4) is computed, the new equation provides

the budget share of commodities in respect to the
price and utility. This is shown below:

wi = bi +
∑
k

gij ln pj + aiua0

∏
pak
k (5)

gij =
1

2(g∗ij + g∗ji)
(6)

These equations above express that the cost (c) is equal
to the total expenditure (Y ) of the consumer who
pursues the utility maximization.

[c (u, p)] = Y (7)

By rephrasing the u in terms of price and total expendi-
ture with the help of Equation8 (7) and accommodating it
in Equation (5) the universal form of AIDS demand func-
tion is accomplished:

wi = bi +
∑
j

gij ln pj + ai ln
Y
P

( )
(8)

Here, wi is the budget-share term of good i while pj is the
price of good j. Y is the total expenditure of household
and P is the price index. bi , ai and gij are the parameters
to be estimated. As Kebede (2005) mentions there are
more complicated price index to be employed in esti-
mation, Deaton and Muellbauer (1980) proposed that
employing Stone price index which is given below do
not distort the estimation outcome:

ln (P) =
∑
i

wi ln ( pi ) (9)

Once the Stone index is accommodated in Equation (8),
the budget-share of a good becomes a linear function of
the logarithm of the total expenditure. This provides that
demand for a particular good is affected by prices of all
goods consumed by the household and the total expen-
diture (Kebede 2005).

Furthermore, the parameters which are estimated via
Equation (10) reflect the constraints of the utility function
that are introduced above. Thus:

∑n
i=1

bi = 1;
∑n
i=1

gij = 0;
∑n
i

ai = 0;
∑
j

gij = 0; gij = g ji

(10)

The first three expressions represent the additivity. The
fourth expression indicates the homogeneity and the
fifth expression demonstrates the symmetry constraints.

Finally, aforementioned income and price elasticities
have simple expressions in terms of the coefficients of

8For a detailed discussion the mathematical foundation of AIDS, please see Deaton and Muellbauer (1980).
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the AIDS:

Own Price Elasticity = gii
wii

− ai − 1 (11)

Compensated Own Price Elasticity = wi + gii
wii

− 1 (12)

Cross Price Elasticity = gij − aiwj

wi

[ ]
(13)

Compensated Cross Price Elasticity = wj +
gij
wi

(14)

Income Elasticity = 1+ ai

wi
(15)

In this study, the universal functional form of the
AIDS (see Equation (8)) is expanded by adding time
dummies corresponding to the economic crises.
Time-series data may show numerous fluctuations
and any of them may appear to be a legitimate
reason to impose a time dummy, which draws atten-
tion to the effect of particular period on the dependent
variable. An approach for detecting possible sections of
time-series data for imposing dummy variable involves
applying the Hodrick-Prescott (HP) filter, as done by
Cariolle (2012), and Becker and Mauro (2006). In this
framework, the HP filter decomposes trends and cycli-
cal components in the data with time series features,
by using a smoother that works as a tool for eliminat-
ing short-run fluctuations. In this way, it becomes poss-
ible to discuss changes by solely referring to the shifts
in aggregate demand and supply, so the real income
changes.

The smoother value is normally taken as 1600 for
quarterly data, as suggested by Doorn (2006), and
Razzak (1997). However, the studies by Alp et al. (2011)
, Yuksel et al. (2011) and Saraçoglu, Yigit, and Koçak
(2014) argue that while smoother of 1600 is a suitable
value for developed economies, but this value should
be lower for a developing country like Turkey, since the
fluctuations are more frequent and a greater smoother
value can cause over-smoothing of fluctuations. All
these studies estimate the smoother value to be either
98 or 19, in order not to over smooth the data – which
could, otherwise, underrate significant fluctuations. This
paper took 19 as the value of smoother in order to
avoid overlooking a potentially important shift in data,
which is later represented in the model estimation by a
dummy variable.

The significant dummy figures in the AIDS model
means the change in the budget share of the corre-
sponding equation during the crises or reforms. There-
fore, the new budget shares which take into account
the effect of dummies are obtained to calculate price

and budget elasticity figures by employing the elasticity
formulae presented above, a method used in Barnett and
Kanyama (2013).

