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Ercan Uygur \Y

In Memory of Professor Masahiko Aoki

This issue of Ekonomi-tek is dedicated to the mgnabiProfessor Masahiko
Aoki, who passed away on July 15th, 2015 at theadgé/. Professor Aoki
had been a member of our Advisory Board since wgamepublishing in
2012. In fact, he will best be remembered as orthasfe visionary colleagues
who encouraged the creation of this publicatioyjrgathat “given the aims
of the Turkish Economic Association (TEK) and itufding in 1929, you
should begin publishing an academic journal.” Idiidn, he was there, along
with Professor Stephen Turnovsky and Professorlé€nib Calvo, for the
naming of this new venture. We will continue toualthe significant contri-
butions made by Professor Aoki as a distinguistweth@emist to Ekonomi-tek,
as well as to the various activities of the TEAthe words of his close friend
Professor Katsuhito Ilwai: “We should carry on therfdship between Turkish
and Japanese economists that Masahiko had so ixsticedly created.”

Ercan Uygur
Editor
Ekonomi-tek
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Profes6r Masahiko Aoki’'nin Anisina

Ekonomi-tek’in bu sayisi, 15 Temmuz 2015'te 78igea yaamini yitiren
Profesor Masahiko Aoki'nin anisina adagim 2012’de yayinlanmaya da-
digindan bu yana, Profesor Aoki Ekonomi-tek’in Dana Kurulu Gyelgini
yapmstir. Aslinda Profesor Aoki, “Tarkiye Ekonomi Kururmuwn (TEK)
amaclari ve 1929 yilinda kurglu dikkate alindiinda, artik akademik bir
dergi yayinlamaya gecmelisiniz” diyerek bu dergitigslatiimasini tevik
eden degerli meslektglarimizdan birisi olmgtur. Ayrica kendisi, Profesor
Stephen Turnovsky ve Profesor Guillermo Calvo’'nunyer yer aldii ve
dergiye “Ekonomi-tek” adini vergimiz toplantida da bulunngtur. Seckin ve
onde gelen bir iktisat¢l olan Profesdr Aoki'yi, yedca bu dergiye @, TEK'in
tim faaliyetlerine yapti dezgerli katkilari icin her zaman hatirlaygea Yakin
arkadal Profesor Katsuhito Iwai'nin soylegligibi, “Masahiko’nun Turk ve
Japon iktisatcilar arasindaskayla yarattgi iliski ve dostlgu hep strdirme-
liyiz.”

Ercan Uygur
Editor
Ekonomi-tek
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Editor’s Introduction

In this issue Ekonomi-tekpresents four articles, the first three of which
made their first appearance at the latest IntematiConference on Economics
of the Turkish Economic Association (ICE-TEA 201%he four papers deal
with informal payments in tax collection, real mess-cycle models, volatility
spillovers, and the use of statistics, mathematosl econometrics in eco-
nomics.

In the first paper, John E. Anderson, of the Unsigr of Nebraska,
explores the likelihood of firms operating in treealled transition countries
having to make informal payments or give gifts twgrnment officials. With
enterprise-level data from the 2009 EBRD-World BéBiksiness Environment
and Enterprise Performance Survey (BEEPS),” henastis probit and selec-
tion models. The transition economies in questimn those in Europe and
Central Asia, including Turkey. The author providespirical evidence of
(i) corporations with larger workforces and thosealted in bigger cities being
more likely to be inspected, and of (i) companmeaking under-the-table
payments to tax officials as a reaction to the dighaff-time costs brought on
by their complying with tax regulations.

Our second piece is by Huseyinstan, of Yildiz Technical University,
and Bekir A1k, of Beykent University. The authors consider fuoeirces of
economic fluctuations in emerging economies. Sjeadlf, they take
Turkish macroeconomic data and plug them into ttamdard stochastic
growth model and its extensions. Their preferredcpdure is a Bayesian
estimation. Alternative models are then comparadnharginal likelihoods
and for their ability to replicate unconditionatead moments of key macro-
economic aggregates. They also carry out a varidacemposition analysis
in order to assess the role played by several tgpeshocks in triggering
business-cycle fluctuations.

The authors of our third paper are P. Fulya Gaite and H. Murat Ertgrul,
both of the Turkish Undersecretariat of the Treastiney look at the dynamics
of GDP volatility spillover from the United Statasd the European Union to
Turkey by focusing on the second moment (conditidreeroscedasticity).
The volatilities are derived from the switching @egressive conditional
heteroscedasticity (SWARCH) model, which they rdgas superior to con-
ventional ARCH-type models. They also use the Kalrfilter to measure the
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time-varying volatility spillover of GDP growth ¢ among the US, the EU,
and Turkey.

The fourth article in this issue is written by nmelaappears in Turkish. | start
by going into the concept of “mathiness”™—a terngvally introduced by
Paul Romer to express the inappropriate use ofenatics in economics—
and the debate surrounding it. | then point out ¢hgous absence of any
mention of John Maynard Keynes from this debatioabh he was deeply
involved in this issue. Keynes’s contributions tatistics, mathematics in
economics, national-income accounts, and econareedre also highlighted,
as are the views of Keynes on the use or misugeesé methods in economics.
In addition, the paper offers an evaluation ofti¢ Carli and Jevons price
indices and the quantity of money, and (ii) thesgus of whether fiscal mul-
tiplier effects are nominal or real.

We look forward to presenting you with stimulatiagicles in the coming
issues oEkonomi-tek

Ercan Uygur
Editor
Ekonomi-tek
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Editoriin Sunusu

Ekonomi-telin bu sayisinda dért makale yer almaktadir ve autddn ilk
Ucl yakin zamanda gerceftiedigimiz Tirkiye Ekonomi Kurumu’'nun Ulus-
lararasi Ekonomi Konferansr’'nda (UEK-TEK 2014) samustur. Bu maka-
leler; vergi toplamada yapilan skiet 6demelerini, reel devresel hareketler
modellerini, ekonomik dalgalanmalarirsi@alarini ve iktisatta istatistik, ma-
tematik ve ekonometri kullanimini incelemektedir.

Birinci makalede Nebraska Universitesi'nden JohnABderson, gegi
ekonomilerindssirketlerin resmi gorevlilere hediye veya kayisidbdemeler
bicimindeki rizvet verme olabilirliklerini (likelihood) aruirmaktadir. Yazar,
Avrupaimar ve Kalkinma Bankasi ile Diinya Bankasi ankethdBusiness
Environment and Enterprise Performance Survey (BfERn alinan firma
dizeyindeki verilerle “probit” ve “selection” modeti tahmin etmektedir.
Veriler, Turkiye dahil Avrupa ve Orta Asya’daki gegekonomilerindeki
sirketleri kapsamaktadir. Anderson, salasindaki tahminler sonrasinda
bulgulara ulamaktadir; (i) daha yiksek istihdamgkeyan ve daha biytk
sehirlerde faaliyet gosteren firmalarin teféidilme olasiliklar daha yuksektir,
(i) vergi yukamlilakleri nedeniyle daha yiksek penel-zaman maliyeti ile
karsilasansirketler, vergi gorevlilerine daha fazlaski&t vererek tepki goster-
mektedirler.

Bu sayidaki ikinci cayma, Yildiz Teknik Universitesi'nden Hiiseyin stan
ve Beykent Universitesinden Bekirsk tarafindan yapilngtir. Yazarlar bu
makalede yukselen ekonomilerdeki ekonomik dalgakdamnm kaynaklarini
standart olasal (stochastic) biyime modelini venutzauni Turkiye’'nin
makroekonomik verileri ile tahmin ederek incelenagktler. Tahminlerde
Bayesci bir yéntem kullanilngiir. Sonra farkli modeller, marjinal olabilirlik-
leri ve baglica makroekonomik digskenlerin kgulsuz ikinci momentlerini
yineleyebilme (replication) Barilar bakimindan kanastiriimislardir. Daha
sonra, devresel hareketlerdeki dalgalanmalarinléefesinde bazoklarin
etkileri ve oynadiklari rol, bir varyans agtirma incelemesi ile derlendiril-
mistir.

Ucuincti makalenin yazarlari, her ikisi de Hazine tasligindan P. Fulya
Gebeaoglu ve H. Murat Ertgrul’dur. Yazarlar bu cagmada Amerika Birlgik
Devletleri ve Avrupa Birlsiindeki GSMH dalgalanmalarinin Turkiye'ye gma

(spillover) etkisini dinamik olarak acgiklamayi artemqislar ve bu bglamda
ikinci moment (keullu degisen varyans) Uzerinde odaklatardir. Burada
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dalgalanmalar, geleneksel ARCH tirl modeller ilesikastirildiginda daha
Ustiin ozellikleri oldgu disinilen SWARCH modelinden turetilgtir. Ya-
zarlar ayrica ABD, AB ve Turkiye arasinda zamamdei dgisen GSYH
blylmesindeki dalgalanmastaalarini Kalman filtresi kullanarak olcrgiérdir.

Bu sayinin dordiincii makalesinin yazari benim veli#kak Paul Romer’in
kullanip tartgmalara neden olgu ve matemagin iktisatta uygunsuz ve kotiye
kullanimi anlamina gelen “mathiness” kavramiginekteyim. Konuyla
yakindan ve daha ganiolarak ilgili olmasina karlik, John Maynard
Keynes'e bu tagmalarda atif yapilmana dikkat ¢cekiyorum. Makalede ayrica,
Keynes'in istatistik, iktisatta matematik, ulusallig hesaplari ve ekonometri
yontemlerine ve ilgili kurumlara yagu katki ve etkileri ele almaktayim. Sonra
Keynes'in bu yontemlerin iktisatta kullanimiylaillggoruslerini irdeliyorum.
Bu makalede, bunlara ek olarak, (i) para miktaiGlarli ve Jevons fiyat en-
deksleri, ve (ii) mali ¢carpan etkisinin nominal méel mi oldgu konularindaki
tartismalari da agiklamaktayim.

Ekonomi-tekin gelecek sayilarinda sizlere ilging makalelenmay dili-
yoruz.

Ercan Uygur
Editor
Ekonomi-tek
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I nformal Paymentsto the Tax Collector in Transition
Countries

John E. Anderson

Abstract

In this paper, | empirically examine survey datattom likelihood and fre-
guency of firms’ having to make informal paymentsgifts to government
officials in transition countries. The firm-leveuryey data are from the
EBRD-World Bank Business Environment and EnterpReeformance Sur-
vey (BEEPS) for enterprises in transition econonak&urope and Central
Asia, including Turkey. Characteristics of firmsarsed as explanatory vari-
ables along with country characteristics to confoolthe stage of economic
development and current economic conditions attitine the survey data
were collected. Probit and selection models ofitapections, tax-compliance
efforts, and firms' informal payments are estimafBoe empirical evidence
indicates that several specific corporate charaties influence the likeli-
hood of tax inspections, including employment drellbcation of the company.
Both corporate and country characteristics detegntire likelihood of tax
officials' requests for informal payments. Impottgntax-compliance costs
significantly affect informal payments.

JEL Codes: H32, K42, P21

Keywords: Tax collection, informal payments, gifts, bribesrruption,
transition economy

This paper was originally prepared for presentatib the & International Conference on
Economics of the Turkish Economic Association (ICEAJ, Global Stability and Growth
and the State of Economics, October 18-20, 2014alpa, Turkey.

" Department of Economics, 348 College of Business iAfstnation, University of
Nebraska-Lincoln, Lincoln, Nebraska, USA 68588-048%nail: janderson4@unl.edu
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1. Introduction and Background
1.1 Introduction

A well-known problem for firms operating in traneit countries is the
expectation that informal payments or gifts shooédgiven to government
officials. In this paper, | empirically examine gay data that reveal the like-
lihood and frequency of firms’ having to make spelyments to tax officials.
Enterprise-level data are taken from the 2009 rafritle EBRD-World Bank
Business Environment and Enterprise Performancee$BEEPS) of enter-
prises in transition economies of Europe and CeAi®, including Turkey.
Characteristics of the firms are used as explapatmiables along with country
details that are used to control for the stageaminemic development and
current economic conditions at the time the sudeta were collected.

Using that data, | empirically model how charastges of both the com-
pany and the country affect the likelihood that ek be subjected to a tax
inspection, the number of tax inspections, and ntedanformal payments to
tax collectors. Probit and selection models of itespections and firms' in-
formal payments are estimated. The latter incluéasures of the staff time
involved with tax compliance (measured in daystaffdgime). Based on the
empirical findings, policy implications are drawwor freducing such informal
payments to tax officials.

The evidence provided here indicates that busises#fd larger employ-
ment and those located in bigger cities are mdtelylito be inspected.
Furthermore, companies are shown to respond tehgfhaff-time costs asso-
ciated with tax compliance by making informal payrseto tax officials.

1.2 Related Literature

Several strands of the tax-evasion and economisitian literature con-
tain insights that are incorporated into the modw#lghis paper. The tax-
evasion literature, beginning with Allingham anch8no (1972), places em-
phasis on audit rates and penalty structures byathauthority in the context
of an income-tax regime. That basic approach was iacorporated into the
optimal tax literature, as in Cremer (1990) and Ikap(1990), where the
emphasis is on designing an efficient tax mechargsman the presence of
evasion and the necessity to expend resourceduceehat evasion.

In the context of less-developed and transitionntoes, the presence of
both formal and informal market firms is importdatconsider as part of tax
collection and enforcement. Furthermore, it is inigat to expand the context
of taxation beyond the personal income tax to adeo tax-regime setting,
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one in which there is a value-added tax and enserpaxes. Fortin, Marceau,
and Savard (1997) and Ruach (1991) provide moddlpmgroaches in the
broader context appropriate for developing coustrieax inspections are a
mechanism that may be linked to firms’ input uségg., labor/employment)
or to the production of output. Previous, equatigightful studies of input
access in the transition process have been inforenat considering how to
model tax inspections and informal-payments behdydirms.

For an early overview of BEEPS data and its useedearch, see Hellman
et al. (2000) and Hellman, Jones, and Kaufmann3R08sues of corruption,
state capture of firms, and governance, in padiciiave all been analyzed
using BEEPS data. On the topic of tax bribes, Hafirat al. (2000) analyzed
the first round of BEEPS data with respect to trexjfiency of companies
reporting the payment of bribes and, conditionattat report, the percentage
of their total revenues that were paid in bribdsatTanalysis showed that the
percentage of enterprises reporting that they jewad a bribe ranged from
45% in Slovenia and Belarus to 90% in Kyrgyzstab%8n Azerbaijan, and
80% in both Romania and Uzbekistan. Reported taiheunts ranged from a
low of 2% of total revenues in Croatia and 3% imalRd and Estonia to a high
of 8% in Georgia, 7% in Armenia and Azerbaijan, &% in Kyrgyzstan,
Moldova, Ukraine, and Uzbekistan. Tanzi and Tsii®(2000) analyzed both
the frequency and extent of unofficial paymentdabo officials using other
survey sources. They reported the percentage aidsses bribing frequently
ranged from a low of 7.7% in Slovenia to a higtb8f3% in Azerbaijan. The
average tax bribe ranged from a low of 2.1% of nes in Croatia to a high
of 8.1% in Georgia. Furthermore, Tanzi and Davd@i00) found that tax
bribes as a share of annual revenue fall with iteeaf the enterprise. Joulfaian
(2009) used early BEEPS data to estimate modexafvasion.

Previous analysis of the BEEPS 2009 data in Ande(2014) provides
perspective on corporate perceptions of their midrpayments to govern-
ment officials vis-a-vis those of other firms inethindustry. As for the fre-
guency of demands for bribes, a survey questioachglether such incidents
were frequent (frequent response) or common (freuesually, or always
responses) in the respondent’s industry; this gqueslicited mean positive
response rates of 13% and 7%, respectively. Iriteghg it emerges that a
given institution tends to perceive that its contpet are handing over more
illicit payments to tax officials than it itself.is

By analyzing tax bribery and the general tax celtaf transition econo-
mies, we have the potential to advance our undeistg of the nature and
manifestations of corruption, as in Shleifer andiiy (1993), and the inter-
actions between government officials and the peisatctor, as in Shleifer and
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Vishny (1994). Understanding informal payments also enhance our view
of the so-called virtual economy that characteritedearly phases of transi-
tion economies, as described in Gaddy and Icke88d)9Q Gaddy and Ickes
(1998b), Gaddy and Ickes (1998c), Ericson and Iqk€99), and Ericson
(1991), Ericson (1999). Finally, this analysis @so inform policy assess-
ment of reform efforts in transition economies,iasTanzi and Tsibouris
(2000).

Blanchard (1997) offers a useful theoretical dists of the general is-
sues surrounding restructuring and privatizatiornp@st-communist econo-
mies. He suggests that deep restructuring of stated firms has two essen-
tial elements: (1) necessary changes in the latmaefemployed by those
enterprises, and (2) large capital expendituresiecéor updating the equip-
ment and technology. The first of these elementstsn@ith resistance from
the existing labor force, which fights for retemtiof thestatus quoThe se-
cond essential element means that state firms rdileely to have the funds
necessary for financing investment. For both ressihiese entities are unlikely
to fully overhaul themselves to the degree requiFadthermore, Blanchard
indicates that companies with outside ownershipregts may be more effec-
tive in restructuring. Consequently, the empirizaldels include indicators of
whether the firm is a state-owned enterprise, wapiced state-owned unit, a
private business since its inception, or a joimituee with a foreign partner.

Havrylyshyn and Wolf (1999) analyze the growth parfance of transi-
tion economies and identify three distinct courgrgups with similar growth
patterns: Central Europe, the Baltics, and the €l@ntries. They point out
different initial conditions across these counttiegt have a bearing on their
growth paths, but they maintain that the variatiortheir growth paths has
more to do with diverse approaches to policy im@etation during transi-
tion. They also identify as a key determinant afguess the degree of reform
or market liberalization in a country. In subsequamalysis of transition ex-
perience, Havrylyshyn (2007) and Shleifer and Tneis (2014) show that the
rapidly reforming countries outperformed the grdyuseforming ones over
time.

Several recent studies of resource access andybhibee examined the po-
litical-economic connections that are equally ratévto the present study. Fan,
Lin, and Treisman (2000) prove that countries waibre tiers of government
or a greater number of local public employees haweee frequent bribery.
They find that when the revenue of local or cengg@ernments represents
a larger share of GDP, bribery is less frequene §haneral thrust of their
evidence is that there is a danger in uncoordinegetiseeking with more
complex government systems. Faccio (2006) devedopeasure of political
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connections for companies across 47 countriesydimy both highly and
less-developed ones, finding that politically costed firms represent nearly
8% of total global capitalization. Furthermore, $ines that political relation-
ships between firms and politicians are heterogesi@cross countries, being
much more prevalent in some countries than in ethier the tax-collection
context, this evidence may suggest that tax ingpecand informal payments
to tax collectors are influenced by political cootiens.

Carlin et al. (2007) have suggested that managesponses to survey
guestions on the business environment in which tbpgrate and the
constraints they face in it measure the shadow @b#te constraints faced;
they are not direct measures of the constraintes@quently, they suggest use
of a Lagrangian multiplier approach to analyze shadow cost of input con-
straints. In transition countries, in particulaigréficant economic-reform
efforts may also impact the prevalence of inforpayments to government
officials. Anderson (forthcoming) tests this propios and finds empirical
evidence that more advanced economic reforms rethecéncidence of in-
formal payments.