4. Results and discussion

4.1. Parameter Estimates

Table 2 reports parameter estimates obtained from the
restricted AIDS model with time dummies. After
filtering the series, it is detected that an economic
crisis dummy is required to be included in the esti-
mations. The only exception is the budget share of
culture which shows a significant shift after smoothing,
for the post-2004 period. Instead of apparent fluctu-
ations corresponding to the economic crises, the
culture plot displayed a continuous downward slope
from 2005 onwards. Indeed, once the culture equation
is estimated with a crisis dummy, this is found to be
insignificant. Two other commodity groups whose
dummies were found to be insignificant are clothing
and tourism. Considering the role of the economic
crisis on consumption patterns, finding an insignificant
crisis dummy for culture, clothing and tourism could indi-
cate that these expenditures are likely to depend on
household characteristics like income, age, education,
living in urban or rural areas. Given that unavailability
of demographic data in terms of time series
format, this study is not able to test this explanation
further.

Interpretation of the AIDS parameters could be
difficult since the dependent variable is neither total
expenditure devoted to the commodity group nor the
quantity, instead it is the budget share. Change in the
budget share does not necessarily mean that total
expenditure for this commodity group or amount of
the consumption rises or declines. Therefore, parametric
calculation of elasticities through the coefficients
obtained from AIDS estimation is a more direct and
easier way of interpreting estimation output (Table 3).

Various elasticity figures for periods of non-crises and
crises are discussed below.

4.2. Elasticities and Pure income effect at means
for restricted AIDS during crises and reforms

As discussed earlier, the impact of economic crises and
reforms that commodity groups underwent are
represented by the dummies introduced in the esti-
mations. Table 4 presents the elasticities during the
crises and reforms for commodity groups whose
dummies were significant. The elasticities presented
below are derived in the light of Barnett and Kanyama
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Table 2. Restricted AIDS Parameter Estimates.
Restricted AIDS parameter estimates

Parameter Food Clothing Housing Durables Health

γ Food 0.0021 .06281*** .04642*** −.03242** 0.0109
γ Clothing .06281*** 0.0032 −.01777** .02134** −.01684***
γ Housing .04642*** −.01777** 0.0124 −.03269*** .03858***
γ Durables −.03242** .02134** −.03269*** −.05572* −.03267***
γ Health 0.0109 −.01684*** .03858*** −.03267*** −.0169*
γ Transport −0.0097 .0444** 0.0021 0.0334 −0.0143
γ Culture −.02278** .01577*** −.02886*** −0.0071 .03266***
γ Education 0.0074 −.02404*** −.0158*** .02003*** −.00827*
γ Tourism −.04963*** −.05836*** −0.0111 .0698*** 0.0055
γ Other −0.0151 −.03049* 0.0068 0.0161 0.0013
α Budget −.03339*** −.06093*** −.06584*** −0.0209 −0.0004
Shift(§) .. .. .. .. .00353***
Crisis .03067*** −0.0057 .00308** −.00543** −.00595**
β Constant .82492*** 1.125*** 1.1784*** 0.4211 0.0330

Parameter Transport Culture Education Tourism Other×

γ Food −0.0097 −.02278** 0.0074 −.04963*** −0.015
γ Clothing .0444** .01577*** −.02404*** −.05836*** −0.030
γ Housing 0.0021 −.02886*** −.0158*** −0.0111 0.007
γ Durables 0.0334 −0.0071 .02003*** .0698*** 0.016
γ Health −0.0143 .03266*** −.00827* 0.0055 0.001
γ Transport −.07276** −0.0074 0.0002 .06498** −0.041
γ Culture −0.0074 −0.0089 −0.0039 .02141* 0.009
γ Education 0.0002 −0.0039 .00958** .00984** 0.005
γ Tourism .06498** .02141* .00984** −.05404* 0.002
γ Other −0.0410 0.0091 0.0050 0.0016 0.047
α Budget .04372** 0.0166 −.01297*** .05285** 0.081
Shift(§) .. .00329** .. .. N/A
Crisis −.0145** .. −.00096** 0.0022 N/A
β Constant −0.5484 −0.2139 .22393*** −.81234** −1.238
(§) Shift is only imposed for health and culture.
×Calculated manually; *p < 0.1, **p < 0.05, ***p < 0.01.