It should be noted that various terms are useldditerature for the practice
of making informal payments to government officialbiroughout this paper,
the terms informal payments, gifts, and bribesus®d interchangeably. The
BEEPS questions consistently refer to "informalmewts or gifts,” and the
practice of making such payments is consideretiisigaper to be a form of
bribery or corruption, as in Rose-Ackerman (1999).

2. Model of Informal Payment

In this section, a model of informal payments reggliby the tax collector
is presented. The basic approach taken in this hiedleat the informal pay-
ment may be required either in lump-sum form, irichicase it has no effi-
ciency effect, or in a form that is related to tlee of one of the firm's inputs,
in which case inefficiency is introduced. If thddmmal payment is related to
the use of an input, the payment acts like a tathahinput.

Suppose we have a firm producing a product andatipgrwith constant
returns-to-scale production technology. The firrasaugvo inputsy;, andx,, to
produce output quantity, with the production functiok(x, g = 0. The firm's
production technology is Cobb-Douglas with constaiurns to scale:

q = Axgx{ (1)

Output price ig and input prices ane; and w. The input cost functio
is given by,
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C = W1x1 + W2x2. (2)

In addition to the usual cost of input acquisiti@uppose that the tax
inspector requires an informal payment, which mayelither a lump-sum
amount or a variable payment that depends on thatigy of a particular
input. We can denote the informal payment (briba),

B = bo + blxl, (3)

whereby is the lump-sum payment required, dng, is the variable pay-
ment that depends on the quantity of the first inpich is monitored by the
tax official during tax inspections. The most omsgoinput that may be
tracked by the tax official is employment. In tlaise, the informal payment
required may depend on the size of the operationessured by its number
of employees.

In a competitive market context with no informalypeents required, a
profit-maximizing outfit will maximize output subjéto the cost equation (2).
The Lagrangian for this optimization problem is,

L= Axf‘xglm + A[C-w;X; + WX, ] 4)
and the usual first-order necessary conditions are,

JL -1 1-

Foa ochga )xg a)-Awl =0 (5)
L (1-0) AKX Aw, = 0 (6)
0%, 142 2

oL

o C-wiX1-WpX, = 0 (7)

Equations (5) and (6) yield the traditional corutitiof the value of the
marginal product of each input having to equalpitee. Furthermore, the
equations generate the condition,

aAchx-l)Xgl-a) _

- (®)

_ - - 1
(1-a)Ax¥x," (1-00x;  wy

which indicates that the rate of technical subtitu(RTS) must equal the
input price ratio.

Now, if we incorporate the informal payments to tag official in the
model, we have a second constraint and the Lagrargicomes,

L= Axf‘xglm + ?\[C—wlxl + wzxz] + u[B-bo + blxl]. 9
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Differentiating with respect to the two inputs aheé two Lagrangian mul-
tipliers, A andy, yields the system of first-order necessary equati

;—; = O(Axga'l)xgl'a)—?\wl—ubl =0 (10)
0 (1-0) A S AW, = 0 11
2~ () AxiAw, = (11)
aL

a == C‘W1X1'W2X2 = 0 (12)
aL

a_u = B-bo-b1X1 = O. (13)

In this case, equations (10) and (11) yield thed@mn for the optimal in-
put usage,

ochi"lxgl'a) _axp _ Awgtpb, " wy (14)
(1—0()AX‘{‘X_20‘ (1-a)x4 Aw, Wy

This condition clearly differs from equation (8)thmat the RTS is not equal
to the simple input price ratio. Rather, the RTStmqual an input price ratio
that has been altered to include the two Lagrangiaftipliers and the mar-
ginal informal payment. Consequently, the firm'sSR&xceeds the ratio of
input prices. This expression indicates that the aawhich the firm is techni-
cally able to substitute one input for another gelhe exceeds the rate at
which it can economically substitute inputs whea itiformal-payment cost is
included.

Two observations are important at this point. Fingttice that the lump-
sum portion of the informal paymert,, does not affect the optimality condi-
tion. While this term reduces the profit of the gany, it does not alter the
efficient input combination the management desi8=cond, notice that the
marginal informal paymenty,, does enter equation (14) and has an impact on
the optimal input combination of the firm. The miagj informal payment
distorts the corporation’s input decision. Efficdgnrequires that the firm
operate using the combination of inputs where #i®s in equation (8) are
equal. Due to the inequality in this expression kwew that there is an ineffi-
cient allocation of resources. The firm is diverfesim pursuing the efficient
allocation due to the informal payment requiredtlg tax official when that
payment is linked to input usage.

Next, we wish to examine the efficiency cost ofbmpany altering its use
of an input due to the informal payment requiredthuy tax official. This is
the situation that may arise if tax inspectionsirdormal-payment require-
ments are linked to the firm's use of labor, foaraple. While there is no
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explicit constraint, there is an implicit incentite limit the employment of
labor. In order to produce a fixed output quantitytaking into account the
constraint imposed on the input, the firm shouldrage at point S, illustrated
in Figure 1. If the manufacturer were free to usg quantity of the input it
wishes, it would operate at point A and use quanfit But it is effectively
input-constrained and chooses to ysenits due to the tax official's monitoring
of that input usage and application of a margir@npent requirement. In
order to producey’ units of output, the company must operate at pSint
which brings inefficiency into the operation. Thaio 0S/0C, which exceeds
unity, represents the economic inefficiency invdlvef course, it is also pos-
sible that the firm is operating with a technicagfficiency using the input
guantities represented at point R. In that casetls also a technical ineffi-
ciency, measured by the ratio OR/0S. In the disonsthat follows, we as-
sume that the enterprise is operating in a techyieficient manner, so we
focus only on the economic inefficiency imposed liogited access to the
input.

Figure1l. Firm Inefficiency and Willingness To Pay To Relax
Input Constraint

A
X2

3
>

~ a
0 Xy x{ X4

An index of overall efficiency can be computeddascribed and illustrated
in Cornes (1992), using the ratio 0C/OR, whichhis product of the index of
allocative efficiency 0C/0S and the index of techhiefficiency 0S/OR:

o€ _ 0C0s

OR ~ 0SOR (15)
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Another way to view this situation is to ask thesgpion, "What would the
firm be willing to pay in order to have the ability operate most efficiently?"
Clearly, the difference between operating at p8imather than at point A, or
equivalently at point C, imposes a cost on therimss that is captured in the
index of allocative efficiency ratio 0C/0S. Thenefpthe corporation would
presumably be willing to pay a bribe to a governnwdficial to gain access to
additional amounts of the constrained input anddatree inefficiency.

This simple model of a manufacturer producing apod with a constraint
on an input has several implications for testinigstFwe recognize that the
company will be more likely to report that it isbgect to a constraint as the
horizontal distance between points S and A in Faduigrows greater, which
is the greater the difference denoted by — x;. If this difference is small,
we would expect a firm to be less likely to makerdgormal payment. On the
other hand, if this difference is large, the firsnmore likely to be willing to
make informal payments (bribes) to government @fficto relax the input
constraint and relieve the inefficiency being stdte

Since the ratio 0S/0C represents the economicidneity inherent in the
input constraint, it is an indicator of the likedibd that an organization
will indicate that it is asked to make an infornpalyment. The larger the
ratio 0S/0C, the more inefficient the firm is fodcw be because of the input
constraint (aside from any technical inefficiend¥jhat determines this ratio?
Two factors are important: (1) once again the diffieex{ — x; is critical, as
it measures the extent to which the input condtrairbinding, and (2) the
curvature of the isoquamt = ¢° is also a factor contributing to the distance
between points C and S, and thereby a contribattre inefficiency imposed
on the firm with the input constraint.

The second of these factors depends on the aiasticgubstitution between
the constrained input and the non-constrained i greater the elasticity
of substitution, the more relaxed is the curvatafethe isoquant and the
smaller is the inefficiency due to the input coastt. Firms that can easily
substitute inputs will therefore be less likely ke informal payments.
Furthermore, the differencef — x; may be affected by the extent to which
prices have been liberalized in the country. Thateflected in the different
slopes at points S and A in Figure 1, which reftetative prices. Due to this
factor, in countries where there has been moree pitieralization, or greater
overall economic reform, the distaneg — x; may well be greater.

This model gives us several implications to tegstFcompanies that are
inspected more frequently are more likely to makerimal payments to tax
officials because each inspection supplies theeictep with an opportunity to
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request a payment or impose an implicit const@minput use. Second, if tax
inspections are linked to an enterprise’s employtnil@bor-input usage), then
those with greater employment will be more likety report informal pay-
ments to tax officials. Third, in countries thatvhaput through more far-
reaching economic reforms, the difference betweémes desired input use
and the implicitly constrained input use may beatgg leading to greater
inefficiency and a greater willingness on the mdirthe management to make
an informal payment to relax the input constrakurth, businesses with
larger elasticities of substitution, whether dueeichnical factors or manage-
rial skill, will be less likely to report makingfiormal payments.

3. Dataand Empirical Modeling Approach

3.1 Data

The primary data used in this study are from thH@92@und of the EBRD-
World Bank Business Environment and Enterprise dParéince Survey
(BEEPS). These data are collected at the corptaatt every three years and
cover a broad range of topics related to the basieavironment and company
performance.

BEEPS includes numerous questions on business+iyoeat relations. In
addition, the data set is augmented with countvgllelata on economic con-
ditions and measures of economic reforms. The cpdenel economic data
are on GDP (PPP 2008), the GDP growth rate (%)siteeof the agricultural
sector of the economy (% of GDP), an indicator béther the country is part
of the Commonwealth of Independent States (CI®),védue-added tax rate
(%), and the total tax rate applied to corporati@nhs

Furthermore, an overall index of economic reforraupplied. This index is
constructed from eight individual measures of nef@roduced by the EBRD:
index of small-scale privatization, index of larggale privatization, index of
enterprise reform, index of price liberalizationdéx of foreign exchange and
trade liberalization, index of competition policywndex of banking-sector
reform, and index of infrastructure reform.

Enterprises in the following countries were surekeyalbania, Armenia,
Azerbaijan, Belarus, Bosnia and Herzegovina, Bidg&roatia, Czech Repub-
lic, Estonia, Macedonia, Georgia, Hungary, KazakisKosovo, Kyrgyzstan,
Latvia, Lithuania, Moldova, Mongolia, Montenegraléhd, Romania, Russia,
Serbia, Slovakia, Slovenia, Tajikistan, Turkey, &lke, and Uzbekistan. In
the analysis that follows, however, enterprise asyrkesponses are used for
only 28 of the countries. The Czech Republic anddvo are omitted because
the accompanying EBRD reform indices are not abkdléor those countries.
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3.2 Empirical Modeling Approach

A standard selection model is employed in the egions to follow. The
model is designed to account for the fact thatetteee both respondents and
non-respondents in the BEEPS survey, and theressextion process that
determines who responds. The model accounts forptesibility that
respondents are systematically different from respondents, and it controls
for that contingency.

To begin, assume that we have a sample selectitenian defined by the
equation

zZ =yw+yp (16)
and that the primary equation of interest is,
y=pBx+e a7

The sampling context in this model is one wheis only observed when
Z is strictly positive. Vectors of explanatory vdniesw andx are associated
with parameter vectorg andg, respectively. Error termsandu are assumed
to follow a bivariate normal distribution with zeneeans and correlatigr?

Following Theorem 21.4 of Greene (1990), we canrsanze the standard
selection model as having the following properties:

E[(y|y is observed) = E[(y|z* > 0) (18)
= E[(ylu > —y'w)] (19)
=pB'x+E(elu>—y'w) (20)
=p'x + poA(ay) (22)
where we define the parametgras,

, = % (22)

and the inverse Mills ratio, denoted(a), is the ratio of the normal proba-
bility density function to the cumulative densitynttion evaluated a)ztwlcsu:3

! Note that the symbalv here is a vector of explanatory variables, nouingrices, as in
equation (2).

2 Note that the symbql is an error term in this model, not a Lagrangiauitiplier, as in
equation (9).

% Note that the symboal here is the inverse Mills ratio, not a Lagrangraaltiplier, as in
equations (4) and (9).
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oY)
Ma) = —~-. (23)
LI

ou

Hence, we can write the expected valug, @onditional on its selection,
as given by the expression,

E(ylz >0)=8"x+ ,Bll(aﬂ) +v. (24)

This equation reveals that a simple regressionarf the vector of explana-
tory variables< would provide an inconsistent set of estimatethef coeffi-
cients. The econometric problem here is essentizdiyof an omitted variable.
Regression of on the vector of explanatory variabbesnust also include
the inverse Mills ratid in order to obtain consistent estimates. If wéneste
that the parametet; is positive (negative), we have an indication tinabb-
served factors that make participation more likelyd to be associated with
larger (smaller) effects in the second (selectiem)ation. The error term in
the selection equation and the primary equationpagtively (negatively)
correlated.

In what follows, we will use this modeling approachexplain business-
survey responses on tax inspections, tax-compliaffmets, and informal
payments to tax officials. In each case, we wila® a probit model and a
selection model explaining the dependent variabtelitional on the selection
criteria. Econometric estimation of this selectimodel reveals the firm and
country characteristics that influence tax insmexiand informal payments.

4. Empirical Estimation

4.1 Models of Tax Inspections and Informal Payments

Tax inspections are a routine part of business atjgers in transition
countries. The theoretical model of corporate pctida indicated that im-
pediments to input usage arising from the tax io&pé&s demands for bribes
based on input usage can cause inefficiency thatctmpany will seek to
overcome by most likely making a payment in cashthls section, empirical
models are estimated to investigate how tax inspestmay feed into
increased informal payments to tax officials. Amahg potential obstacles
for an enterprise conducting business in a tramsidconomy, the BEEPS
survey includes questions on the number of taxecispns the business was
subject to in the past year, the number of workiags that corporate staff spent
on procedures related to taxes, and the informahpats that were associated
with those tax inspections. In particular, QuestibA asks the respondent,
"Over the last year, how many times was this estiatnlent either inspected
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by tax officials or required to meet with them?'félow-up question (ques-
tion J.5a) asks the respondent, "Over the last, y@arsidering the overall
process of filing and paying taxes, how many wagkilays were spent by all
staff members involved in the process?" Anotheisjae (question J.5) asks,
"In any of these inspections or meetings, was taqgifpayment expected or
requested?" Companies’ responses to these thretamseare used in statistical
modeling of tax inspections and informal paymentthis section of the paper.

4.2 Models of Tax Inspections

Table 1 reports summary statistics for the vargmhised in the empirical
analysis. Approximately 60% of the businesses mBEEPS survey had tax
inspections in the past year. The number of ingpestor meetings with tax
officials) ranged from a minimum of one to a maximaf 2,003, with a mean
number of inspections of 4.4. In other words, tyigdal number of inspec-
tions is about four, amounting to quarterly insmaw, but some firms report
an extraordinarily large number of inspections. A6% of respondents in-
dicate that informal payments were expected oreasal, but the standard
deviation for that dichotomous variable is 0.23li@ating a large variation in
tax officials' requests or expectations. The nundfexorking days allocated
to paying taxes is about 54 days on average, lnat &gain the variation is
substantial. The minimum number of days reportednis, while the maxi-
mum is an incredible 6,000 days.

Table 2 reports estimation results for probit meds#ltax inspections. The
first column reports estimated coefficients for Mbd.,, a probit equation
identifying whether the firm was subject to any taspection in the past year.
Among the first eight explanatory variables thamteol for characteristics of
the countries in which corporations are operatmgy two of the variables
have a statistically discernible effect on tax gtpns. The GDP growth rate
of the country has a positive effect, indicatingttim faster-growing countries,
companies are more likely to be inspected. Therogigmificant country
characteristic is the private-sector share of GBIFich has a positive effect
on tax inspections. The more highly privatized ¢eenomy, the more likely
firms are to be inspected. Among the remaining axatory variables that
capture corporate characteristics, nine variabdee ldiscernible effects on tax
inspections. Manufacturing operations, female-maddmusinesses, and limited
partnerships are less likely to be inspected. Hewnehose with international
quality certifications, informal market competitiagovernment subsidies, and
stock-market listings have a greater probabilitybefng inspected. The se-
cond column of Table 2 lists the marginal effedteach independent variable
of the probit Model 1 for easier interpretation.
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Table 1. Descriptive Statistics

Variable

‘Mean|

Standard ‘ Minimum ‘ Maximum ‘ Observations

Deviation

Dependent Variables

Tax inspection in the past year (0/1) 0.60 0.49 0 1 11,998

Number of tax inspections in the past year (#) 4.43 36.67| 1 02,0 6,808

Informal payment expected or requested by tax| 0.06 0.23 0 1 11,998
official (0/1)

Working days of staff allocated to filing and 53.76 189.17 1 6,000 9,278
paying taxes in the past year (#days)

Country characteristics

GDP (PPP 2008) 10836 5,809 1,761 27,182 11,728

Commonwealth of Independent States (CIS), 0.40 0.49 0 1 11,998
(0/1)

V aluead ded X _rate (%) 184 28 10 25 11,998

Total tax rate applied to corporations (%) 43.0 17.8 10.6 695. 11,998

GDP growth rate (%) 46 35 -46 108 11,728

Size of agricultural sector in country’s economy| 9.1 6.1 0.0 29.8 11,445
(Ag value added as % of GDP)

Private-sector share of GDP (%) 68.0 9.3 30 80 11,479

EBRD index of small-scale privatization 3.9 0.37 2.3 4.3 479,

EBRD index of large-scale privatization 3.2 0.54 1.7 4.0 479,

EBRD index of enterprise reform 25 0.58 1.7 3.7 11,479

EBRD index of price liberalization 4.0 0.36 2.7 4.3 11,479

EBRD index of foreign exchange and trade 4.0 0.57 2.0 4.3 11,479
liberalization

EBRD index of competition policy 24 0.50 1.7 3.7 11,479

EBRD index of banking-sector reform 3.0 0.54 1.7 4.0 11,479

EBRD index of infrastructure reform 2.6 0.57 1.3 3.7 11,479

Firm Characteristics

Manufacturing-sector firm (0/1) 0.44 0.50 0 1 11,998

M ameger’s ex_perience (years) 16.6 104 1 1s) 11,602

M aneger female (0/1) 019 039 0 1 11,998

International quality certification (0/1) 0.26 0.44 0 1 943

Competes against unregistered or informal- 0.40 0.49 0 1 11,998
market firms (0/1)

Subsidized by government (0/1) 0.09 0.28 0 1 11,998

Numker of emplo yes 127 1,076 1 100,000 11,880

State-ow ned _enterprise (0/1) 001 011 0 1 11,998

Privatization of state-owned enterprise (0/1) 0.20 0.40 0 1 11,998

Originally private firm from startup (0/1) 0.74 0.44 0 1 1989

Joint venture with a foreign partner (0/1) 0.02 0.14 0 1 18,99

Legal status: shareholding company with shargs  0.13 0.33 0 1 11,998
traded in stock market (0/1)

Legal status: shareholding company with shargs  0.59 0.49 0 1 11,998
traded privately, if traded at all (0/1)

Legal status: sole proprietorship (0/1) 0.15 0.36 0 1 11,998

Legal status: limited partnership (0/1) 0.03 0.17 0 1 11,998

Private domestic ownership share (%) 88.52 29.05] 0 100 81,99

L ocation in capital city (0/1) 0.27 044 0 1 11,998

L ocation city size (1-5) 300 153 1 5 11,998
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Table 2. Probit Models of Tax I nspections

15

Variable Model 1 Mode 1 Mode 2 Model 3
Probit estimates Probit marginal Selection model Selection model
(standard error) | effects(standard estimates estimates
error) (standard error) | (standarderror)
Co rstant 024 -0.90E-01 -0.22 51.79
(0.61) (0.23) (4.17) (35.06)
GDP (PPP 2008) -4.63E-06 -0.18E-05 -0.21E-03
(1.49E-05) (0.57E-05) (0.49E-03)
Commonwealth of Independent States (CIS) (011) 0.25E-01 0.96E-02 -1.15
0.17) (0.66E-01) (5.30)
V aluead ded tax rate (%) 028E-01 0.11E-01 -0.83
(0.24E-01) (0.93E-02) (0.87)
Total tax rate applied to corporations (%) -0.44E-02 -0.17E-02 0.18
(0.47E-02) (0.18E-02) 0.17)
GDP growth rate (%) 049E-01° 0.19E-0% -1.66
(0.26E-01) (0.99E-02) (1.15)
Size of agricultural sector in country’s economy 0.12E-01 0.46E-02 -0.54
(% of GDP) (0.14E-01) (0.52E-02) (0.49)
Private-sector shere of GDP (%) 0.20E-01* 0.76E-02 -0.55
(0.10E-01) (0.40E-02) (0.41)
EBRD o verall reform index -1.82 -0.69 54.26
(1.50) (0.58) (51.06)
Mean ufacturing sector (0/1) -0.78E-01* -0.30E-0% 1.30 3.49
(0.36E-01) (0.14E-01) (1.06) (2.05)
M a|ger'sex perience (years) -025E-02 -0.97E-03 -0.40E-01 0.37E-01
(0.19E-02) (0.72E-03) (0.50E-01) (0.90E-01)
M aneger female (0/1) -0.70E-01° -0.27E-0% -0.88 1.49
(0.25E-01) (0.99E-02) (1.28) (1.99)
International quality certification (0/1) 0.12 0.47E-0% 0.59 -3.40
(0.40E-01) (0.15E-01) (1.19) (2.38)
Competes against unregistered or informal-market  0.79E-0% 0.30E-0% 0.51 -1.81
firms (0/1) (0.35E-01) (0.14E-01) (1.01) (2.23)
Su sidized by government (0/1) 012° 0.44E-01 -0.39 391
(0.47E-01) (0.17E-01) (1.85) (3.37)
Number of emplo yes 031E-03° 0.12E-03 0.27E-02 -0.19E-02
(0.16E-03) (0.61E-04) (0.11E-02) (0.27E-02)
State-ow nedenterprise (0/1) 0.74E-01 0.28E-01 0.71 227
(0.10) (0.39E-01) (5.46) (6.59)
Privatization of state-owned enterprise (0/1) 0.27E-01 0.10E-01 0.68 -0.54
(0.61E-01) (0.23E-01) (3.04) (3.63)
Originally private firm from startup (0/1) 0.14E-01 0.52E-02 1.72 1.48
(0.78E-01) (0.31E-01) (2.89) (3.80)
Joint venture with a foreign partner (0/1) -0.21E-01 -0.81E-02 -0.32 -0.25
(0.10) (0.40E-01) (4.52) (5.56)
Legal status: shareholding company with sharels 0.23 0.87E-0%f -0.66 -7.76
traded in stock market (0/1) (0.96E-01) (0.35E-01) (2.24) (4.92)
Legal status: shareholding company with shares 0.17 0.65E-01 0.78 -4.22
traded privately, if traded at all (0/1) (0.10) (0.39E-01) (1.73) (3.49)
Legal status: sole proprietorship (0/1) 0.40E-02 0.15E-02 0.35 0.30
(0.12) (0.44E-01) (2.11) 4.27)
Legal status: limited partnership (0/1) -0°16 -0.61E-0% 1.02 6.87
(0.83E-01) (0.33E-01) (3.63) (6.14)
Private domestic ownership share (%) -0.57E-03 -0.22E-03 0.48E-02 0.25E-01
(0.74E-03) (0.28E-03) (0.18E-01) (0.31E-01)
L ocation in capital city -0.32E-01 -0.12E-01 -3.84 -2.18
(0.13) (0.51E-01) (1.97) (5.07)
L ocationcity size -037E-01 -0.14E-01 112 2.01
(0.38E-01) (0.15E-01) (0.58) (1.51)
Lambda -061 -56.00
(3.42) (32.45)
Chi squaredp -value 637.90, 0.00
Log likelihood function -6,714 -30,795 -30,784
Rho -0.16E-01 -099
Sample sizen) 10489 6,085 6,085

Notes: Superscripf‘indicate statistical significance at the 1%, 5%, and 10%I&wespectively. Enindicates that the

coefficient is to be multiplied by 10.
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It is useful to consider the size of the probit-mlodoefficients and the
marginal effects in order to gain insight into thagnitude of the effects. For
example, the international quality certificatiorieet pushes up the likelihood
of tax inspection by about 5%, whereas the manurfimg-sector effect and
the female-manager effect both reduce that prababiy 3%. The employ-
ment coefficient indicates that an extra 100 emgdsywill mean a 1% greater
chance of being inspected. In general, the modeist po the independent
variables’ having modest effects on the likelihabanspection.

The third and fourth columns of results reported @ble 2 are for selec-
tion models of the number of tax inspections. Agitracnodel of tax inspection
and a selection model of the number of inspectiares jointly estimated.
Conditional on the business having at least ondrispection, explained in
Model 1, Selection Model 2 presents the total nundfénspections. Selec-
tion Model 2 includes only corporate charactersstitot country characteris-
tics, as explanatory variables. The only corpochigracteristics that are dis-
cernible are the number of employees, which ha®sitipe effect on the
number of inspections, and the firm's location he tapital city (negative
effect) or location city size (positive effect). & country characteristics are
included in Model 3's selection estimation, no euderistics other than the
manufacturing-sector dummy variable are statidticdiscernible. None of
the included country characteristics matter in axphg tax inspections. In
addition, their inclusion in the model causes otbeplanatory variables to
lose significance. Furthermore, this selection rnaddicates that there is a
notable selection bias, as the Inverse Mills R@tionbda) is markedly different
from zero, indicating that there is negative sébacbias. Consequently, we
know that unobserved factors making companies tilaly to be targeted for
tax inspections (in the first-stage probit equatitand to be associated with
smaller effects in the second-stage equation exiplgithe number of inspec-
tions.

For comparison, Table 3 reports the results ofetion for two OLS
regression models of the number of inspections.eéddncludes only corpo-
rate characteristics, while Model 5 also preseonts\try characteristics. Esti-
mated coefficients for Model 4 indicate that prevamanufacturers that were
once state-owned, companies that have been psirate their inception, and
enterprises located in large cities are hit withrentax inspections. On the
other hand, female-managed outfits, as well asethiosated in the capital
city, are subjected to fewer tax inspections. Woeuntry characteristics are
included in Model 5, the two that matter are Cl8alion, where businesses
experience fewer inspections, and the agricultumansity of the country's
economy, which has a negative effect.
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Table 3. Regression Models of Tax Inspections

Variable Model 4 Model 5
estimates estimates
(standard error) (standard error)
Co rstant 081 0.87
(1.59) (4.29)
GDP (PPP 2008) -036E-03°
(0.17E-03)
Commonwealth of Independent States (CIS) (0/1) 0.55E-01
(0.87)
V aluead ded tax rate (%) -024E-01
(0.85E-01)
Total tax rate applied t@orporatiors (%) 0.28E-01
(0.31E-01)
GDP growth rate (%) -0.90E-01
(0.64E-01)
Size of agricultural sector in country’s economy (% of -0.17
GDP) (0.99E-01)
Private-sector share of GDP (%) -0.32E-01
(0.45)
EBRD o verall reform index 6.30
(6.63)
Man ufacturing sector (0/1) 119° 1.27
(0.68) (0.57)
M aeer’s experience (years) -041E-01 -0.40E-01
(0.31E-01) (0.31)
M arecer female (0/1) 097° -0.84
(0.48) (0.51)
Interretiorel quality certification (0/1) 082 0.78
(0.99) (1.00)
Competes against unregistered or informal-market firms 0.45 0.58
(0/1) (1.13) (1.33)
Su bsidized by g overnment (0/1) -058 -0.19
(0.88) (0.92)
Number of emplo yes 0.27E-02 0.28E-02
(0.19E-02) (0.20E-02)
State-ow ned  enterprise (0/1) 0.82 0.50
(0.81) (0.93)
Privatization of state-ow ned enterprise (0/1) 0.71° 0.70
(0.33) (0.40)
Originally private firmfrom sartup (0/1) 1742 1.95
(0.49) (0.90)
Joint venture with a foreign partrer (0/1) -0.26 -0.26
(0.64) (0.65)
Legal status: shareholding company with shares traded jn -0.66 -0.39
stock market (0/1) (0.93) (1.01)
Legal status: shareholding company with shares traded 0.63 1.12
privately, if traded at all (0/1) (1.21) (1.46)
L eml status: ole pro prietorship (0/1) 047 0.31
(1.32) (1.50)
L el stats: limited partrership (0/1) 0.79 1.17
(1.22) (1.36)
Private domestic ow rership share (%) 0.69E-02 0.48E-02
(0.11E-01) (0.12E-01)
L ocation in capital city -401° -3.78
(1.03) (0.95)
L ocation city size 120° 112
(0.23) (0.20)
Log likelihood function -332% -30,803
Sample sizen) 6,622 6,085

Notes: Superscripf®“indicate statistical significance at the 1%, 5%, and 10%l&vespectively.
E-nnindicates that the coefficient is to be multiplied by"L0
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4.3 Models of Informal Payments

Table 4 reports the results of estimation for infal payments to tax offi-
cials and effort levels in tax compliance. Modés$ R probit model explaining
whether a given firm reported having been approddbean under-the-table
payment by an official during a tax inspection ogating. Among the eight
country characteristics in the model, all but one statistically discernible.
GDP, the VAT rate, and the size of the agricultsedtor all have a negative
effect on tax officials' requests for informal pagmts. CIS location, total tax
rate applied to corporations, GDP growth rate, thdprivate-sector share of
GDP all have positive effects on such payments. Agraprporate characteris-
tics in the model, three variables reduce the ilikeld of informal payment
requests, including the firm being a manufactuttes, manager's years of ex-
perience, and limited-partnership legal status.rFmuporate characteristics
increase the likelihood of being asked for an imf@rpayment, namely compe-
tition with informal-market companies, being suliéd by the government,
having the form of a joint venture with a foreigarimer, and location city
size. The second column of Table 4 provides thenagtd marginal effects
for Model 1.

A second probit model is estimated that incorpardteo additional ex-
planatory variables: the number of tax inspectiand the days of effort ex-
pended in tax compliance. Estimates for Model 2 isdharginal effects are
reported in the third and fourth columns of theldal®f the two additional
variables in the model, only the days of tax-coammdie effort is significant,
with a positive sign. Thus, the more effort a fireports expending in tax
compliance, the more likely it is to be asked forimformal payment by tax
officials.

4.4 Models of Tax-Compliance Effort

Table 5 reports estimates for two selection mogiisre the number of days
of effort in tax compliance is explained, conditbion a firm being asked for
an informal payment (probit Model 2, reported irblEa4). In Model 1, five
of the country characteristics have statisticallscdrnible effects: GDP per
capita (positive), CIS location (negative), VATadpositive), total tax rate on
corporations (negative), and size of the agricaltsector (positive). Among
corporate characteristics in the model, only coitipatwith informal-market
participants and location city size are significdmith with negative effects.
Once again, Selection Model 1 reveals the existefgrajor selection bias.
The coefficient for lambda (inverse Mills ratio) negative, indicating nega-
tive selection bias.
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Table 4. Probit Models of Informal Paymentsto Tax Officials

Variable Model 1 Probit Model 1 Probit Model 2 Probit Model 2 Probit
estimates marginal effects estimates marginal
(standard error) (standard error) (standard effects
error) (standard
error)
Co rstant 2542 -0.23 -1.94 -0.30
(0.66) (0.56E-01) 0.77) (0.11)
GDP (PPP 2008) -046E-04° -0.42E-08 -0.57E-04 -0.89E-08
(0.19E-04) (0.16E-05) (0.19E-04) (0.28E-05)
Commonwealth of Independent States| 0.39 0.37E-0% 0.45' 0.71E-0%
(CIS) (0/1) 0.17) (0.16E-01) (0.15) (0.23E-01)
Value-added tax rate (%) -0.72E°01 -0.65E-02 -0.76E-0% -0.12E-0%
(0.28E-01) (0.24E-02) (0.25E-01) (0.38E-02)
Total tax rate applied to corporations 0.13E-0% 0.11E-02 0.12E-0% 0.19E-02
(%) 0.49E-02) (0.41E-03) (0.44E-02) (0.65E-03)
GDP growth rate (%) 043E-01° 0.39E-02 0.38E-0% 0.59E-02
(0.18E-01) (0.15E-02) (0.17E-01) (0.26E-02)
Size of agricultural sector in country’s -0.26E-0% -0.24E-02 -0.34E-0% -0.53E-02
economy (% of GDP) (0.15E-01) (0.12E-02) (0.14E-01) (0.21E-02)
Private-sector share of GDP (%) 0.30E*01 0.27E-02 0.22E-0% 0.34E-02
(0.11E-01) (0.10E-02) (0.11E-01) (0.18E-02)
EBRD index of overall reform -0.49 -0.44E-01 0.24 0.37E-01
(1.37) (0.12) (1.25) (0.19)
Manufacturing sector (0/1) -0.87E-01 -0.77E-02 -0.66E-01 -0.10E-01
(0.44E-01) (0.40E-02) (0.52E-01) (0.82E-02)
Manager’s experience (years) -0.36E-02 -0.32E-03 -0.38E-02 -0.59E-03
(0.21E-02) (0.19E-03) (0.24E-02) (0.38E-03)
M aneger female (0/1) -067E-0L -0.58E-02 -0.45E-01 -0.69E-02
(0.48E-01) (0.41E-02) (0.59E-01) (0.90E-02)
International quality certification (0/1) -0.25E-01 -0.22E-02 -0.33E-01 -0.51E-02
(0.47E-01) (0.41E-02) (0.63E-01) (0.95E-02)
Competes against unregistered or 0.258 0.24E-0% 0.27 0.43E-0%
informal-market firms (0/1) (0.45E-01) (0.43E-02) (0.52E-01) (0.88E-02)
Subsidized by government (0/1) 022 0.24E-0% 0.2P 0.36E-0%
(0.10) (0.12E-01) (0.11) (0.21E-01)
Numker of emplo yes -027E-04 -0.25E-05 -0.25E-03 -0.39E-04
(0.43E-04) (0.39E-05) (0.87E-04) (0.13E-04)
State-owned enterprise (0/1) -0.12 -0.95E-02 -0.13 -0.19E-01
(0.22) (0.16E-01) (0.31) (0.40E-1)
Privatization of state-owned enterprise]| 0.18E-02 0.16E-03 0.17E-02 0.27E-03
(0r1) (0.10) (0.93E-02) (0.14) (0.22E-01)
Originally private firm from startup 0.53E-01 0.46E-02 0.96E-01 0.15E-01
(0r1) (0.89E-01) (0.76E-02) (0.11) (0.17E-01)
Joint venture with a foreign partner 0.36" 0.43E-0% 0.38 0.75E-01
(0r1) (0.14) (0.23) (0.17) (0.42E-01)
Legal status: shareholding company -0.71E-01 -0.61E-02 -0.23 -0.32E-0%
with shares traded in stock market (0/1) (0.10) (0.86E-02) (0.13) (0.16E-01)
Legal status: shareholding company 0.44E-02 0.40E-03 -0.13 -0.20E-01
with shares traded privately, if traded dt (0.90E-01) (0.80E-02) (0.94E-01) (0.16E-01)
all (0/1)
Legal status: sole proprietorship (0/1) 0.28E-01 0.25E-02 -0.48E-01 -0.73E-02
(0.94E-01) ()0.87E-02 (0.94E-01) (0.14E-01)
Legal status: limited partnership (0/1) -0°36 -0.24E-0F 0.43 -0.50E-0%
0.17) (0.10E-03) (0.26) (0.22E-01)
Private domestic ownership share (%) -0.76E-03 -0.68E-04 -0.16E-02 -0.24E-03
(0.11E-02) (0.10E-03) (0.14E-02) (0.21E-03)
L ocation in cpital city -016 -0.13E-01 -0.22 -0.32E-01
(0.11) (0.93E-02) (0.14) (0.20E-01)
L oction city size 011* 0.98E-02 0.15' 0.24E-0%
(0.38) (0.37E-02) (0.48E-01) (0.77E-02)
Numker of tax ingectiors 0.15E-03 0.23E-04
(0.41E-03) (0.64E-04)
Days of tax-compliance effort 0.31E-03 0.48E-04
(0.74E-04) (0.11E-04)
Chi squaredp -value 574,000 424,000
Log likelihood function -2131 2,131 -1611 -1611
Sample sizer{) 10489 10,489 5,186 5186

Notes: Superscripts®©indicate statistical significance at the 1%, 5%, and 10%l&\vespectively. Ewnindicates that the

coefficient is to be multiplied by 10.
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Tableb5. Selection Model of Days of Tax-Compliance Effort

Variable Model 1 estimates Model 2 estimates
(standard error) (standard error)
Co rstant 917591° 5611.30
(4427.44) (3231.84)
GDP (PPP 2008) 019° -0.44E-01
(0.81E-01) (0.75E-01)
Commonwealth of Independent States (CIS) -1457.78 -1243.57
(0/1) (888.41) (760.22)
V allead ded tex rate (%) 246.86° -200.48
(134.38) (97.44)
Total tax rate applied to corporations (%) -38.13 2.29
(18.77) (15.91)
GDP growth rate (%) -129.36 32.18
(87.35) (62.78)
Size of agricultural sector in country’s 112.76 47.05
economy (% of GDP) (61.21) (48.63)
Private-sector shere of GDP (%) -67.20 -76.88
(41.83) (38.86)
EBRD index of o veral | reform -1025.62 -978.06
(4701.65) (4485.29)
Manufacturing sector (0/1) 20457 161.00
(237.96) (218.83)
M areger’s ex perience (years) 1262 -82.99
(11.43) (27.09)
M aneger female (0/1) 144.82 103.30
(275.68) (258.33)
International quality certification (0/1) 115.35 87.09
(266.25) (250.15)
Competes against unregistered or informal- -860.07 -731.12
market firms (0/1) (364.21) (277.41)
Su bsidized by government (0/1) -63552 0596.07
(487.13) (439.64)
Number of emplo yees 0822 -1.74
(0.57) (0.81)
Stete-ow ned  enterprise (0/1) 49930 467.75
(1379.14) (1312.58)
Privatization of state-owned enterprise (0/1) 13.64 14.05
(628.47) (596.95)
Originally private firm from startup (0/1) -281.79 -226.49
(540.68) (507.28)
Joint venture with a foreign partner (0/1) -1121.18 -909.44
(869.80) (776.64)
Legal status: shareholding company with 737.41 656.31
shares traded in stock market (0/1) (562.62) (510.95)
Legal status: shareholding company with 387.09 355.94
shares traded privately, if traded at all (0/1) (430.53) (402.33)
Legal status: sole proprietorship (0/1) 156.10 131.52
(430.35) (405.15)
Legal status: limited partnership (0/1) 1356.98 1222.33
(1193.87) (1108.15)
Private domestic ownership share (%) 5.11 -7.54
(5.19) (5.93)
L ocation in capital city 77335 788.57
(713.98) (692.83)
L ocation city size -513.68° -331.69
(307.65) (243.20)
Number of tax ingectiors 225
(9.30)
Log likelihood function -4224 -3,179
Lambda -4049.90% 3854.87
(1478.64) (1128.05)
F statistic,p value 604,0.00 657, 0.00
Sample sizen() 583 583

Notes: Superscript®“indicate statistical significance at the 1%, 5%, and 10%l&wespectively.
E-nnindicates that the coefficient is to be multiplied by™0
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Consequently, we know that unobserved factors thake businesses
more likely to be solicited for bribes (in the fistage probit equation) tend to
be associated with smaller effects in the secoagesequation displaying the
number of days of tax-compliance effort.