Table 3. Elasticities and PIE at means.
Restricted AIDS elasticities and PIE at means

Commodity BED P>|z| MPED P>|z| HPED P>|z| PIE P>|z|

Food 0.690 0.00 −0.947 0.00 −0.873 0.00 0.074 0.00
Clothing 0.435 0.00 −0.910 0.00 −0.863 0.00 0.047 0.00
Housing 0.389 0.00 −0.819 0.00 −0.777 0.00 0.042 0.00
Durables 0.807 0.00 −1.496 0.00 −1.409 0.00 0.087 0.00
Health 0.997 0.00 −1.156 0.00 −1.049 0.00 0.107 0.00
Transport 1.405 0.00 −1.719 0.00 −1.567 0.00 0.151 0.02
Culture 1.154 0.00 −1.099 0.00 −0.975 0.00 0.124 0.00
Education 0.880 0.00 −0.898 0.00 −0.803 0.00 0.095 0.00
Tourism 1.490 0.00 −1.554 0.00 −1.393 0.00 0.161 0.00

Notes: 1. PIE: Pure Income Effect. 2. BED: Budget Elasticity of Demand. 3. MPED: Marshallian (uncompensated) Price Elasticity of Demand. 4. HPED: Hicksian (com-
pensated) Price Elasticity of Demand.

Table 4. Elasticities and PIE at means during crises.
Elasticities and PIE at means for constrained AIDS (Dummies considered)

Commodity BED P>|z| MPED P>|z| HPED P>|z| PIE P>|z|

Food (crisis) 0.759 0.00 −0.951 0.00 −0.846 0.00 0.105 0.00
Housing (crisis) 0.406 0.00 −0.823 0.00 −0.778 0.00 0.045 0.00
Durables (crisis) 0.796 0.00 −1.523 0.00 −1.442 0.00 0.082 0.00
Health (2001 crisis) 0.996 0.00 −1.166 0.00 −1.064 0.00 0.102 0.00
Health (reform) 0.997 0.00 −1.151 0.00 −1.040 0.00 0.111 0.00
Health (2009 crisis) 0.997 0.00 −1.160 0.00 −1.055 0.00 0.105 0.00
Transport (crisis) 1.468 0.00 −1.823 0.00 −1.686 0.00 0.137 0.00
Culture (post−2004) 1.149 0.00 −1.097 0.00 −0.969 0.00 0.128 0.00
Education (crisis) 0.879 0.00 −0.897 0.00 −0.804 0.00 0.094 0.00

Notes: 1. PIE: Pure Income Effect. 2. BED: Budget Elasticity of Demand. 3. MPED: Marshallian (uncompensated) Price Elasticity of Demand. 4. HPED: Hicksian (com-
pensated) Price Elasticity of Demand.
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(2013), in which authors derived the elasticity formulae
once AIDS model includes time-varying parameters
(Barnett and Kanyama, 2013, see: 4176). Health has two
different dummies: a crisis dummy, which represents
the 2001 and 2009 economic crises and a reform
dummy that is only valid from 2004 onwards. Turkish
health system experienced an extensive reform that
has been implemented since December 2003. As stated
by Aktan, Pala, and Ilhan (2014) and Akbulut, Sarp, and
Ugurluoglu (2006), healthcare reform favored privatiza-
tion and brought about cuts in social benefits. In
general, the reform focused on building cooperation
and collaboration between public and private healthcare
providers. Given this, one of the expected outcomes for
healthcare reform is observing a more elastic own-price
elasticity figure compared to the pre-reform own-price
elasticity. In this frame, the 2009 period includes the
effect of crisis and reform together whereas the 2001
period covers just the impact of the economic crisis. As
a result, health has three elasticity figures calculated for
each period.

Excluding health, all other commodity groups’ BED
figures changed remarkably during the crises or after
reforms. While the food and transport BEDs increased,
remaining BEDs decreased.