Selection Model 2 is identical to Model 1, with thddition of the number
of tax inspections as an explanatory variable. fimaber of inspections is not
statistically significant, however. Apparently, ta@mpliance costs are inde-
pendent of the number of tax inspections or mestimigshould be noted,
however, that the addition of this independentaldd in the selection model
results in substantial coefficient-estimate charfgesseveral other variables
in the model. GDP per capita, which was positivd aignificantly different
from zero in Model 1, turns negative and insigmificin Model 2. The VAT
rate, which was positive and weakly significanModel 1, turns negative and
significant in Model 2. The private-sector shareGIDP, managerial experi-
ence, and the number of employees, which werasiljmificant in Model 1,
are negative and significant in Model 2. Most iaing is the fact that the
inverse Mills ratio (lambda), which is negative asignificant in Model 1,
turns positive and significant in Model 2.

These results would indicate a reversal in thectoe of the sample-
selection bias estimated in the models. The ingkalif these results indi-
cates that they should be viewed with caution. Alste that the sample sizes
in Models 1 and 2 estimations are much smaller $83) than in the previous
models.

5. Summary and Conclusions

This paper has examined the ways that tax inspectimd tax officials’
requests for informal payments have an impact asinesses operating in
transition countries. Using 2009 corporate-levelvey data collected by the
EBRD and the World Bank, we modeled several aspdise ways that tax
inspections affect firms. The models estimated robrior the sample selec-
tion involved, recognizing that companies reportheying been inspected
may systematically differ from those that have le¢n inspected. In addition,
selection bias for those reporting that a tax @ffibas asked for a pay-off was
controlled for. This analysis demonstrates thatetrere clearly identifiable
ways that the tax-inspection process creates aefities and fosters an envi-
ronment in which bribery can flourish. The empilicaodels indicate that
there are both country-specific and company-spedfiaracteristics that
systematically influence tax inspections, requestinformal payments to tax
officials, and staff costs related to tax compl&nc
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The theoretical model of the corporation yieldsrfeestable hypotheses.
Of these, the first three are testable given tha dsailable. First, firms that
are inspected more frequently are more likely t&kenimformal payments to
tax officials because each inspection allows tlepeéctor an opportunity to
request a payment or impose an implicit const@minput use. Second, if tax
inspections are linked to an organization’s emplegtn(labor-input usage),
then those with greater employment will be morelijkto report informal
payments to tax officials. Third, in countries thave succeeded in bringing
about more economic reforms than others, the diffe between a company’s
desired input use and the implicitly constraineduinuse may be greater,
leading to higher inefficiency and more of a wiimess on the part of
management to hand over cash in order to relaimthe constraint.

The evidence provided in the models indicates wiadther a firm is sub-
ject to a tax inspection depends, in part, on gertauntry characteristics,
among them the GDP growth rate and the privatesettare of GDP, both
of which boost the probability of a tax inspecti@orporate characteristics
also matter, including whether the corporationnigrianufacturing or has a
female manager, both of which reduce the incidefi¢ax inspections. On the
other hand, corporate characteristics that ras@tbbability of tax inspection
include competition with informal-market firms, @mhational quality certifi-
cations, and legal status as a shareholding compiimghares traded publicly.

For the second hypothesis—if tax inspections arkell to a company's
employment (labor-input usage), then those wittatgneemployment will be
more likely to report informal payments to tax offls—the evidence con-
firms our model’s estimate. A key corporate charastic that ups the esti-
mated likelihood of tax inspection in the modeleganted in this paper is the
number of employees, with larger firms having aatge chance of being
inspected. It is just this type of input-basedeti# for tax inspections that can
turn into a disincentive for companies to hire diddial workers, and it
creates a potential inefficiency in a firm's opienad that can also feed into its
willingness to pay off a tax official.

The third hypothesis developed from the theoretimatiel—that greater
overall economic reform may result in a rise in Wilingness of businesses
to pay bribes in order to relax input constraints-apparently not true. The
empirical results indicate that overall economifomas have no impact on
informal payments. Anderson (forthcoming) submitsdence that greater
price-liberalization reform has a negative influern firms' reported obstacles
in doing business, but the present analysis inescab relationship between
overall economic reforms and informal paymentsatodfficials. This (nega-
tive) result may reflect the fact that money paidax officials, in particular,
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has more to do with the specific institutional @xttin which tax inspections
take place and reflects the tax-administrationmegmore than anything else.

In addition, the model estimates reported in tlipgy reveal that higher
tax-compliance costs contribute to an increaseelilikod of firms making
informal payments to officials. The marginal effe¢tadditional days of tax-
compliance effort is shown to correlate with cogier reports of bribe re-
guests from tax officials. Clearly, the tax-admiration programs are placing
bottlenecks in the tax-compliance process and usiagesulting inefficiency
to extract informal payments from companies. Theseillts indicate that tax
inspections and compliance costs are a seriousdimeat to economic de-
velopment in transition countries. A corrupt taxranlistration process creates
an environment in which businesses report that theg to make informal
payments in order to get things done.

Policy recommendations for improving economic-depehent strategies
in these countries should therefore first includeform of the tax-
administration process. The evidence presentedihdieates that the prob-
lem is not so much the number of tax inspectionmeetings with tax offi-
cials, but rather the cost in staff time incurrgdthe firm in complying with
tax laws and regulations. The greater that costntbre likely the enterprise
is to be asked for a bribe. Therefore, tax officiapparently impose costly
compliance obstacles accompanied by subsequentrtapjii@s to obviate
those obstacles by way of informal payments. Whethese compliance
obstacles are legitimate, given the country's &gas| or not cannot be deter-
mined from the data used in this analysis. Whaléar, however, is that as
compliance cost rises, the likelihood that compar@ee asked for informal
payments by tax collectors increases. Tax offiamads/ simply be taking the
opportunity the tax code gives them to extract pays from firms.

In any case, the policy solution is to make thedasle and its administra-
tion more transparent. By lowering compliance castd removing tax offi-
cials' opportunities, informal payments can be cedu Monitoring of tax
officials’ interactions with taxpayers is also nesary. Once these policy is-
sues are resolved, much of the incentive for byilaerd corruption will also
be removed, enabling the economy to operate méoiecetly.
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of different structural shocks on macroeconomictfiations in Turkey. Al-
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1. Introduction

The sources of economic fluctuations in emergirapemies have received
considerable attention in the recent literature. cdsnpared to developed
economies, emerging economies tend to have mosdileotonsumption and
income patterns, with countercyclical current acteumarked by frequent
capital-flow reversals known as “sudden stops.” &baer, real interest rates
are more volatile and counter-cyclical in emergéiegnomies, as documented
by several studies (e.g., Neumeyer and Perri, 20@fptiar and Gopinath,
2007). Based on the general framework of Mendo281(), a myriad of models
have been proposed in the current literature thatcapable of producing
these stylized facts. However, these models arergiy applied to data from
emerging economies in Latin America.

This paper aims to provide an empirical contributto the literature on
the sources of economic fluctuations in emergingnemies by estimating
the standard stochastic growth model and its eitesnodifications using
Turkish macroeconomic data. In our analysis, werpcrate several shocks
that have been identified in the recent literatasemajor driving forces. In
particular, the standard small open-economy malalugmented to encom-
pass shocks to temporary and permanent produgtivitild real interest rates,
country-risk premiums, domestic spending, and peefees. We implement a
specific-to-general methodology: we start with #techastic model, incorpo-
rating only temporary and permanent productivitpcats—since that value
has the smallest number of shocks—and then exirenchddel to include addi-
tional shocks. We also examine whether a modelidernisg world interest-rate
shocks and temporary productivity shocks coupleth Vfinancial frictions
can explain Turkish economic fluctuations withodtiag the non-stationary
productivity shocks.

We implement a Bayesian estimation procedure fersthuctural parame-
ters of the model with Turkish data for two periodse from the first quarter
of 1988 to the fourth quarter of 2013, the othenfrthe first quarter of 2002
to the third quarter of 2013. Alternative models aompared for marginal
likelihoods and for their ability to replicate unaitional second moments of
key macroeconomic aggregates. We also conduct iangardecomposition
analysis to assess the role played by these shoaltstermining business-
cycle fluctuations. The paper is organized as Vadloafter a brief survey of
the related literature in Section 2, we presemriaditive models in Section 3.
Section 4 sketches the Bayesian estimation proee@ata, including calibra-
tion information, are provided in Section 5. Satt® presents the empirical
results for the full sample. Section 7 lists thepital results for the subsample
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covering the period from the first quarter of 2@62he third quarter of 2013.
Section 8 compares the results of two differeniogsr and concludes the
study.

2. Literature Review

Recent empirical studies have analyzed theeissithin the general
framework of Mendoza (1991), who developed allsopen-economy real
business-cycle model and applied it to the Canad@onomy. One of the
main results of Mendoza (1991) is that the worlgriest shock plays a minor
role in business cyclesThe canonical open-economy real business-cycle
(RBC) model of Mendoza (1991) has been elaborateth several dimen-
sions by incorporating other exogenous shocksowitlg Mendoza (1991),
Correia, Neves, and Rebelo (1995) applied thebesiness-cycle model to a
small open economy, Portugal. In this model, tHeot$ of three shocks—
world interest rates, productivity, and governmexpenditure—were investi-
gated. According to the results, productivity shoeke more important than
other shocks.

External financial factors’ contribution to busises/cle movements in
emerging economies has also been emphasized byaketedies. Calvo,
Leiderman, and Reinhart (1993) set up a model@dratin American countries
to investigate whether such fluctuations are dotesh&y domestic or foreign
shocks. They found foreign interest-rate shockskayefactors for the disrup-
tions in 10 Latin American countries. In additione role of real interest rates
and financial frictions in shaking up an econonystem are also studied in
emerging economies.

Neumeyer and Perri (2005) show that real inteissrare countercyclical
and that they lead the business cycles in ememgiogomies. Moreover, as
stated in Neumeyer and Perri (2005), there isamgtcorrelation between real
interest rates and the ups and downs of emergiogoedies. To the role of
interest rates, they add “working-capital constfaio modify the real busi-
ness-cycle model, as suggested by Oviedo (2005)mNger and Perri as-
sume that firms have to borrow a pre-determineduwarnan advance to fi-
nance their payrolls. If there is a working-capitahstraint in the economy,
real interest-rate shocks will impact the firm’simg decisions and thus its
labor costs.

Besides working-capital requirements, they assumg the domestic in-
terest rate in emerging economies is a functionatfi the world interest rate
and a country-risk premium. In their model, the ldbanterest rate is expressed
as an international gross real interest rate, whierisk premium is expressed
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as a gross spread over the international realestteate. Thus, the domestic
interest rate may differ from the internationakn@st rate due to the risk pre-
mium. They find that the model with a country-inddcrisk premium con-

nected with domestic fundamentals performs befizn the model without a
risk premium. Another result of theirs is that thedel generates countercy-
clical real interest rates when the working-capitahstraint is added to it.
However, if the model is simulated without a workicapital constraint, in-

terest rates are procyclical.

The role of risk premium is also discussed in Usioel Yue (2006), who
underlined country-risk premiums, world interedesa and financial frictions
in explaining fluctuations in emerging economiekey find that real interest-
rate shocks—both domestic and worldwide—affect csifnereal variables
with one period lag. Based on a variance-deconipogixercise, they conclude
that shocks to the US interest rate bring aboualility in emerging econo-
mies to a greater degree than do any shocks totinestic interest rate.

Another paper considering the effects of world riesérate shocks on
business cycles is that of Lubik and Teo (2005)ngy8ayesian techniques,
they estimate an RBC model with terms-of-trade,lévogal interest-rate, and
productivity shocks for five countries. Their fimgdjs indicate that the terms of
trade shocks have a relatively minor effect, whenarld real interest rates
and productivity have more influence.

In an attempt to explain the lost decade of the0%9&ydland and
Zarazaga (2002) came up with an RBC model for Aigarnand found that
the standard RBC model was successful in explaiitingn an influential
paper, Aguiar and Gopinath (2007) extended this coysidering both
permanent and transitory productivity shocks. Thpminted out that, in
contrast to developed economies, emerging econotaigs to have more
volatile long-run growth rates and countercyclicalrrent accounts. Their
empirical results suggested that an RBC model avipfermanent productivity
shock could explain business-cycle features in arerging economy
(Mexico).

However, their interpretation has been challengedhrcia Cicco et al.
(2010), as well as Chang and Fernandez (2010, 20h8)latter argued instead
for an augmented RBC model with interest-rate skaaid financial frictions,
in addition to the two productivity shocks: thegiahed this offered a superi-
or explanation for Mexico’s economic travails. Foeir part, Garcia Cicco et
al. (2010) maintain that the standard RBC modedk f&o capture observed
characteristics of macroeconomic variables and ywesl a near random-
walk behavior in the trade balance. They proposealgrnative model,
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one in which three additional exogenous shockswadctor the fluctuations
in consumer preferences, country-risk premiums, agdregate domestic
spending. They conclude that their augmented RB@emis superior for
replicating stylized facts about Mexico and Argeati

Discussions in the literature predominantly focus data from Mexico
and Argentina. The number of studies focusing ¢reloemerging economies
is rather low. Among these, Araujo (2012) analydessources of economic
changes in Brazil and concludes that the model witrestment-specific
shocks is more precise than the standard two-sR&k model. Bolanos and
Wishart (2012) estimate the standard and extend®d Rodels using data
from 12 emerging and 12 developed small open ecmrhey report that
permanent productivity shocks are relatively morvexrful in emerging
economies, and the addition of financial frictidnsthe mix improves the fit
of the model. Bhattacharya et. al. (2013) run theoaical RBC model with
productivity shocks and terms-of-trade shocks f@r ihdian economy. They
find that when the terms-of-trade shocks are ptd the model, business-
cycle volatility decreases, and the model does imathatching the features of
the data by replicating the higher relative-consuomp volatility and the
countercyclical trade balance.

The number of studies focusing on the Turkish esgnds also small.
Ozbilgin (2009) investigates the effects of finaheharket participations on a
standard open-economy real business-cycle mod#éhdorurkish economy for
the period from 1987 to 2004. Ozbilgin (2009) enwihes that the model gets
better results than the standard RBC model; it igé@e higher consumption
volatility, and the trade-balance-output correlatis in line with the data.
Tiryaki (2010) investigates the effects of intenedges on the Turkish economy
and states that the gyrations in the country’sapeccount for less than 9%
percent of output volatility; moreover, the voli#yilof macroeconomic variables
changes with the working-capital requirement patamand the persistence
of the productivity shocks. F&n (2013) offers an augmented RBC model,
with Bayesian methods that is inspired by Garciec@iet al. (2010) and in-
corporates data from Turkey’s post-liberalizaticeripd. His results imply
that the extended model, complete with financiétiftns and additional
shocks, is relatively more successful than thedstahRBC model.

3. Alternative Models

The standard small open-economy real business-oyatiel was developed
by Mendoza (1991). Given the empirical failuresttus model, Aguiar and
Gopinath (2007) extended it with random labor-augting growth. Other
permutations of the standard model include interatt shocks and finan-
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cial frictions, as discussed in Neumeyer and R2005) and Uribe and Yue
(2006). Stochastic trends and financial frictions eambedded and estimated
in Chang and Fernandez (2010) as well. In thisi@ectve briefly discuss
these models.

3.1 The Stochastic Trend M odel
The production technology for the final good isegivby
Y, = a.F (K, Tihy) = aKi~*(Teh)” (1)

whereY; denotes outputk; denotes capitah, denotes hours worked, is
the labor's share of income, aRdis a neo-classical production functian.
is a shock to total factor productivity, afidallows for labor- augmenting
productivity growth. The capital letters representriables that have
trends in equilibrium, and the lower -caséels represent variables with
no trend in equilibrium. The total productivity stkois assumed to follow
a stationary first- order autoregressive processgarithms. That is,

loga; = pgloga,_; + &f, )

where |p,| <1 and ef~iid N(0,02). Labor-augmenting productivity
growth is assumed to follow a stochastic trend with

It = 9¢le-1, 3)

where g; is the gross growth rate of tlig It is assumed that the natural
logarithm ofg; follows a first-order autoregressive process:

In(ge41/1) = Pg In(g./u) + €£g+1, 4)

with |p,| <1 and &/ ~iid N(0,02). urepresents the long-run mean
growth rate of labor productivity. Note that a pes growth shock implies a
permanently higher level of output. This, in tuimplies higher levels of
permanent consumption, leading to less savingsamdnt-account deficits.

The representative household faces the followirdgbticonstraint:
Wihe + wKe + qiDeyy = G+ Iy + Dy, (5)
where W, denotes the wage ratg, denotes the rental rate of capital,
C; denotes consumptiof, denotes investmeny; is the time t price of debt,

while D;,; is the stock of debt issued in period t. The @emccumulation
can be written as
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Kt=(1—5)Kt+ I, — %(K;_T—H)Z, (6)

where § represents the rate of depreciation. The last tellows for
guadratic capital-adjustment costs, gnid the adjustment-cost parameter.

The representative household maximizes the expeatidity function
given by

EXYilo ﬁtU(Ct; heTeo) =EXZ0 B

¢t (Ct=tT¢—1h)' 7 @)
1-0

wheref is the discount factot) (.) denotes the utility function, arte is
the expectation operator. Households try to mavantize utility function
subject to the production function, budget constraind the capital accumu-
lation.

The interest rate (the inverse @f) on foreign borrowing for the house-
holds in this model can be written as follows:

%zR*+ lp[ex'p(ﬁlﬁ—tl—cf)—l] (8)

whereR*  denotes the constant world interest rate, &pg, is the
country’'s external debt, which is equal to the leduwdd’'s debD,.,, in equi-
librium (Garcia-Cicco et al., 2010, §tan, 2013). Households tak®.,
as exogenousi denotes the steady-state level of normalized dehs. as-
sumed that the interest rate borne by householsisnisitive to the total debt
in order to ensure that there is a well-defined stoichastic steady state. As
shown by Schmitt-Grohe and Uribe (2003), the spatibn in the interest-
rate equation guarantees that the steady statellisl@fined and independent
of initial conditions.

3.2 TheFinancial-Friction M odd

Random world interest rates and financial frictiare prime factors in
pushing the business cycles in emerging countrigbese countries, economic
booms are generally associated with cheap foreigditc Additionally, as the
country-risk premium increases, foreign capitapstflowing in, resulting in a
current-account crisis (the so-called “sudden stpp&nomenon of Calvo
(1998)). The theoretical framework proposed in Newen and Perri (2005)
and Uribe and Yue (2006) is designed to reprodhese stylized facts in
emerging economies. The interest rate on foreigmoling for the house-
holds(8) can be modified for the financial-friction neldas follows:
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= =R+ lexp(22-d) -1, ©)

whereRr; is the country-specific interest rate, which isegi\as
Rt = StRi-k, (10)

whereR; is the world interest rate aifilis the country-specific spread.
In this model, the world interest rate is randord foilows a stationary first-
order autoregressive process in logarithms:

In(Ri/R") = pgIn(R;_,/R*) + €F, (11)

where R* is the world interest rate’s long-run value dpg| < 1 with
R ~iid N(0,0%).

The process for the country-specific spregdl ¢an be written as follows:

log(S:/S) = —nElog a4 (12)

In this formulation, the country spread is in déeia form from its long-
run level, and it depends on the expected futusduyamtivity.

Another financial friction is the so-called “worlgrcapital requirement”
proposed by Oviedo (2005), in which a fraction ludé twvage bill must be fi-
nanced by companies. This friction was developedNeymeyer and Perri
(2005), in which the equilibrium in the labor marl@an be written in the
following form:

W[l + 0(R;y — D] = aiFo (K, Tth)T:. (13)

In this specification, world interest rates haveedi effects on production
by affecting the cost of labor.

3.3 The Encompassing M odel

The stochastic trend and financial-fricion modale generally tested
separately in the real business-cycle model liieeatChang and Fernandez
(2010) evaluate these two models within a framewibey call the “encom-
passing model.” The encompassing model differs ftbenstochastic model
in two dimensions. First, it includes financialctions and working-capital
requirements. The spread is embedded in the paameiand working-
capital requirements are assigned tothe paramiet&econd, the spread
is affected not only by the transient technologgchs, as in the stochastic
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growth version, but also by the permanent shockeenencompassing model.
An endogenous spread is introduced on the grodratsthie default risk can
fall with expected productivity, and the type ofosk does not matter. The
country spread is formulized as follows:

log(S:/S) = —nEilog(SRey1/SR) (14)

whereSR, is the Solow residuabR; = a,g¢. SR is the mean value of the
Solow residual and can be written as S =In this model, “it is assumed
that the spread is given by (12), except that thepbrary productivity
shocka;,, is replaced by the total factor productivity (Sel®esidual)”
(Chang and Fernandez (2010), p. 10).

3.4 The Augmented RBC Mode

Following Garcia-Cicco et al. (2010), we augmet gmcompassing model
with preference shock and domestic-spending shiockhis model, a repre-
sentative household maximizes

0 (Ce—tTp_1hP)77
Eo XiZo €t (—t i )' (15)

1-0
subject to the budget constraint:

where €; denotes preference shock, aBddenotes domestic-spending
shock. It is assumed that preference and domgsticeing shocks follow a
stationary AR (1) process:

log(€rs1) = pelog(er) + &f4q 17)
10g(Bes1/tp) = pplog(Be/up) + €l41, (18)

where|p,| < 1 andef~iidN(0,02); |pp| < 1 andel ~iid N(0, of).
4. Empirical M ethodology

In this section, we briefly outline the Bayesianireation methodology.
More detailed treatments can be found in An andoBbhkide (2007),
DeJong and Dave (2007), and Canova (2007).

Let Y denote the vector of observed da¥d! denote the model-specific
vector of parameters, and M denote the number afetsoThe purpose of the
Bayesian estimation is to obtaposterior distribution of the structural
parameters, given data:
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= p(yr¥™)p(¥M)
p(¥M|Yr) N (19)

wherep(WM|Y;) is the posterior distributionp (Y7 |¥™) is the likelihood
function, p(W™) is the prior distribution, ang(Y7) is the marginal density of
the data for the model M. The likelihood functicandoe written as

P(YTN’M) = P(Y0|LPM) H{=1 p(Ye|Y—1, ‘PM)- (20)

Our earlier beliefs about the distribution of thargmeter vector are
expressed in the prior distributigr{f®™). The marginal density of the data
for the model M can be written as follows:

p(Y) = [p(¥M, Yr)d¥" (21)

The posterior distribution of the models can be potad using the
Metropolis-Hastings Algorithm, which is a Markov &h Monte Carlo
(MCMC) method. This method allows the drawing ofyaequences from
distribution. All the information abou#™ from the data can be obtained
from the approximation of the posterior kernel.

p(Yr|¥M) o p(Yr [PM)p(PM) (22)

To get the posterior kernel, the marginal dataitleimgegrates to a constant.
The Metropolis-Hastings algorithm generates a seggieof samples and
draws from the posterior kernel

log(p(Y:|¥™)) + log(p(¥™M)) (23)

Then, a Gaussian approximation around the postkdorel mode is de-
rived from that algorithm. We generate five indegemt chains for this
algorithm. Each of these chains is composed ofmaifieon draws, and the
first half of the draws are burned to get indep@edeof initial conditiong.

5. Data, Calibration, and Priors

We collect quarterly data on GDP, private consuamtiprivate invest-
ment, and net exports from International FinanSiatistics (IFS) for the two
periods: 198801-2013g3 and 2002g1-20139g3. Variabtesseasonally ad-
justed with the Census X-12 method. Real variahtesobtained by dividing
nominal variables by the GDP deflator. Per capdaables are derived by

! We use the DYNARE MATLAB toolbox to estimate anchsiate the models (see
Adjemian et al., 2011). For more information, visittp://www.dynare.org/
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dividing real variables by population for the ages 15-64e Tgopulation
variable comes from the Turkishtatistical Institute. Growth rates of GDP,
private consumption, and private investment arepded as log differences.
Net exports are divided by GDP and computed affereince. We collect real
interest-rate data from theTurkish Data Monitorexing the period from the
third quarter of 1996 to the third quarter of 2013.

Following Chang and Fernandez (2010), we alwaysnatt parameters
related to structural shocks and the capital-anjest cost parameter. The
structural parameter vector for the stochastic rhisdgiven by

T
0= [pa Pg Oa Og $ Ogy Ogc Ogi Udnx] ,

where agy, 04c,04i, Oanx are the standard deviations for the four

nonstructural measurement errors. The structurednpeter vector for the
financial-friction model is given by

0= [Pa PR Oq Op ¢ 0 1 0gy Ogc g Jdnx]T
The structural parameter vector for the encompgssiodel is given by
© = [pa Pr Py TaOrTg ¢ O 1 gy Tgc Tgi Ounx ]T
Finally, the structural parameter vector for thgraanted model is given by
© = [pa Pr Py Pe Ps Oa Ok Ggaeas ¢ 61 |

The rest of the parameters are calibrated as suzedan Table 1. Some
of the parameters are from related literature wheact data has not been
available; some others are data averages whenhdatheen available; and
certain parameters are from steady-state reprégersteof the models. The
long-run productivity growth @ ) is calculated from the average growth
rate of real GDP per capita and set at 1.005. Tépetiation ratg6) is
0.025.

The discount factor is set to 0.9864 for the finakfriction, encom-
passing, and augmented RBC models. We calibrateethileinterest rate to
1.024 from the Turkish Data Monitor. We set intenperal elasticity of substi-
tution to 2.00, following Aguiar and Gopinath (200T%arcia-Cicco et al.
(2010), and Chang and Fernandez (2010). The Isigoply elasticity pa-
rameter {) is set to 1.6, as in Mendoza (1991), Schmitt-@raind Uribe
(2003), Aguiar and Gopinath (2007), and Chang amoh&dez (2010). This
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term is related to the labor-supply elasticity, ané given by {_1—(0)- The

labor-shared) parameter takes the value of 0.60 for the stachamdel, and
0.6059 for the financial-friction, encompassingd amugmented models. The
value of the labor-share paramete) s commonly used in the related litera-
ture for the stochastic model. The value of thisapeeter for the other models
is equal tax = labor share = (1 + (R — 1) = ), where the labor share is 0.

Tablel. Calibrated Parameters

Parameters Description Value
o Intertemporal Elasticity of Substitution 2
.. 1
w Labor-Supply E|aStICIt)(E) 1.6
at Labor Share of Income 0.6059
R* Gross Foreign Interest Rate 1.002
Long-Run Productivity Growth 1.005
o Labor Parameter 1.8145
P Debt Elastic Interest-Rate Parameter 0.001
p* Discount Factor 0.9864
S Long-Run Gross Country Interest-Rate Premium 1022
é Depreciation Rate of Capital 0.025
D Debt-to-GDP Ratio (D/Y) 0.10
R* Gross Country-Specific Interest Rate 1.024

# Values ofa, 7,and B are the same for the Augmented, Encompassingriswaghcial-Friction
Models.a = 0.60; T = 2.95; B = 0.9871 for the Stochastic Model
The Gross Country-Specific Interest Rate is takeh@%7 for the 2002.Q1-2013.Q3 period.

Gross foreign interest rate is calculated fromt&s three-month T- Bill
rate, while the gross country-specific interese rigtcalculated from the data
provided by the Turkish Data Monitor. We set thdteastic interest-rate
parameter to 0.001. In the real business-cycleeirddrature, this parameter
is set to a small number to ensure that the adpriticost function does not
drive the results (Schmitt-Grohe and Uribe (2008)k set the debt-to-GDP
ratio to 0.1, as in the related literature.

The prior distributions are summarized in TableQRir choice of priors
generally reflects common practice in the relatetdture. When the number
of endogenous (observable) variables is more thamumber of shocks, we
add uncorrelated measurement errors to avoid stticlsangularity.
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Table 2. Prior Distributions of the Estimated Parameters

Prior . Prior
Parameters S Prior Mean | Standard
Distributions I
Deviations
Da AR(1) Coefficient of TFP Shock Beta 0.80 0.1
Py AR(1) Coefficient of Permanent Beta 0.80 0.1
Shock
Dr AR(1) Coefficient of Foreign Beta 0.80 0.1
Interest-Rate Shock
Pe AR(1) Coefficient of Preference Beta 0.80 0.1
Shock
Pb AR(1) Coefficient of Beta 0.80 0.1
Domestic-Spending Shock
Oq Standard Deviation of TFP Inverse 0.02 0.02
Shock Gamma
ag Standard Deviation of Inverse 0.02 0.02
Permanent Shock Gamma
oy Standard Deviation of Foreign Inverse 0.02 0.02
Interest-Rate Shock Gamma
o, Standard Deviation of Inverse 0.02 0.02
Preference Shock Gamma
Standard Deviation of Inverse 0.02 0.02
O Domestic-Spending Shock Gamma
(G Working-Capital Requirements Beta 0.50 0.224
7 Spread Gamma 1 0.101
) Capital-Adjustment Parameter Uniform 0 10
oy Std. Dev. of GDP Measurement  Inverse 0.02 0.02
Error Gamma
oc Std. Dev. of Consumption Inverse 0.02 0.02
Measurement Error Gamma
oy Std. Dev. of Investment Inverse 0.02 0.02
Measurement Error Gamma
Ja(ﬁ) Std. Dev. of Trade-Balance Inverse 0.02 0.02
Y Measurement Error Gamma

6. Estimation Resultsfor the Full Sample: 1988.Q1-2013.Q3

The posterior distributions of the parameters mfthur models are given
in Table 3. According to the estimation resultenti-growth shocks are more
volatile than temporary shocks in all models. Faarmaple, the posterior
mean of the variance of temporary shocks is 0.9 #e trend-growth
shock is 2.47%, in the stochastic growth model. fEti® of standard devia-
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Table 3. Posterior Estimation Results: Full Sample

Posterior Means
Parameters | Priors Augmented Encompassing Financial-Friction Stochastic
Model Model Model Model
0.80 0.58 0.59 0.62 0.79
Pa : (0.47-0.69) (0.49-0.70) (0.56-0.67) (0.64-0.94)
100 + 5 0.85 0.82 1.47 0.90
%a (0.56-1.13) (0.56-1.08) (1.21-1.72) (0.63-1.16)
0.80 0.30 0.33 0.57
Pg : (0.24-0.35) (0.27-0.39) (0.50-0.64)
3.05 2.60 2.47
100 * 0, 2 (0.56-1.13) (2.12-3.10) (2.00-2.97)
0.80 0.79 0.47 0.49
Pr : (0.74-0.85) (0.34-0.61) (0.36-0.64)
0.45 0.51 0.52
100+ o; 2 (0.36-0.54) (0.40-0.62) (0.41-0.63)
0.95
Pe 0.80 (0.92-0.98)
14.73
*
100%o, 2 (9.81-19.57)
0.98
Po 0.80 (0.96-0.98)
151.38
100 + g, 2 (133.20-169.45)
500 0.82 9.75 9.76 9.06
¢ : (9.59-10.00) (9.45-10.00) (9.45-10.00) (7.96-10.00)
0 0.50 0.49 0.38 0.29
: (0.13-0.86) (0.05-0.70) (0.02-0.55)
100 0.82 0.84 0.86
n : (0.68-0.97) (0.70-0.99) (0.71-1.00)
0.96 157 0.94
100 oy 2 (0.65-1.26) (1.25-1.90) (0.64-1.24)
2.74 3.13 2.62
100+ o¢ 2 (2.39-3.07) (2.74-3.52) (2.29-2.95)
4.05 3.87 4.10
100+ g, 2 (3.18-4.91) (2.86-4.87) (3.47-4.72)
1000 18 2 1.27 1.30 1.21
a7 (1.03-1.50) (1.07-1.53) (0.95-1.46)
Log-data density 773.4767 828.4998 816.6423 866.4131

Notes: Values in parentheses represent 90% ofitest posterior density intervals. Log data denisit

computed using Laplace approximation.
Average Acceptance Rate Per Chain:

Stochastic Model: 0.3651 0.3617 0.3622 0.3608 (B36
Financial-Friction Model: 0.3713 0.3717 0.3717 @387 0.3712
Encompassing Model: 0.3426  0.3435 0.3421 0.3435 4303
Augmented RBC Model: 0.3249 0.3256 0.3239  0.3173 3238

tions, evaluated at the posterior means—ls 0.36 in the stochastic growth
model, 0.32 in the encompassing model and 0.2Benaugmented model.
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Thus, we can say that permanent shocks appeavegtanore dominant than

temporary ones. However, we note that when slguttown the trend shock
and adding financial frictions, the volatility oérhporary shocks increases
significantly.

Focusing on the results from the encompassing magebbserve that the
volatility of the innovations in the permanent canpnt of trend productivity
is still large in the presence of financial frigtg This is at odds with the view
that the importance of trend shocks may be exatgpbiffinancial frictions
are overlooked in models for emerging-market flattans. On the contrary,
in an environment of random world interest rat@saricial frictions—in the
form of elastic country spreads and working-capitgjuirements—seem to
play a leading role, even after accounting for etnporary and permanent
productivity shocks. The elasticity of spread tpected movements in future
productivity ¢) has a posterior mean of around 0.84 in all mod#igs value
is very close to those reported in the literatlee posterior mean of the
working-capital parametem] is less than 0.5 in all models, implying that
some 30% to 40% of the wage bill may be kept akiwgrcapital needs.

In contrast to volatility, the persistence of temgy shock dominates the
permanent one in all models. For the stochastigviiranodel, the posterior
means of temporary and trend shocks are 0.79 &W @espectively. The
values of the persistence of the shocks are 0.88a&0, respectively, for the
augmented model, and 0.59 and 0.33, respectivelytife encompassing
model. The capital-adjustment cost parameter ha®sterior mean value
ranging from 9.06 to 9.8 in all models. We alstertbat, based on the ranking
of log data density, the stochastic growth modelgpes better than the other
models, followed by the encompassing model, thaniml-friction model,
and the augmented RBC model.

The values of the estimated parameters may noufieient criteria for
evaluating the different models in real businesdecynodels. The literature
on this subject also considers some key momerttseahodel.

Table 4 summarizes selected second moments of whiesh data and
those implied by the alternative models. We obs#rag in the data, the con-
sumption and investment growth rates are relativetre volatile than the
output growth, and the trade balance is counteiaiclAll models success-
fully replicate the countercyclicality of the tralalance with varying degrees
of success. However, the financial-friction modelniot very successful in
replicating the higher volatility of consumptiorogeth.
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Table 4. Selected Second Moments: Full Sample

Augmented Financial-
Turkish M odel Encompassing| Friction Stochastic
Variables Data M odel M odel M odel
Standard Deviation (%)
ay 2.95 3.44 3.00 2.55 2.84
gc 4.10 4.10 2.75 1.93 2.89
gi 6.95 9.31 8.06 8.31 5.71
dnx 1.72 2.42 1.36 1.31 1.21
S.D.(x)/S.D.(gy)
gc 1.39 1.19 0.92 0.76 1.02
gi 2.36 2.71 2.67 3.26 2.01
dnx 0.58 0.70 0.45 0.51 0.43
Correlation with gy
gc 0.73 0.73 0.98 0.98 0.97
gi 0.73 0.78 0.88 0.89 0.92
dnx -0.37 -0.22 -0.57 -0.52 -0.48
Correlation with dnx
gc -0.44 -0.37 -0.67 -0.64 -0.67
gi -0.43 -0.51 -0.87 -0.85 -0.78
Autocorrelations
ay -0.028 -0.22 -0.17 -0.14 -0.01
gc -0.004 -0.09 -0.11 -0.13 -0.023
gi 0.102 -0.08 -0.22 -0.19 -0.002
dnx -0.309 0.07 -0.17 -0.23 -0.004

The growth rate of GDP is highly correlated witnsomption and in-
vestment growth rates (0.73) in the data. Thisizagl fact is more clearly
seen in the augmented RBC model with five shocksreas other models
imply much higher correlations above 0.88. All ratsdimply negative corre-
lations between the ratio of the trade balanceutpus and the growth rates of
consumption and investment.

We note that there is virtually no persistencehm growth rates of output
and consumption in the data, whereas the tradedmkand the growth rate of
investment are slightly autocorrelated. None ofrtisalels seems to be in line
with this stylized fact. However, we should notattthe stochastic growth
model is successful in replicating the non-autaglation ofgy andgc, but it
fails for gi anddnx
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To assess the relative importance of exogenoukshae computed vari-
ance decompositions using alternative models. Elselts of the variance
decomposition analysis are summarized in Table 5.

Tableb. Variance Decompositions. Full Sample

Augmented M odel

£? g9 ek g€ £
Gy 16.12 83.38 0.28 0.12 0.10
Gc 6.14 48.38 1.16 26.36 17.96
Gi 15.17 48.48 34.39 1.17 0.79
dnx 1.06 6.66 48.23 28.96 34.39
Encompassing M odel
Gy 20.22 79.54 0.24 - -
Gc 13.19 85.87 0.95 - -
Gi 22.22 58.89 18.88 - -
dnx 5.73 32.25 62.03 - -
Financial-Friction M odel
Gy 99.80 - 0.20 - -
Gc 98.12 - 1.88 - -
Gi 81.28 - 18.72 - -
dnx 29.62 - 70.38 - -
Stochastic M odel
Gy 26.12 73.88 - - -
Gc 8.83 91.17 - - -
Gi 2.84 97.16 - - -
dnx 21.69 78.31 - - -

The most remarkable result is the small role playethe transitory shock
relative to other shocks in causing variations mcrneconomic variables in
all models but the financial-friction model. Rectdht in the latter, there are
no permanent shocks but a transitory productivityc& coupled with world
interest-rate shocks and various frictions.