Food’s BED from the restricted model increased almost
7 percent during the economic crises. In other words, the
BED of food gets closer to 1 during the crises, thus food
demand approximated to be a quasi-luxury.9 It is the
largest change in BED, in comparison to the other com-
modity groups. More budget –elastic food means that
as budget shrinks, consumers quit a greater amount of
food than a change in the budget during crises. This
result unveils the impact of a budget fall during the econ-
omic crisis on food demand in terms of elasticity. There
are two possible explanations for this change.

Increasing BED for food during crises affirms the study
by Koyuncu and Şenses (2004) which analyzed the
impact of economic crises on food poverty (and also
non-food poverty) in Turkey. Extra food consumption
by the low-income groups could be given up easier
than other fixed expenditure like rent, energy (con-
tract-based, price-inelastic), or transport costs while the
budget falls. For the high-income groups, the intention
is slightly different. Duygan and Güner (2006, see: 69)
report that consumption inequality during the 1994
economic crisis declined. Authors claim that increasing
interest rate, so a greater yield return for saving, pro-
moted high-income groups to save money. As a result,

the gap between quintiles narrowed down for all non-
durables, including the food.

The validity of this argument for the 2002–201510

period could be checked by using TURKSTAT HBS data
which categorizes consumers in quintiles through con-
sumption expenditure. As suggested in Altug and Filizte-
kin (2006) and in Krueger and Perri (2006), a simple
inequality index could be used to picture evolution of
the inequality of food consumption in Turkey.

To calculate the index, firstly natural logarithm of
household food consumption shares is calculated to
smooth the impact of outliers. Then the standard devi-
ation of (natural logarithm) food consumption for each
quantile is calculated. Figure 3 is prepared through this
index and shows the evolution of food inequality for
2002–2015 term which includes the 2009 economic
crisis. It could be seen that argument by Duygan and
Güner (2006) is also valid for another crisis year. High-
income groups appeared to decrease food expenditure
(most possibly by cutting down luxury food expenditure)
during the crisis of 2009. To sum up, food is the most sen-
sitive commodity group to the changes in consumers’
budget and possible reasons are as explained above.

To the housing demand, the rate of change is rela-
tively smaller, during the crises BED for housing
decreased approximately 3 percent. The BED figure
says that although the budget of the consumer increases
during the crises, increase in demand for housing is
smaller than normal times. This is a plausible outcome
since the economic crises of 2001 and 2009 deeply
affected the economy and side effects only vanished
over a long time. Consequently, consumers appeared
to cut down extra expenditure for housing as a precau-
tion, thus remaining expenditure for housing became
less responsive to the change in the budget.

As to durables and education, the BEDs fall. The rate of
fall for durables is 1.1 percent and 1 percent for edu-
cation. Once consumer budget changes during the
crises, consumers give modest response for these com-
modities in comparison to food and housing. Education
is mostly provided free by the government, so a fall in
consumer budget may not create a solid effect on BED
figure. In addition, the high-income groups mostly bear
private education expenditure. As stated by OECD
(2013), crises deepen the income inequality and high
income groups are less fragile. Given that, it could be
understood the BED figure for education during the
crises says that budget increase affects education
demand less than economic expansion periods.

9The BED figure is still less than 1, so the commodity groups are definitely not a luxury. However, BED figure increased and is now relatively closer to 1. Thus, it is
preferably called as quasi-luxury.

10HBS in Turkey started to be regularly conducted from 2002. This is the longest possible term for this analysis.

22 F. B. TÜRKMEN-CEYLAN



For the durables, demand responds relatively slowly
to the changes in the budget during the crises. Determi-
nants of the durables consumption in Turkey was ana-
lyzed by Duygan (2005). In this study the author used
the HBS of 1994 which could appear to be outdated,
however as discussed by Özatay (2000), it was another

year of economic crisis in Turkey. Since the HBS
survey answers were collected during an economic
crisis and findings of the study covered the impact of
the crisis for durables demand. Duygan (2005) found
that for durables consumption, immediate adjustment
to the income changes was less likely to occur

Figure 3. Standard deviation of Food 2002–2015.