Although significant portions of the variationstime growth rates of out-
put, consumption, and investment can be attribtaedansitory shocks in the
financial-friction model, once we allow for permameroductivity shocks,
this is no longer the case in the encompassing m@deo we note that
approximately 62% of the variations in the tradieubee can be linked to world
interest-rate shocks in the encompassing modellevthis value is around
70% in the financial-friction model and 48% in daggmented RBC model.
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The effect of world interest-rate shocks on thearare of output growth is
virtually nil. This result is also valid for the emmpassing and financial-
friction models. These results are generally ie hvith those of Garcia-Cicco
et al. (2010) and Chang and Fernandez (2010). Hayeur results showing
the relative importance of the permanent produgtshocks stand in stark contrast
to theirs. In general, our results imply that tresmibcks are relatively more im-
portant in explaining variations in the growth satef output, consumption, and
investment. Indeed, approximately 80% of the vanatin the growth rate of out-
put can be attributed to permanent productivitckbo

Results from the encompassing model imply that 86 of the variations in
the growth rate of consumption can be traced todhiations in the trend shock.
This is even higher in the stochastic growth madelsignificantly lower (48%)
in the augmented RBC model, where the rest of dnations can be ascribed to
preference shocks and spending shocks.

7. Estimation Results for the Subsample: 2002.Q1-2013.Q3

We replicate our analysis for the subsample 2002@13.Q3 in order to
verify the robustness of our results in a periodadhtive stability. We sum-
marize the posterior estimation results in Table 6.

In general, the results are qualitatively similathe results from the full
sample. The trend growth shocks are more voldtde the temporary shocks
in all models. The ratio of the standard deviaiohshocksg, /ay, is slightly
larger in the subsample than inthe full sample7 Gidthe stochastic growth
model, 0.37 in the encompassing model, and 0.3thenaugmented RBC
model, respectively. As in the full sample, pererdrshocks appear relatively
more dominant than temporary ones.

Similarly, we note that by shutting down the tresiabck in this subperiod
and adding financial frictions, the volatility afrhporary shocks rises markedly.
Also, the parameters governing the extent of fir@rfdctions generally have
posterior mean values close to their full samplenterparts. The elasticity of
spread to expected movements in the country fundesehas a posterior
mean of around 0.86 in all models.

The ranking of the models using the log data defisialso the same in the
subperiod: the stochastic growth model and the rapessing model are rela-
tively more successful than the others.
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Estimation Results: Subsample 2002.Q1-2013.Q3

Posterior Means
Parameters Priors
Augmented Encompassing Financial- Stochastic
Model Model Friction Model Model
0.80 0.59 0.60 0.62 0.92
Pa : (0.49-0.69) (0.51-0.69) (0.56-0.68) (0.86-0.98)
100+ 5 0.97 0.92 1.50 1.00
%a (0.60-1.34) (0.59-1.23) (1.04-1.94) (0.62-1.37)
0.80 0.31 0.37 ] 0.52
Pg : (0.24-0.38) (0.29-0.44) (0.43-0.62)
3.03 2.46 2.12
100+ 2 (2.30-3.76) (1.79-3.12) . (1.39-2.86)
0.80 0.55 0.47 0.48 ]
Pr : (0.43-0.70) (0.33-0.61) (0.34-0.63)
0.61 0.53 0.55
100+ o 2 (0.45-0.76) (0.41-0.66) (0.41-0.67) ;
7777
Pe 080 1 (6335.99.29) ; . ;
8.25
*, - - -
100%. 2 (5.87-10.09)
0.86
Py 0.80 (0.76-0.96) i i i
102.74
100+ g, 2| (85.01-119.81) ; - -
5 00 9.71 9.70 9.68 8.77
¢ : (9.34-10.00) (9.32-10.00) (9.26-10.00) | (7.37-10.00)
o 050 0.50 0.40 0.45 )
: (0.13-0.86) (0.05-0.73) (0.10-0.81)
100 0.85 0.86 0.88 ]
n : (0.70-0.99) (0.72-1.01) (0.73-1.03)
0.86 1.46 0.81
100 oy 2 ) (0.58-1.13) (1.03-1.89) (0.56-1.05)
1.79 2.36 1.73
100+ o 2 ) (1.43-2.14) (1.89-2.81) (1.38-2.08)
100+ ) ] 3.95 4.27 3.69
i (2.90-5.04) (3.09-5.43) (2.94-4.42)
100 + 0 75 ) ] 0.95 0.90 0.99
2 (0.67-1.27) (0.63-1.15) (0.76-1.22)
Log data density 391.1226 400.3024 389.7457 43955

B

Notes: Values in parentheses represent 90% dfitfest posterior density intervals. Log data
density is computed using Laplace approximation.
Average Acceptance Rate Per Chains:
0.3197 0.3198 0.3197 0.3188 @32
0.3949 0.3955 0.3967 ®&39 0.3970
0.3307 0.3316 0.3303 0.3310300.3
0.3430 0.3377 0.3378 0.3456 @334

Stochastic Model:

Financial-Friction Model:

Encompassing Model:

Augmented RBC Model:
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Table 7 summarizes second moments of the datahase tmplied by the
alternative models in the subsample. In geneealisd moments are qualita-
tively similar to the full sample. Although consutigm and investment are
still relatively more volatile than output growtlsfandard deviations are
smaller in the subsample. According to the augntembedel results, con-
sumption growth and investment growth are moretilelthan output growth,
as expected. All models are successful in reptigathe countercyclical be-
havior of the trade balance-to-output ratio, bettagnitude is overestimated
in the encompassing, financial-friction, and statitagrowth models.

Table 7. Second Moments: Subsample 2002.Q1-2013.Q3

. Augmented | Encompassin Financial- Stochastic
Variables Data ?/Iodel Mo%el 9 Friction Moddl
M odel
Standard Deviation (%)
Gy 2.57 3.47 2.90 2.59 2.60
Gc 3.18 3.60 2.74 2.01 2.56
Gi 5.78 8.95 8.21 8.75 4,74
Dnx 1.25 2.34 1.65 1.66 0.78
S.D.(x)/S.D.(gy)
Gc 1.24 1.04 0.95 0.78 0.98
Gi 2.25 2.58 2.83 3.38 1.82
Dnx 0.49 0.67 0.57 0.64 0.30
Correlation with gy
Gc 0.83 0.87 0.98 0.98 0.98
Gi 0.74 0.86 0.89 0.89 0.98
Dnx -0.44 -0.38 -0.66 -0.62 -0.69
Correlation with dnx
Gc -0.50 -0.57 -0.73 -0.70 -0.80
Gi -0.36 -0.60 -0.92 -0.91 -0.81
Autocorrelations

Gy 0.19 -0.22 -0.15 -0.11 -0.03
Gc -0.04 -0.16 -0.09 -0.05 -0.02
Gi 0.47 -0.12 -0.22 -0.20 -0.02
Dnx 0.11 0.02 -0.21 -0.23 0.09

According to the results of the financial-frictionodel, growth in output
is more volatile than that in consumption growth;tbe other hand, growth in
investment is more volatile than that in output.eTlower volatility of the
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consumption behavior conflicts with the Turkishadand the overall expec-
tations for developing countries. The encompassindel is more successful
than the financial-friction model in replicatingcsuvolatilities of observed
variables.

The correlation between growth rates in consumgpdiaah in output on the
one hand and investment growth and output growttherother is high and
positive (respectively, 0.83 and 0.74), as expefitad the Turkish data. The
encompassing model, financial-friction model, atmtlastic model all over-
predict the correlation between output and consiampas well as that between
output and investment.

Table 8 summarizes the variance-decomposition sisdiyr the subsample.
Table 8. Variance Decomposition: Subsample 2002.Q1-2013.Q3

Augmented M odel

£? g9 e’ g€ -
Gy 16.67 80.20 0.10 0.00 0.02
Gc 10.56 65.96 0.71 21.93 0.84
Gi 23.21 53.39 22.93 0.10 0.37
Dnx 4.63 12.49 38.52 21.98 22.39
Encompassing M odel
Gy 26.80 72.9: 0.27 - -
Gc 16.9:2 82.1¢ 0.8¢ - -
Gi 26.7( 55.4] 17.8¢ - -
Dnx 9.4t 39.3¢ 51.2¢ - -
Financial-Friction M odéel
Gy 99.4¢ - 0.5¢ - -
Gc 97.8: - 2.17 - -
Gi 82.1¢ - 17.8] - -
Dnx 42.7% - 57.2% - -
Stochastic M odel
Gy 35.2¢ 64.7- - - -
Gc 19.7¢ 80.21 - - -
Gi 22.2 77.7: - - -
Dnx 1.2¢ 98.72 - - -

As in the full sample, transitory productivity slkoleas a minor role in in-
ducing the variations in macroeconomic variablesnagst 73% of the varia-
tions in output growth can be attributed to pernmarshocks in the encom-
passing model, 65% in the stochastic growth maoaled, about 80% in the
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augmented model. When we exclude the permanenkslamel include finan-
cial frictions, almost all of the variations in put growth are attributed tran-
sitory shocks.

Similar to the full sample results, once we allaw fermanent productivity
shocks, this is no longer the case in the encormgassodel. Also we note
that roughly 51% of the variations in the tradeabak can be linked to world
interest-rate shocks in the encompassing modelrealsdhis value is close to
57% in the financial-friction model and 39% in taggmented RBC model.

8. Conclusion

Although it is difficult to choose a single moded the most successful
among the alternative models, we can draw sevematlasions from this
exercise. First, (permanent) trend-growth shock d@aminant role in the
volatility of macroeconomic variables. The rolethis shock for the Turkish
economy is compatible with Aguiar and Gopinath @20Gupporting their
“the cycle is trend” argument. However, we alsoenibtat a model with tran-
sitory shocks coupled with several financial foos might also explain macro-
economic fluctuations.

Furthermore, once we allow for a permanent prodifigtshock in the fi-
nancial-friction model (the encompassing model €leang and Fernandez,
2013), the role of transitory shocks diminishesthvthe financial frictions
remaining equally important. Second, all alterratmodels are successful in
replicating a countercyclical trade balance anddpcong strong correlations
with output growth and a higher volatility of comsption. However, they
generally fail in replicating the persistence i thade balance-to-output ratio.

Although one may be tempted to choose the stochgstiwth model, on
the grounds of parsimony (Occam’s razor), we shoole that it fails in rep-
licating stylized facts in several dimensions. @hiour results are generally
robust in the relatively stable subperiod cove0§2.Q1-2013.Q3. Similar to
the full sample results, trend growth shocks seehave a dominant effect on
macroeconomic variables.

Overall, once we include a nonstationary produttighock in an other-
wise standard stochastic growth model, it accotortshe largest portion of
the variations in the macroeconomic variables. T$higenerally robust to the
presence of various financial frictions. Howevdstresult does not imply
that financial frictions are a minor factor in busss cycles. On the contrary,
permanent productivity shocks coupled with sevena&ro-frictions might
have more to do with macroeconomic fluctuationeskhresults indicate that
decision-making authorities should be concernediabmafting policies that
will lessen the impact of financial frictions on onaeconomic variables.
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Our paper examines the dynamics of GDP volatijijl@ever from the US
and the EU to Turkey. The associated volatilities derived through the
SWARCH (switching autoregressive conditional heteemlasticity) model,
proposed by Hamilton and Susmel (1994). We us&#hman filter to analyze
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1. Introduction

The deleterious effects of globalization have bigethe spotlight for the
last few decades. In particular, a series of rerating outward crises, ranging
from the October 1987 stock-market crash in thettSugh the ERM crisis
of 1992 in Europe to the Latin American breakdowh4994 have served to
draw attention to the concept of spillover and agitn effects.Recently, the
profile of this concept rose even higher in the avak the global financial
crisis of 2008 and 2009. Although conventional wisdholds that globaliza-
tion is the main driver of macroeconomic co-movetaetross the globe, the
impact of trade activities and financial integratian macroeconomic volatility
is ambiguous.

For instance, greater integration does not nedgssaiuce synchroniza-
tion if integration is primarily associated withcieased specialization (Kose,
Otrok, Prasad, 2008). In other words, the naturglabalization, as well as
the specific properties of the shocks being comeiiedetermines the net ef-
fects of spillovers. Nevertheless, the correct fifieation of spillovers re-
mains important, given their contribution to a coyls economic volatility
(Carare, Mody, 2010). Therefore, an in-depth amslg&the prevailing spill-
over effects is required in order to identify thiégims of GDP volatility and
design effective policy prerequisites for minimigithe risks that are associ-
ated with globalization.

There is voluminous literature on the effects afssrborder economic in-
terdependencies. Specifically, much has been wriieout contagion and
spillover propelling business-cycle synchronizafioHowever, a concrete
measure of causality has proven elusive in lighthef growing influence of
common factors (such as supply shocks or globahfifal turmoil) that also
affect business-cycle synchronization. Hence, asessnent of volatility
spillover is crucial if we are to understand itgangmission mechanisms and
the details of its dynamics.

There is consensus in the empirical literaturet@nexistence of spillover
effects, although their magnitude is left to becspated about. This is so

1 Although there are different definitions for thencepts of spillovers and contagion effects,

the distinction usually focuses on the unanticipatature of contagion, whereas interde-
pendencies and spillovers are often perceived psotad (Masson, 1999, and Pericoli and
Sbracia, 2003). Throughout our paper, contagion spilover effects are used inter-
changeably, both meaning co-movements of macroeaigriadicators.

2 Krugman (1993), Razin and Rose (1994), Mendoza (19dxter and Crucini (1995),
Easterly, Islam, and Stiglitz (2001), and Bekaesgrugdy, and Lundbland (2002).

3 Kose et al. (2003); Perez et al. (2003); Stock\afadson (2005).
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due to the variability of the result with respectthe model specifications,
country- or region-specific samples, and the tipanschosen. Another vein
in the literature focuses on the transmission caBnconveying the spillover
effects? In practice, the main culprits here have beerritieg share of inter-
national trade, global capital flows, and the cgigas nature of the herding
mentality accompanying financial speculation. Hueirt part, Helbling et al.
(2007) and Bagliano and Morana (2011) argue thatridde channel appears
to be the top transmission mechanism for US GDARtiity spillovers to the
rest of the world, whereas Bayoumi and Swiston @2@&mphasize financial
transfers.

Although it is inarguable that trade linkages geteerboth demand- and
supply-side spillovers, the degree to which thigrie depends on the spe-
cialization of production, which, in turn, is based the comparative advan-
tages of the trade partners being considered (Kdsek, Prasad, 2008; Bax-
ter and Kouparitsas, 2005). As for the herding bmeof financial agents,
this might well incite spillover effects as muchthe two other factors. This
is especially the case for small open economiasTilirkey that rely heavily
on capital inflows to power their economic growftherefore, as one such
country, Turkey’s reliance on foreign capital rathiegan domestic savings to
boost investment points to a major source of vabidity to international
spillover effects. The goal of reducing this vukdality provides us with the
motivation to investigate the details of volatilgpillovers from the US and
the EU to Turkey.

Studies of Turkey typically concentrate on first memts (mean). Busi-
ness-cycle linkages among the economies of thaRéF-U, and Turkey were
examined previously by Sayek and Selover (2002erevitihe VAR model
was used to seek business-cycle transmissions &etiverkey and the EU.
As one of Turkey’s largest trading partners, Gewynaas chosen as a proxy
for the EU. The authors performed the same analysidboth annual and
guarterly data, with the data of the former cowgrii®56-1998 and the latter
1981-1998. They concluded that the business cyaflekurkey and the EU
were separate, despite the structural-vector-agitession analysis pointing to
moderate transmission from Germany to Turkey. Furtiore, no Granger
causality was identified, so it was decided to gatize Turkey as a country
more subjected domestic economic and political phesna than foreign
ones.

4 Masson (1999), Kaminsky and Reinhart (2000), Reitg2001), Karolyi (2003), Pericoli
and Sbracia (2003), Claessens, Dornbusch and Pa@d)2and Kaminsky, Reinhart, and
Vegh (2003).
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Likewise, Berument, Kiling, and Ytcel (2005) analyzhe synchronization
of the business cycles between Turkey and the BBy Tocused on the cyclical
component of the monthly industrial-production aedi of both parties, which
yielded a cross-correlation pattern. This indicatedintercyclical linkages
between Turkish and European business-cycle dysamigich implied that
the EU’s timing of its implementation of its econenpolicies (in order to
decrease the volatility of output) may have acjumtreased the output vola-
tility for Turkey. On the other hand, when only tii&a for non-crisis periods
of Turkey are considered, a pro-cyclical linkagerésealed between the
Turkish and the European economies.

Akkoyun, Giinay, and Ogan (2012) looked at the co-movements of busi-
ness cycles in Turkey, the EU, and the US by uaimgvelet method enabling
the decomposition of cycles into different frequesc They stated that the
contention of trade relations being a direct trassion channel did not hold
up as expected: the correlation between EU andiSudycles was no higher
than that between the US and Turkey. Although titeas found something
of note in the post-2001 period—a major advanceusinesscycle correla-
tions between Turkey, the US, and the EU—which #agylained as a sign of
the structural transformation going on in the Tsinkkieconomy during that
time, determining true patterns of correlation nbesteft to future researchers.

Ozkan and Erden (2014) scrutinize the internatidgrealsmission mecha-
nisms arising from the business cycles in Turkethule Longest Common
Subsequence (LCS) method. Industrial-productioncesdof 32 countries are
decomposed into business-cycle components withagpdication of an HP
filter; the countries are then clustered with resge their degrees of busi-
ness-cycle synchronization. The US, Japan, the@#fada, and South Korea
are found to be the leading transmitters of thegifiess cycles to Turkey.

We examine the dynamics of GDP volatility spillo¥eym the US and the
EU to Turkey, and, unlike our predecessors in #eemt literature, focus on
the second moment (conditional heteroscedastidity) determining the
transmission effect. The associated volatilities derived from the SWARCH
(switching autoregressive conditional heteroscédggt model, which has
superior properties to conventional ARCH-type meddlhen, we use the
Kalman filter to measure the time-varying volailgpillover of GDP growth
rates among the US, the EU, and Turkey over thagdrom first-quarter
1995 to fourth-quarter 2013.

The rest of the paper is organized as follows:i8e@ provides the data
and the methodology. Section 3 presents the erapimgsults. Section 4 is the
conclusion.
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2. Data and Methodology

Quarterly GDP data from Turkey, the US, and the(E® of the 28 mem-
ber countries) for the relevant period are obtaiinech the OECD database.

We decide on the SWARCH model, in which the paransetf the ARCH
process are allowed to vary over time, as proptsyeHamilton and Susmel
(1994), to model GDP growth volatility.

Despite their widespread mention in the empiridaradture, the ARCH-
type models are criticized as deficient for theghhpersistence. Hamilton and
Susmel (1994) claimed that the structural changlénARCH process might
explain its poor forecasting performance and higrsigtence in its models.
This spurred them to develop a specification thatilel allow ARCH-model
parameters to occasionally change. Furthermore S(NeRCH model cap-
tures the time-series properties of dramatic evanen economy, such as a
stock-market crash, more realistically. The SWAR@HBdel, in which vola-
tility depends on past news and the present stateececonomy, outperforms
other ARCH models with respect to econometric magdtction criteria and
forecast performances (Susmel, 1999), Edland Oztirk, 2013).

SWARCH models are also found to be better thantioadl ARCH-type
models for different financial-market segments/uding exchange rates for
Beine et al. (2003), Cheung and Erlandsson (20&&), Gur and Ertgrul
(2012), and interest rates for Cai (1994). Theyeheatue for GDP volatility
modeling as well, including Rashid and Karaars®i1@), Chen (2006), and
Bhar and Hamori (2003).

Hamilton (1989) suggested the following regime-siiihg model for the
conditional mean

Yo = M+ Y, 1)
where 4/ denotes the parametgy, when the process is in the regime
represented by =1, while 4 indicatesy, whens =2, and so on. The

variable y, was assumed to follow a zero-megf order autoregression:

Vi =0 Yia + 0.V, +ot 9, yt—q + 2)

In the SWARCH framework, the error process is dbedrby the following
equations,

IAENENS 3)
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Here 4, is assumed to follow a standard ARCH process,

A =hy, ()

with v, , a zero mean, unit variance i.i.d. sequence, and

h, = ay + 8% + ayilhs + ..t 8, fiPg (5)

The underlying ARCH(q) variable £ is then multiplied by the constant
\/g_l when the process is in the regime represented, by1l, multiplied by
\/g_z whens, =2, and so on. We can say that in (3) follows the state K,

qth order Markov-switching ARCH process, denoted as
SWARCHK, q) (Hamilton and Susmel, 1994 and Oziin and Eti2014).

In this study, it is assumed that there are twawldly states: low volatility
(statd) and high volatility (state2) . Hence, the transition-probability matrix

is simplified to:

P, P 2
P :{ 1 12} where z . pi=1
Py =1

22

After obtaining the volatility series of GDP growtbr Turkey, the US,
and the EU, we investigate dynamic spillover relasghip between output
growth volatilities by working with the Kalman Feit model. In this way, we
uncover the spillover relationship between GDP dhowolatilities through
the use of second moments (variance) instead ohmagdables, as in the
paper of Oziin and Eggwl (2014). Then we take a dynamic approach with
the Kalman Filter method—based on recursive estimatto detect the sta-
tistically significant spillover relationship betem output growth volatilities
(Ertugrul and Oztirk, 2013).

We rely on Harvey (1989), who introduced the Kalrfitter to the state-
space approach. In fact, the Kalman filter is basedhe form of state-space
representation. A linear state space of the dyramfcan equation can be
represented as

yt :Ct +Zta‘[ +gt (6)
g =0 +Ta +5 7
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where in our case, is the vector of unobserved state variables, where

57

C,,Z,,d,and T, are adaptable vectors and matrices, and wigaed J, are

vectors of mean zero, Gaussian disturbances. Asdsta equation (7), the
unobserved state vect@, is assumed to change over time as a first-order

vector auto-regression.
3. Results

3.1 The SWARCH Model

The results of the SWARCH (2, 1) model (with 2 esadand ARCH of or-

der 1) estimations for GDP growth in Turkey, the, d8d the EU are pre-

sented in Table 1 below.

Table 1. SWARCH (2, 1) Model Results

Variable Turkey The US The EU
Mean Equation

Constant 0.039** 0.099** 0.024**
Yt-1 0.222* 0.327* 0.554*
Constant 0.170** 0.110** 0.089*
&2, 0.544* 0.426* 0.320*
P ok 0.93* 0.61* 0.91*
P22k 0.99** 0.99* 0.99**
g xxx 5.821 7.606 4.152
Log-Likelihood -102.708 -64.621 -70.549

* 1% significance level and ** 5% significance léve

= P 11 and P?show transition probabilities

g, shows scale coefficients
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The coefficients are statistically significant, atg stability conditions spe-
cific to SWARCH models are also nfeSmoothed probability graphs for
every model are presented in Figure 1.

Figure 1. Smoothed Probability Graphs for Turkey, the US, and
the EU
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® In order to check the nonlinearity of the growtteraariables before SWARCH modeling,

we first conduct the BDS test. BDS test results showlinearities at the variables. For an
additional nonlinearity check, we define an AR/MAusture for all the variables and check
the ARCH effect by running the ARCH-LM test. We find ARGffects for all the vari-

ables. These results could suggest time-varyingcesf The test results are available from
the authors upon request.
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3.2 The Kalman Filter Results

Having determined GDP growth volatilities, we exaeiithe dynamic
spillover relationship between them with the Kalnklier model. First, we
study the effects of US GDP volatility alone on Rey’'s GDP volatility; then
we investigate both US and EU GDP volatilities effféurkey’s®

The Kalman Filter specifications that were centwabur study of volatility
spillovers are presented below in equations (8-11).

VOL_TURKEY, = a, +a,VOL_US, +¢, ®)
a'i,t = a'i,t—l +Vi )t (9)
VOL_TURKEY = a, +a, VOL_US, +a, VOL_EU,¢, (10)
a‘i,t = a‘i,t—l +Vi,t (11)

In Eq. (10), thea,, coefficient is statistically insignificafitBoth in Eq.
(8) and Eq. (10)a,, coefficients are statistically significa%t?igure 2 shows
dynamic (time-varying)a,, coefficients in Eq. (8) and Eq. (10).

Both a,, coefficients in Eq. 8 and Eq. 10 show similar @ats, bearing

out the robustness of our results on the spill@ffacts of US GDP volatility
on Turkish GDP volatility.

Figure 2 presents the change in the magnitudeeogplilover effect over
time. US volatility’s impact on Turkey follows asihg trend over the years,
consistent with the financial liberalization undemg by Turkey during the
last two decades. Indeed, this spillover effeetiisost steady except for crisis
periods.

We also checked the effects of EU volatility alome Turkey’s volatility; however, the
coefficients were statistically insignificant. See did not report these results.

This result is consistent with Footnote 2. Resultiicated that EU GDP volatility has no
significant effect on the GDP volatility of Turkey.

The effects of EU GDP growth volatility on Turkeyegonomy turn out to be statistically
insignificant. However, when we omit this variabh® significant change appears in the re-
sults. In both cases, in Eq 8. and Eq. 10, the&sffef US GDP growth volatility on Turkey
are statistically significant, and the coefficieats similar. Both Eq. 8 and Eq. 10 serve as a
robustness check.
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Figure 2. TVP Estimates for a,, coefficients in Eq. 8 and Eq. 10

12

|

10

AA—\]

|

Ch
A

1995Q1 |
199504
1996Q3
1997Q2
1998Q1
199804
1999Q3
200002
200101
200104
200203
200302
2004Q1
200404
2005Q3
200602
2007Q1
200704
200803
200902
20100Q1
201004
20114Q3
2012Q2
201301
201304

- Effect of US Volatility on Turkey (Eq. 8)= Effect of US Volatility on Turkey (Eq. 10)

We observe local peak points at 1996 Q2, 1999 Qa2 22, 2006 Q3,
and 2009 Q4, which coincide with the crises. THdia from the relatively
recent global financial crisis of 2008 and 2009 toe Turkish economy is
also discernible in the figure above. The strongickpin the estimated pa-
rameter of the effect of US volatility on Turkeydbserved to follow immedi-
ately after the worldwide slowdown.

Table 2 presents the timetable for the businesg-t¢yening points of Tur-
key and the US, as well as the time-varying paranegttimate of the effect of
US volatility on Turkey. NBER's US business-cyclfarence dates and the
guarterly GDP growth rates of the US and Turkeyused to mark the contrac-
tion and trough periods of the respective econoniiable 2 demonstrates that
the rise in the spillover effect of US volatility @ urkey follows either contrac-
tion or trough periods in the US, with one or twaader lags on average.

4. Conclusion

The volatilities in quarterly GDP for Turkey, theéSUand the EU are de-
termined through use of the SWARCH model, as pregds/ Hamilton and
Susmel (1994). Afterward, we turn to the Kalmatefito detect any spillover
effects of GDP volatilities in the US and the EUTamrkey’s economy between
the first quarter of 1995 and the fourth quarte2013. We find evidence of
significant cross-country spillover from the USTwarkey, especially
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Table 2. Timetable for Peak Points of Estimated Sdiver of
US Volatility on Turkey and Contraction and Trough
Phases of the Business Cycles in the US and Turkey

Spillover | US | Turkey Spillover | US | Turkey
Effect Effect
Q1 Q1
Q2 - Q2
1995| Q3 2003| Q3
Q4 - Q4 -
Q1 - Q1 -
Q2 X - Q2 X
1996 | Q3 - 2004 | Q3
Q4 Q4
Q1 Q1
Q2 Q2
1997| Q3 2005| Q3
Q4 Q4
Ql Ql -
Q2 Q2 -
1998 | Q3 - 2006 | Q3 X - -
Q4 - Q4
Ql - - Q1
Q2 - Q2
1999| Q3 2007| Q3
Q4 X Q4 -
Ql Ql -
Q2 Q2 -
2000| Q3 2008| Q3 - -
Q4 Q4 - -
Ql - - Q1 - -
Q2 - Q2 - -
2001| Q3 2009| Q3
Q4 - Q4 X
Q1 - Q1
Q2 X Q2
2002| Q3 2010| Q3
Q4 Q4
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in times of crisis. However, when we study the rdaaf the EU, either alone
or in tandem with the US, its GDP volatility emesges insignificant as far as
affecting Turkey is concerned. Our results are isdast with those in the
empirical literature who argue for no meaningfulleper effect from the EU
to Turkey, as in Sayek and Selover (2002) and BeninKiling, and Ydcel
(2005).

On the other hand, we provide empirical evideneesignificant volatility
spillover effects from the US to Turkey, as statedhe paper of Ozkan and
Erden (2012). It is worth mentioning that interegly, although the EU is
Turkey’s largest trading partner, there appearbeaono volatility spillover
from the former to the latter.

This empirical result suggests that either theetrefdnnel does not consti-
tute the main transmission mechanism for GDP \ilatmoving into the
Turkish economy or the turbulent depreciation &f ¢#ixchange rates serves to
constrain any European regional spillover of votgtias argued by Shih and
Wang (2009). In any case, further in-depth invexdian is called for in order
to understand the lack of a volatility spillovefesft from the EU to Turkey.
Also left to future researchers is the questiomvbich transmission channels
are responsible for spreading such volatility outlyaow that we have estab-
lished that the US is a major source of Turkey'stalnle economic behavior
via the spillover effect of its GDP volatility.
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“Mathiness” ve Istatistik, Ulusal Gelir Hesaplart,
Matematik ve Ekonometri Konusunda Keynes

Ercan Uygur

Ozet

Paul Romer, 2015'teki bir makalesinde ve bazi “blpagilarinda iktisatta
matematgin uygunsuz kullanimini “mathiness” kavrami iledéaetti ve bir
tartisma balattl. Bu konunun yakindan ve daha gedlarak icinde olmasina
karsilik, John Maynard Keynes'e bu tarhalarda atif yapiimadi. Keynes'in
istatistik, ulusal gelir hesaplari, matematik, ekmetri gibi yontemlerin ikti-
satta kullaniimasiyla ilgili golieri nedir? Bu konuda yaldanini nasil de-
gerlendirebiliriz? Bu yazinin birinci amaci, bu venzeri sorulara yanit ver-
meye cakmaktir. ikinci amag, Keynes'in olasilik, endeks sayilari ganel
olarak istatisgte; ulusal gelir hesaplari vegdir ekonomik istatistiklere; eko-
nometriye; ekonomiyle ve istatistiklerle ilgili kumlara yap katkilari ve
etkileri incelemektir. Bir G¢linci amag, (i) paraktar ile Carli ve Jevons
fiyat endeksleri, ve (ii) mali ¢carpan etkisinin nioa mi, reel mi oldgu ko-
nularindaki targmalari agciklamak ve irdelemektir.

JEL Kodlan : E12, C4, E5, B4, B23, C01, C1, EO1

Anahtar kelimeler: “Mathiness”, Keynes, istatistik ve olasilik, ekRdeayilar
ve para miktari, iktisatta matematik, ekonometikitemler, ulusal gelir
hesaplari, nominal ¢arpan etkisi

" Turkiye Ekonomi Kurumu, Ankara. ercan.uygur@gneaimn.
Bu makaleyi okuyup gogibildiren iki hakeme ve Recep Kok ve Bilent Gililina; tartsma
metni gamasinda okuyan Celal Kiu¢iiker ve Ercan Erkukakkiir ederim. Makalede bulu-
nabilecek tim eksik ve yasglarin sorumlulgu elbette bana aittir.
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“Mathiness” and Keynes on Statistics, National
Income Accounts, Mathematics and Econometrics

Abstract

In a paper and some “blog” essays in 2015, Paul &Raampressed the
inappropriate use of mathematics in economics thighterm “mathiness” and
started a debate. Although John Maynard Keynes elasely and more
widely involved in this issue, there was no refeeemo him in this debate.
What were the views of Keynes on the use of skedishational-income ac-
counts, mathematics and econometrics in econorbiog?can we evaluate his
approach to this matter? The first aim of this papdo try to answer these
and similar questions. The second aim is to lod& Keynes’s contributions
to--and his influence on--the use in economicsrobability, index numbers
and statistics in general; national-income accoants other economic statis-
tics; econometrics; and institutions related toreenics and statistics. A third
aim is to explain and evaluate the debates ovehéi)quantity of money and
Carli and Jevons price indices, and (ii) whethecdl multiplier effects are
nominal or real.

JEL Codes E12, C4, E5, B4, B23, C01, C1, EO1

Keywords: “Mathiness”, Keynes, statistics and probabilingex numbers
and quantity of money, mathematics in economiosnemetric methods,
national income accounts, nhominal multiplier effect
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1. Giris

Blyume iktisadinin 6nde gelenlerinden Paul Romet52bainda sundu-
§u ve sonra American Economic Review, Papers anceRdings'de yayinla-
nan makalesinde, bilyimede ve genel olarak iktisadtizzmatiksel modellerin
kullanimiyla ilgili saptamalar ve eitiriler yapti. Bu makalede matemgiti /
matematiksel modelin bilimsel bakimdan uygunsuzkéé&iye kullanimini
“mathiness” kavrami ile ifade etti. “Mathiness dedi yaklasim, akademik
siyaseti [taraf tutmayi] bilim olarak gosterme afdacasina izin veriyor. ...
mathiness, kelimelerin ve sembollerin bir karini kullaniyor, ancak anlam
kaymalari icin gesibir basluk birakiyor...” Romer (2015, s. 89). Bazi mate-
matiksel modeller, sanki bir sihirbazlik, iskamkagidi hilesi yapiliyormg
havasiyla sunuluyor. Romer (2015, s. 93).

Romer bu makalede (Lucas 2009), McGrattan ve Prie@fil0), Lucas ve
Moll (2014) ve Piketty ve Zucman (2014) gibi bazakalelerdeki matematik-
sel model kullanimini “mathiness” yaklmina érnek gosteriyor. Daha somut
olarak, 6rngin Lucas (2009) makalesinde bir katsayinin blygiklinodel
sonugclarinin kanitlanmasi igin kritik énemdedir fa&at bu konuda hata ya-
piimistir. Buna kagilik bu hata, makale tagtha metni gamasinda iken go-
rilmemi, hatayl sonra hakemler ve son olarak edittrlefadle etmemgtir.
Romer (2015, s. 92) bu durumu, iktisatta matematikatalarin olgan kar-
silandgl ve hatta matemaiin énemli gorilmedii yeni bir durum olarak ta-
nimlamaktadir. Lucas ve Moll (2014) makalesindebitelimit hatasini ya-
zarlara kendisinin bildirgini sdyleyen Romer, buna kagirk makalenin bu
hata ile dnemli bir dergideJ¢urnal of Political Econonjyyayinlandgini, bu
durumda iktisatta “mathiness” anlayiin ve dengesinin kabul edifgini be-
lirtiyor. Bu gibi nedenlerle matematiksel modellefaha az dikkate alinip
okunacgini da ekliyor.

Romer’in makalesi iktisatta “mathiness” konusundeigmalar yaratmsiir
ve kendisi de bu kavramla ilgili aciklayici “blogazilari yazmaktadir. Romer
bu yazilardssu noktalari vurguluyor. (i) Bazi taraftar iktisdégy matematiksel
modellerle taraftarliklarini ve ideolojik konumlaristrdiriyorlar. (ii) Hatta bu
baglamda matematiksel hatalari bile gérmezden gebiyoriii) Matematiksel
model sonuclarinin iktisat¢cinin taraftar/ideoldigmumuna gére yorumlanmasi
kabul edilemez ve bilimsellikten uzakfaak anlamina gelir. (iv) Bazi olumsuz
orneklere kagihk, dogru kullanildiklarinda, matematiksel modellerle gt
konulari daha iyi aciklanabilir, genellenebilir daha bilimseldir. Romer’in
kendi birkac¢ yazissunlardir; Romer (2015, 15 Mayis; 18 Mayis; 27 Mayis
Baska birka¢ yazi orng icin Gans (2015, 15 Mayis), Smith (2015, 16 Mayis
Vollrath (2015, 29 Mayis) belirtilebilir.
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John Maynard Keynes, iktisatta matematik, ist&tigd ekonometri kulla-
nimi, hatta istatistikte matematik kullanimi konmutda ¢ok yazdi ve yorum-
landi. Buna katilik, ilginctir, Romer’in makalesinde ve yazilare#&eynes'in
adi bir kez geciyor ve farkli bir BEamda. Romer (2015, 18 Mayis, Bélim V,
ss. 4-5), George Stigler ve Milton Friedman’in Kegie ve tekelci rekabet
katkisi nedeniyle Edward H. Chamberlin’e staideolojik ve taraftar olarak
yogun bir kampanya Btattiklarini 6rnek olarak veriyor. Keynes ve
Chamberlin, piyasa aksakliklarini vurgulamalari kiramsal yaklgimlari
bakimindan dgru olsalar da, Stigler ve Friedman bu yakiaari ideolojik
olarak kabul edemezlerdi ve kampanyanin nedenituyd

Romer’in “mathiness” makale ve yazilarinda yer glaraKeynes, iktisatta
kullanilan yéntemler konusunda sik¢a ve artan @ctattymalara konu ol-
maktadir. Bu bglamda bir tarafin gowiii su ifadelerle 6zetlenebilir.
“1. Keynes iktisatta istatistik, matematik ve ekowadri gibi teknik yontemler
kullanilmasini istemezdi, bunlara kadi ve kendisi de bu yontemleri kullan-
mazdi. 2. Bu yontemleri zaten kullanamazdi, ¢tinkikbnularda yetersizdi.”
Asagida Bolim 4'te aciklagamiz gibi, Keynes'in bu konularda yetersiz ol-
dugunu oldukca acimasiz bir Uslupla sdyleyenlerdenedgelen birisi Paul
Samuelson’dur.

Keynes'in digunceleri, nitelikleri, yaptiklari ve yazdiklari bifadelerle
muhatap oluyor? Bu gibi sorular ve tamalar ilginctir ki artarak sirtyor ve
Romer gibi iktisatcilarin konuyu giindeme almasgéasirecektir. Keynes'le
ilgili tartismalarin strmesinin bir nedeni de kendisinin yalaiiktisatta dgil;
istatistik, mantik, felsefe, matematik ve hattarekoetri gibi konularda faal
ve Uretken olmasiyla da ilgilidir.