Figure 4. Goods and services classified under durable.
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(Duygan, 2005, see: p. 14). The most likely reasons for
this are large durables have a longer life span. When
there is income uncertainty, like economic crises, the
consumption of large durables could be delayed.
However, durables do not solely consist of large appli-
ances, otherwise a more significant decline in the BED
could be expected. TURKSTAT (2016b) detailed the
HBS data and it shows that furnishing and household
maintenance in sum stand for almost 60 percent of
the durables’ expenditure. Figure 4 shows this by check-
ing shares of different goods and services under the
durables group. It starts with the earliest available
year for HBS and ends with the latest, including the
median year, 2008.

It also noted that appliances which represent almost
25 percent of the durables’ expenditure do not only
include large durables but small ones. Small appliances
which are reported under durables as well, have
shorter life-span and they need to be replaced more
often. In this frame, the consumption of small appliances
could surpass the effect of the delayed large durables
consumption. This seems to be one of the reasons for
a relatively smaller change in the BED of durables
during the crises.

As to the culture, a non-parametric investigation of
Engel curve for culture demonstrates strong non-linear-
ity. Consequently, the BED of culture is merely a proxy
of true budget elasticity. Still, the BED meets the theoreti-
cal expectations: It is a luxury good and following the
fast-economic growth period, it is less luxury.

Those budget effects discussed above can occur as a
result of a price change as well. However, when prices
are constant, but consumer’s income is increasing i.e.
the budget increases, strongest demand response
experienced in transport: if consumer’s budget
increases by a thousand units, 137 units in a thousand
will be devoted to transport and so forth. One of the
reasons can be increasing public transport usage

during the economic crises, although there is no study
on Turkey about transport elasticities, public transport
has been reported as an inferior good for the UK as in
Paulley et al. (2006). As soon as the consumer’s
budget increase, people immediately want to shift
private means of transport. Detailed transport
and communication data obtained from HBSs by TURK-
STAT (2016a) shows that vehicle purchase during the
crises declines by 4 percent whereas public transport
spending rises by 8 percent. Another remarkable
finding is that PIEs of durables, health, transport, and
education decrease during the crises whereas PIEs of
food with housing rise. This shows that budget expan-
sion during crises leads to an increase in spending on
food and housing primarily when prices are held con-
stant. This is a plausible outcome: basic needs to be
met first.

As to the price elasticity, during the crises, the
strongest response to the price changes is observed for
transport and then for durables. MPED for transport
rises by 10 percent, and for durables 3 percent. Food,
housing, and health report an increase in the price
elasticity at 0.4 percent whereas education only
changes by 0.1 percent. As seen, necessities show a
reluctant increase in price elasticity, and education as
being both necessity and largely a public good has a
small response to price change during the crises. A
remarkable finding is that health’s HPED declined
almost 1 percent after the reform. Given that smaller
HPED reflects the necessary nature of the product, it
could be said that health consumption became less
responsive to price changes and started to transform
into a relatively necessary nature rather than being a
luxury good. A similar case was observed for culture, its
HPED falls by 0.6 percent in the post-2004 period. This
change signals that culture expenditures (books,
cameras, tours etc.) became relatively less responsive
to price changes, so less luxury.

Table 5. Cross – Price elasticity at means.
Constrained model cross-price elasticity figures

Marshallian Hicksian

Type Nr Parameter MXED P>|z| Parameter HXED P>|z|

Substitution 1 γdurables_tourism 0.67 0.004 γdurables_tourism 0.76 0.001
2 γfood_clothing 0.62 0.000 γtransport_tourism 0.71 0.012
3 γclothing_transport 0.47 0.007 γfood_clothing 0.69 0.000
4 γfood_housing 0.46 0.000 γfood_housing 0.54 0.000
5 γhousing_health 0.42 0.000 γclothing_transport 0.52 0.002
6 γhealth_culture 0.30 0.000 γhousing_health 0.47 0.000

Complementary 7 γhousing_durables −0.24 0.041 γclothing_tourism −0.43 0.000
8 γhousing_culture −0.20 0.004 γfood_tourism −0.35 0.039
9 γfood_culture −0.18 0.036 γhousing_durables −0.20 0.088
10 γclothing_education −0.16 0.000 γdurables_health −0.20 0.021
11 γhousing_education −0.08 0.001 γhousing_culture −0.16 0.032
12 γculture_education −0.05 0.028 γclothing_education −0.12 0.000

Notes: 1. MXED: Marshallian (Uncompensated) cross-price elasticity of demand. 2. HXED: Hicksian (Compensated) cross-price elasticity of demand.
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4.3. Cross-Price elasticities during crises

The effect of a change in income, i.e. the consumer’s
budget, becomes more visible when cross-price elastici-
ties are calculated for crisis periods (Table 5). Table 6 pre-
sents the cross-elasticity figures calculated for crises
periods. In a way, the cross-price elasticity figures pre-
sented below show how consumers adapt themselves
to remarkably decreasing income during the crisis.

To start with the Hicksian (net) substitutes, it is seen
that excluding health and culture, all others remain the
same for non-crisis periods – see Table 5. Additionally,
all figures come up to be weak substitutions once
again. However, elasticity figures remarkably change
for two pairs: transport and tourism, also food and
housing. Cross-price elasticity of demand figure for the
former rose 9 percent and reduced 9 percent for the
latter. Cross-price elasticity of demand for clothing and
transport decreased 1 percent together with housing
and health which decreased 2 percent compared to
non-crisis periods. Besides, a pair of durables and
tourism are not found to be substitutes anymore and is
replaced by health and culture. The disappearance of
durables and tourism pair can be related to the con-
sumption tax cuts in 2009, as it had a direct effect on
pricing of durables. Furthermore, culture arose to be a
net substitute for health, a case which is not observed

for cross-price elasticities calculated at means – see
Table 5: This also appears to be a result of tax cuts.

Mathematical explanations for these figures are
easier. As seen via Equation (13), budget share is the
denominator, thus, greater cross-price elasticity figure
is a result of smaller budget share and vice versa. There-
fore, it is expected to find that cross-price elasticity
figures for the pairs with one necessity (food, clothing,
housing) to be smaller, since their budget share increases
during the crises coherent with Engel’s law. Plausibly two
luxuries (see Table 5); transport and tourism became net
substitutes. As to three necessities, they become weaker
substitutes, since mainly consumption had been limited
with essentials during the crises.

As to the Marshallian substitutes, with the impact of
change in real income two very strong cross-price elas-
ticity figures are observed: housing and durables, with
clothing and durables. It is mentioned above that the
government imposed a tax cut during the 2009 econ-
omic crisis. Two consumption taxes, special consumption
tax (SCT) and value-added tax (VAT) underwent several
rate changes during the 2009 economic crisis, which
are presented below.

As seen in Table 7, the scope of the goods subject
to the tax cut was wider for durables compared to
other commodity groups. In other words, a number of
goods subject to tax cut was greater for durables. Also,

Table 6. Cross – Price Elasticities at Means During the Crises.
Cross-Price elasticity figures at means during crises

Marshallian Hicksian

Type Nr Parameter MXED P>|z| Parameter HXED P>|z|

Substitution 1 γhousing_durables 3.22 0.000 γtransport_tourism 0.80 0.014
2 γclothing_durables 3.71 0.000 γfood_clothing 0.56 0.000
3 γfood_clothing 0.48 0.000 γclothing_transport 0.51 0.003
4 γclothing_transport 0.46 0.008 γhousing_health 0.45 0.000
5 γhousing_health 0.41 0.000 γfood_housing 0.45 0.000
6 γfood_housing 0.36 0.000 γhealth_culture 0.43 0.000

Complementary 7 γculture_education −0.05 0.028 γclothing_education -0.12 0.000
8 γhousing_education −0.08 0.001 γclothing_tourism −0.43 0.000
9 γfood_culture −0.14 0.037 γclothing_durables −5.43 0.000
10 γclothing_education −0.16 0.000 γfood_durables −5.43 0.000
11 γhousing_culture −0.19 0.004 γhousing_durables −5.44 0.000
12 γfood_tourism −0.33 0.017 γhousing_culture −0.15 0.039

Notes: 1. MXED: Marshallian (Uncompensated) cross-price elasticity of demand. 2. HXED: Hicksian (Compensated) cross-price elasticity of demand.

Table 7. 2009 tax cuts.
Good Category VAT VAT* SCT SCT* Period

New Home (up to 150 sqm) Housing 18% 8% . . 15 March–15 June 2009
Furniture Durables 18% 10% . . 15 March–30 September 2009
Household Electrical Appliances Durables 6.70% 1st term: 0% 2nd term: 2% 1st Term: 15 March–15 June 2009, 2nd Term:

16 June–30 September 2009
Automobile (up to 1.6 engine) Transport . . 37% 1st term: 18% 2nd term: 27% 1st Term: 15 March–15 June 2009, 2nd Term:

16 June–30 September 2009
Automobile (1.6 to 2.0 engine) Transport . . 60% 54% 15 March–15 June 2009
Computers and Audiovisual Devices Culture 18% 8% . . 15 March–30 September 2009

*Rates after tax cut.
Source: Official Gazette, Appendix (bis) number 27260/16.06.2009.
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the duration of the tax cut was longer for durables. For
these reasons, it is not surprising to see that cross-price
elasticities during crises show a stronger substitution or
complementary relation between durables and other
goods.

It should also be considered that durables were not
found to be a luxury good, it is a normal good (see
Table 3). Contrary to luxuries, its consumption does not
strongly fall, while the consumer’s budget is contracting.
Furthermore, durables were among one of the price
elastic goods (see Table 3). Therefore, it is seen that a
tax cut which targets durables is basically an efficient
policy to stimulate domestic consumption to achieve a
quick recovery from crisis aftermath. This finding states
that the Turkish government preferred tax efficiency
over tax equity, as Albayrak (2011) revealed that the
tax cut policy was regressive, i.e. tax cuts during the
crisis increased tax burden on taxpayers in the lowest
income deciles.

These arguments are invigorated once the impact of
the tax cut on the commodity price index is evaluated.
Table 8 shows how the prices of the relevant goods
fluctuated; as expected the largest impact is observed
for durables: initially price fell and the rise in the dur-
ables price was realized to be lower than the
average. A similar impact in the price of housing is
also observed. Nevertheless, transport and culture do
not demonstrate a stable price fall pattern. To recall
both were found to be luxuries and price elastic. Con-
sumer population can be limited for these goods and
additionally, their shares relatively low to affect the
commodity price index.

Assuming that these price changes occurred solely
due to the tax cut, they can be used to interpret the
cross-price elasticity figures. For instance, 1.76 percent
decrease (April 2009) in the price of tourism generates
a 1.41 percent decrease in tourism demand, as they are
net substitutes. Similarly, once culture price decreased
0.19 (March 2009) percent, it generates roughly 0.09
percent increase in healthcare demand.

Another point to mention is that two pairs of com-
modities are found to be gross substitutes, yet on the
other hand net complementary: housing and durables,
then clothing and durables. To recall, Marshallian
(uncompensated) figures capture both price and
income effects, and the Hicksian (compensated) shows
only the price effect. Given that once there is not an
income effect, these pairs are complementary during
the crises i.e. if the price of durables decreases demand
for clothing and housing increases. But if the income
effect is too significant during the crises it sharply falls
and turns these goods into substitutes for each other.
Once the figures are compared, it is seen that Hicksian
elasticity is greater than Marshallian elasticity and
emphasizing that these goods are complementary to
each other rather than being substitutes.

Finally, food and durables are found to be strongly net
complementary and this finding can be addressing the
tax cut on durables: the lowered tax rates are imposed
during the crisis when the income notably decreases,
consequently budget share on food rises as stated by
Engel’s law. Otherwise, there is not any significant
cross-price elasticity figure for food and durables at
means whereas the cross-price elasticity figures for
housing and durables with clothing and durables can
be observed at means as well.

5. Conclusion

This study is the first of its kind for analyzing consump-
tion demand for Turkish economy during the crises,
with a system approach. Different to previous AIDS esti-
mations on Turkey this study does not limit itself to food
consumption but focuses on a broad range of commod-
ities in order to grasp a better understanding of con-
sumption demand patterns in Turkey.

Due to an absence of price variation in the HBS data,
this research is estimated by using domestic final con-
sumption expenditure data derived from the national
accounts for which a price index is also accompanying.
The functional (mathematical) form of the AIDS model
allows incorporation of demographic or trend par-
ameters in the equation. By exploiting this feature of
the AIDS model, a crisis dummy, and a health reform
dummy are incorporated into the model.

A remarkable finding is that budget elasticity of food
and housing increases during the crises, their consump-
tion becomes more responsive to the changes in consu-
mer’s budget. The food converges to a luxury good for
two reasons: due to declining income it is less affordable
by the poor. On the other hand, consumers in high-
income quintiles decreased their food consumption to
maintain saving rates. Two commodities which

Table 8. Percentage change in prices following the tax cut.
Percentage change in prices following the tax cut

Month Housing Durables Transport Culture

2009M03 0.34 −1.36 −2.24 −0.19
2009M04 −0.36 −1.97 −1.76 1.05
2009M05 −1.47 −0.40 0.89 −0.29
2009M06 0.78 −0.17 2.39 0.31
2009M07 0.36 0.49 0.48 2.28
2009M08 0.48 0.41 2.15 0.02
2009M09 0.42 0.39 0.25 2.37
Average % Changea 1.70 1.32 1.51 1.21
aCalculation is based on quarterly percentage change in priced between
January 1998 and March 2016.

bUnderlined figures belong to the period after the tax cuts.

26 F. B. TÜRKMEN-CEYLAN



dominantly have public good nature, health, and edu-
cation, show a subtle change in their budget elasticity
figures during crises. Compensated price elasticity
figures reveal that consumers became less responsive
to the changes in the price of food which could be a
result of limiting food consumption to necessities.
According to the PIE figures, 13.7 unit would be spent
on transport assuming that there was a 100-unit increase
in consumer’s budget. It is also seen that during the non-
crisis period, if consumer was given extra 100-unit
income, she would spend 7.4 units on food, but during
(?) this rose to 10.5 units.

Results on cross-price elasticities improved the answer
on changing consumption demand patterns during the
crisis. As expressed, a consumption tax cut at various
rates was imposed on certain goods (see Table 7) from
March to September in 2009. The tax cuts were seen to
affect prices almost immediately (see Table 8), and dur-
ables are found to be a strong net complementary, and
once income effect is considered it is found to be a
strong gross substitute for clothing and housing. In
other words, during the crisis consumers who can
spend money on housing or clothing can also
consume durables. However, if the income effect is con-
sidered, due to the decline in the consumer budget
during the crisis, these goods become gross substitutes.
It is also seen that tax cuts imposed on durables were an
efficient way to encourage domestic consumption for a
recovery from the crisis although they were previously
found to be regressive by Albayrak (2011). This forms evi-
dence for taxation policy in Turkey as it prioritizes
efficiency over equity at least during the economic crises.
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Appendix

Estimation procedure

The AIDS estimation is conducted by seemingly unrelated
regression (SUR) proposed by Zellner (1962). In STATA, SUR
estimation is executed by sureg command. The command
uses feasible generalized least-squares estimator and allows
for iteration. The iterated feasible generalized least-squares
estimator is a maximum likelihood estimator which is necess-
ary due to singularity of AIDS. The singularity problem auto-
matically occurs because of the additivity restriction, as
stated by Poi (2002). One of the routines to eliminate the
singularity problem is arbitrarily dropping an equation and
estimating the remaining equations. Dropping an equation
arbitrarily from the system is expected to affect output
obtained from estimations of the remaining equations. In
order to prevent this, a maximum likelihood estimator is
used.

The model is estimated with Laspeyres price index in
order to overcome potential endogeneity problem as
suggested by Buse (1998). Also, the model is estimated by
imposing homogeneity (absence of money illusion) and sym-
metry restrictions to eliminate potential bias which may
occur because of expenditure endogeneity as suggested by
Attfield (1985).

STATA does not provide robust standard errors for sureg
command; however, bootstrapping could overcome this.
Bootstrapping resamples the observations and produces
standard errors that are valid even for a relaxed homosce-
dasticity assumption. Finding the correct number of rep-
etitions for bootstrapping is facilitated by STATA’s bssize
command, as introduced in Poi (2004). The bootstrapping
is also used to calculate elasticities, similar to the AIDS esti-
mation on Turkey that was conducted by Ardic, Erus, and
Soydan (2010).
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