Keynes, kariyerinin bdarinda istatistik kurami ve uygulamalar tzerinde
yogunlasmistir; kuramsal ve uygulamali istatistik konularingecok makale-
si, 6nemli gbrilen ve hala tastna konusu olan bir olasilik kitabi vardir. Or-
negin endeks sayilari Keynes i¢in bircok yayininda glan énem verdi bir
konudur. Alfred Marshall ve Arthur C. Pigou gibtigatcilarin yonlendirmesi
olmasa ve kendi gaa karar verse, Keynes bliyik olasilikla akaderolkna
istatistizi 6nde tutarak devam edecektir. Keynes'in iktisgtbgunlasmasinda
baska etkiler de vardir elbette. Orfie, bata Britanya olmak iizere birgok
Ulke merkez bankasinin 1920’lerde ve 1930’lardartesiin cok yank bul-
dugu para politikalari uygulamalari énemli bir etkidir

Keynes, Universite, devlet ve 6zel kesimlerdesgal oldugundan, eko-
nomik istatistiklerin derlenmesi ve yayinlanmasiyli cabalar gosternsi
kurumsal etkileri olmgtur. Ozellikle ulusal gelir hesaplarinin belli kitizeye
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gelmesinde 6nemli etkisi vardir; istatistiklerlgili kurumlarin olymasinda,
bu kurumlara uygun uzmanlarin atanmasinda, herarBaida hem uluslararasi
dizeyde, etkisi ve katkisi dikkat ¢ekicidir. Ekoretnik calsmalara ve ku-
rumlara da énemli katkisi ve etkisi olgtur. Blyik Buhran déneminde eko-
nometri konusunda girgii tartismalar ve yapfii elsstiriler sasirticidir ve
bunlar bugiin de yazilara, tarhalara konu olmaktadir. Keynes'in algcak go-
nalla birisi olmadgini ve &ir elsstiriler yapabildgini burada belirtelim. Belki
bu nedenle, kendisi dga elestirilere hedef olmstur.

Bu yazinin birinci amaci, Keynes'in istatistik, sl gelir hesaplari, ma-
tematik ve ekonometri gibi yontemlerin iktisattallenilmasi konusundaki
gorislerini degerlendirmektir.ikinci amag, Keynes'in olasilik, endeks sayilari
ve genel olarak istatige; ulusal gelir hesaplar vegair ekonomik istatistik-
lere; ekonometriye; ekonomiyle ve istatistikledgili kurumlara yaptgl kat-
kilar ve etkileri irdelemektir. Bu cercevede Uclirtir amag, yeterince bilin-
meyen iki konuya dikkat cekmektir. Birincisi, 2Qizy1l baglarinda para-fiyat
dizeyi iliskisi baglaminda da ¢okca gundeme gelen Carli ve Jevons diya
deksleri ve bunlarla ilgili tagmalardir.ikincisi de, carpan etkisinin nominal
veya reel olmasiyla ilgili tagmadir.

Yazinin planioyledir. izleyen ikinci bélimde Keynes'in ki@ endeks sa-
yilari ve olasilik kurami gibi istatistik konulada 1906 sonrasinda yapti
calismalar, o dénemin istatistikcileri ve istatistik kunlari ile iligkileri kisaca
ele alinmaktadir. Ugiincii bélimde Keynes'in ulusairdnesaplari ve ekono-
mik istatistiklere hem kuramsal iktisat, hem iktigaolitikalari b&laminda
verdigi 6nem, bu konularda ggiimleri ve kurumsal yénlendirmeleri irdelen-
mektedir. Dordinci bélimde Keynes'in ekonometriilddi kurumsal iliski-
leri, bu konudaki gorgleri ve girdigi tartismalar dgerlendirme konusu edil-
mektedir. Keynes'in iktisatta matematik kullaninayilgili gorisleri yazinin
besinci bélumine birakilmgtir. Yazinin sonunda, altinci bélimde toplu bir
degserlendirme yer almaktadir.

2. istatistik ve Olasilik

Keynes, 1905 Haziraninda Cambridge Universitesiindeezun olduktan
sonra, Kamu Hizmeti (Civil Service) sinavlarinaegjrsinavi ikinci sirada
kazanir ve Ekim 1906’da Britanya Hindistan Dairedé calkmaya balar.
Sinavi ikinci sirada kazanmasinin nedeni, bircokukia en yiksek notlari
alirken, matematik ve iktisattan gorecesigkinot almasidir. Bu sonugclarla ilk
tercihi olan Hazinedesé bglayamamy, ancak iktisattan diik not almasini
sinavi dgerlendirenlerin kendisinden daha az iktisat bilmesbglamistir.
(Harrod, 1968; O'Connor ve Robertson, 2013).
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Hindistan Dairesi, Keynes icin doyurucu olmayakjaibir ¢calsma yeri-
dir ve burada zamaninin @mu kendi calmalarina ayirmgtir. Bu dénemdeki
distincesi, ileride mantik ve 6zellikle istatistik knrakonusunda uzmarga
maktir; en ¢ok cadip yogunlastigl konu olasilik kuramidir. Bu dénemdéhe
Principles of Probability bashkli bir tez yazip Cambridge Universitesi'ne
(Kings College) bir akademik/agarma gorevi (fellowship) almak tzere sun-
mus, ancak bu goérev, cok kiclk bir farkla da olsaskbaina verilmitir.
(O'Connor ve Robertson, 2013).

Haziran 1908’'de Hindistan Dairesi'nden istifa edesynes, Cambridge
Universitesine gidip akademik cghalarini sirdirmiiiir. Olasilik Gizerine
yazdgl tezin hakem elgirilerini de dikkate alarak bu konuda un calsip
tezi bir kez daha sunrgiwr. Diizeltiimi tez ¢ok bgarili bulunmy ve Keynes
1909 bainda Cambridge Universitesinde istéidikademik géreve atanstir.
Keynes cabmalarini olasilik Uzerine surdirmek istese de,efMarshall ve
Arthur C. Pigou, parasal katki dagtayarak, iktisat tizerinde gonlasmasini
istemglerdir. (Seneta, 2014; Harrod 1968).

2.1istatistik ve Endeks Sayilari

Keynes, 1908 ile 1912 arasindagolugu Journal of the Royal Statistical
Society (JRSS®)e, bazilari d&Economic Journatia olmak Uzere bircok ista-
tistik makalesi yayinladi. Bu yayinlarinda, endskgilari konusu énemli yer
tuttu. Mayis 1909'da The Method of Index Numbers with Special Reference
to the Measurement of General Exchange Valmismasi ile Cambridge
Universitesinin Adam Smith 6diliinii kazandi. Endsdglari konusu Keynes
icin hep 6nemli oldu vesagida acikladiimiz gibi, daha sonraki bazi yayinla-
rinda da 6nemli yer tuttu. Keynes (1921), Keynex3(Ql Cilt I) ve Keynes
(1936) kitaplar1 bu bdamda tc¢ 6rnektir.

Keynes, Index Numbersalismasinda o dénemde 6ne cikan “olasal
(stochastic) yakkam”i genk sekilde ele aldi. Gunimizde szl edilmeyen bu
yaklssimi kisaca aciklamak uygun olacak. Bu konuda Aldr{#992) ve
Shimuzu (2014) calmalarina da bakilabilir.

Olasal yaklaimin temelinde, her bir mal ve hizmet fiyatindakgigmenin
genel enflasyon geri etrafinda rassal (random) bir hata terimi kafdakli-
lastig1 distincesi vardir. Orrgn, i maddesinin 1 ve 0 donemleri igin fiyat
oranini, bu iki donem arasindaki “1 + genel enftesydeseri olana’nin bir
islevi olaraksdyle ifade edebiliriz;

(Pripoy) =a+uw;i=1,2,...,N
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Burada y ortalamasi 0 ve varyanst olan bgimsiz bir rassal digskendir
ve hata terimi olarak gunulmelidir. N, tim mal ve hizmet fiyatlaridir. Tim
fiyatlan dikkate alarakg’'nin En Kigik Kareler tahmin edicisbyle yazila-
bilir;

A=PFP = Z[(pl,i/po,i)] IN
Bu ifade, Carli fiyat endeksi.@larak bilinir.
Simdi i maddesinin 1 ve 0 donemleri icin fiyat onani

In(pri/po;) = N0 +g;i=1,2,...,N

olarak yazalim. Burada,gine ortalamasi O ve varyansi olan b&msiz
bir rassal dgiskendir. Iror ise bu kez genel enflasyon oranini temsil etmékted

Ina’nin En Kiguk Kareler tahmin edicisi;

InA = Z[IN(p./po)] N
Buradan gagidaki logaritmasiz ifadeye uldabilir;

A=R= [ [(p1,i/po,i)] N
P, Jevons fiyat endeksidir.

Carli P, ve Jevons Hiyat endeksleri 6zellikli endeksler gibi goriinmekl
birlikte 6nemli kusurlari vardir. Birincisi, bunlar hesaplanmasinda tim mal
ve hizmetler i¢in gt agirlik varsayimi yapiimaktadir.

Keynes,Index Numbergalismasinda olasal yaklami ayrintiyla incelersi
ve mal ve hizmetlerins@ agirlikl olmasini elgtirip kabul edilemez bulmu
tur. Keynes'in ikinci elgtirdigi konu, olasal yaklamdaki genel (veya ortala-
ma) fiyat dizeyinin paranin miktar kurami ilesklilendiriimesi olmutur.
Keynes, endeks sayilar ve 6zellikle bu sayilassall yaklam konusunda
Francis Y. Edgeworth, George U. Yule ve Ronald &her ile targmalara
girmistir. Bakiniz érngin Aldrich (1992, s.681-684) ve Tily (2009a, s.341)

Keynes bu dénemde ayrica Fransa ve genel olarakpaida yayinlanngi
olasilik yayinlarinin dgerlendirmelerini de yaprstir. Makalelerinin birka-
¢cinda da Karl Pearson’in bazi gadalarina yonelik ektiriler vardir. 1910-
1911’de yayinlanan bu el&ri yazilarindan birinde Keynes, Karl Pearson ve
Ethel Elderton’un bir makalesini hedef aftm. Bu makaleye gore ebeveynle-
rin alkolik olmasinin ¢ocuklar tGzerinde olumsuz &ikisi yoktur. Keynes bu
calismayi, kitleyi iyi temsil etmedgji halde kullanilan 6rneklem ve istatistiksel
yontem Uzerinden efgrmigtir. Arastirmanin, eldeki sorunu incelemek baki-
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mindan, gerekli olmayan kargk matematiksel/ istatistiksel aletler kullandi-
gini, bu yoniyle de 6nemli katkisi olmgohi sdylemgtir. Buna kagilik
Keynes, Karl Pearson’ungiencisi ve sonra ¢oklu korelasyon konusunda
onemli katkilar yapan George U. Yule’'un Cambridgetikrs verebilmesi icin
bu universiteye atanmasingamistir. Skidelsky (1983, ss. 222-225).

Bu elatiri ve tartsmalar Cambridge’deki g@er Ggretim tyelerini, tip din-
yasindan bazi énemli diieri ve hatta basini da icine alaakilde gengledi.
Bdylece Keynes'in Unl genc gta yayildi. Bu targmalarin Keynes’'e énemli
akademik katkisi da oldu; daha sonra yayinlanatak aasilik kitabinda yer
alan istatistiksel Cikarsama (Statistical Inference)iltgi bolim, bu tarts-
malar sonrasinda eklendi.

Keynes'in yayinlarini deerlendirdgi diger istatistikciler arasinda Emile
Borel, Henri Poincare, Louis Bachelier, Andrei AaMov vardirt (Seneta,
2014). Bu vesile ile belirtmek gerekir ki, Keynegj@re, verilerin 6zelliklerini
gOsteren istatistikler arasinda aritmetik ortalamagok vurgulanip tercih
edilmesi uygun olmayabilir, ¢ciinki aritmetik ortakarher durumda verile-
rin/degerlerin dzelliklerini en iyi yansitan istatistik gitdir, tersine verilerin
bircok 6zellgini saklayabilir.

Keynes istatistik konularinda gon olarak cakip yayin yaparken, Britan-
ya'daki iktisatcilari binyesinde toplay&oyal Economic Sociebyn aktif ve
onde gelen bir Uyesi de olgtur. 1911 sonbaharinda, olduk¢a gengta/abu
derngin yayinladg ve o donemin en etkili dergilerinden birisi ol&to-
nomic Journdin editorligtine getirilmgtir. 1945 yilina kadar 34 yil stren bu
gorevden bilyuk onur duyrstur. (Harrod 1968). 1913'te yayinlanamdian
Currency and Finance’balikh kitabi ile Keynes, somut parasal ve finansal
sorunlarla yakindan ilgili oldgunu gosternstir ve 1914'te I. Dinya Sava-
s’'nin balamasiyla Britanya hukumeti kendisini parasal kandé& uz-
man/dargman olarak devlette gorev almak lUzere davetstitmBaslangicta
bu gérevde tam zamanl olarak galasa da, 1915'te Britanya Hazinesinde
goreve bgamistir. Bu kurumda birkac yil icinde en etkili dlierden birisi
olmustur, clnki yalnizca Britanya’nin gigé tum mattefiklerin “sava finans-
mani” dangmani haline gelngtir.

Keynes'in istatistikle ve ekonomik verilerin deripryayinlanmasiyla olan
ilgisi, yaptil akademik cagmalarla ve yayinlarla sinirli didir. Britan-
ya'daki istatistikcilerin drguti olafRoyal Statistical Societye de aktif go-
revier almgtir. 1915-1919 arasinda bu degngodneten konseyin Uyesi idi.

! Henri Poincare, Louis Bachelier ve Andrei Andreevigarkov'la ilgili kisa aciklamalar ve
istatistik katkilari icin bakiniz Uygur (2015, 9.5
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(Seneta, 2014). Keynes'in bu dernekteki konseyigiyehman zaman kesinti-
ye urasa da 1945’e kadar surdu. Butln fleriarasinda Keynes Liberal Parti
kanaliyla politika ile de yakindan ilgileniyor, gl bildiklerini iliskili oldugu
yoneticilere aktariyor, hatta zaman zaman gasdiara giriyordu. Ofer yan-
dan, Rusya’'daki Bgkviklere yonelik sempati ve destek sozleriyle viaBiya
yonetici siniflari igcin yapg elestirilerle bazi kesimlerden tepki de aliyordu.

Keynes'in Britanya hikimetiyle, orgim Versailles konferansi ve antla
masl sirasinda “Almanya’nin ddemesi gereken sa&aminatl” konusunda
derin fikir ayriliklari, ygun tartsmalari oldu. Ayrica, bazi iktisat politikala-
rinda da hikumetle zigmalar yaadi. Hikimetle olan gkisi giderek zayif-
layan Keynes, 1919 ortasinda damanlik gérevinden istifa etti.

2.2 Olasilik Kurami

Keynes'in devlet gérevinden ayrilmasi, Universitdayindan beri merakl
oldugu istatistik alanina geri dénmesi ve bu konudakitamalara y@un-
lasmasi i¢cin zaman yaratti. 1908'den bu yana aralklézerinde ¢agtig
“The Principles of Probabilitybaslikli ¢calismasini 1920 ortasinda bitirdi ve
bu calsma 1921 ortasinda kitap olarak Treatise on Probabilitybasligi ile
yayinlandi. Toplam 5 ana boluim, 33 bolim ve 539aign olgan bu kitapta
Keynes'in istatistik mangi, felsefesi ve kurami Gzerinde deritigi goruli-
yor. Keynes'e gore istatistik, iktisat gibi, bir m& bilimidir. Bu bakimdan
kitapta matematiksel yontemler 6nemli yer tutmakiidikte, Keynes mantik-
sal agiklamalari vurguluyor.

Kitabin birinci bolimd “Olasiin Anlami” bghgini tasiyor ve olasilgin
desisik bilim dallar icindeki yerini ve anlamini uzurzun acikliyor.ikinci
boltimin baligl “Bilgi Kurami ile Ilgili Olasilik’tir. Keynes bu bélimde ola-
sihgin mantik ve felsefe ile gkisini tartsiyor. Bolum 17, kitabin ilgi ¢ekici
bolumlerinden birisidir. Bu bolimde Keynes olasydéninda Aritmetik Orta-
lama, En Kiguk Kareler yontemi,giliklandirma ve Endeks Sayilarini ele
aliyor. Belirtelim, Keynes endeks sayisini bir @maa olarak tanimhyor:
“Ortalama veya endeks sayisiI bazi bilgi kiimeledizat olarak ifade edebilir
ve Orngin gecinme endeksi sayis! (cost of living index bem gibi, bilgik
bir miktarin gerceklgen degerini verir.” Keynes (1921, s.244).

Yine ayni boélimde Keynes, endeks sayilarinin elddilisende
agirhiklandirmaya gerek olmagini sdyleyen Edgeworth gibi bazi yazarlari,
adlarini vermeden, afgriyor. Keynes'e gore; (1) Bazi istatistikgiler
agirhiklandirmanin 6nemine kuramsal gerekcelerlegsiketkma gilimindeler,
ancak nasil bir ortalama onerdikleri belligde(2) Endeks sayilarinin paranin
degeriyle iligskilendiriimesi ve bu bglamdaki &irliklandirma tarymasi kafa
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karstiriyor. Keynes, yukarida aciklagimiz olasal yaklgamdaki hata terimle-
rinin ima ettgi agirhk icermeyen yaklgmi anlamli bulmuyor. Keynes (1921,
S. 245 ve 246).

Keynes ayrica En Kiguk Kareler yontemi uygulamaasikallanilan fiyat-
larin (ve miktarlarin) ve dolayisiyla hata terinntém biri birlerinden bgimsiz
oldugu varsayiminin anlamh olmagni vurguluyor ki, ekonometrik sorunla-
rin sézunun bile edilmegii o donem icin gercekten énemlidir. Bazi durum-
larda bu dgerlerin birbirinden bgimsiz oldgu kabul edilse bile, birgcok du-
rumda bu varsayim kabul edilemez. Keynes (192148).

Kitabin ilerleyen bolumlerinde olagiin ve istatistiksel ¢ikarsamanin daha
cok Avrupa’daki yayinlar temel alan gerbir tarihsel aciklamasi ve ger-
lendirmesi yer aliyor. Sonraki bélimlerde ayricarieilli, Poisson, Laplace,
Chebycheff gibi istatistik¢ilerin olasilikla ilgilteoremlerini, katkilarini de-
gerlendiriyor. Keynes, bu teoremlerin genellikle rmeik olarak ele alingini
ve bazi durumlarda mantikli olmgchi ifade ediyor.

Ornezin, genel olarak gecerli olgu kabul edilen tinlii Bernoulli Teoremi
ile ilgili gbrust soyle: “Bu teorem mantikli bir sezgi ve kavrayerine cebir-
sel bir aciklama vermektedir.ségida acikladiimiz nedenlerle bu teorem
konusundau sonuca varmaliyiz; teorem ancak 6zel durumlar ggcerlidir,
akla uygun uygulamalar icin de bazi skbarin sglanmasi gerekir...".
Keynes (1921, s. 387). Keynes, Laplace’in yapgineain dogusuyla ilgili
olasilik dgeri hesabinin da mantikli olmgdhi ve anlamsiz uygulama konu-
suna bir drnek okturdusunu agikliyor. Keynes (1921, s. 437).

Olasilik kitabinin sonuna gou Keynessunu soylilyor: “Oyleysgu sonu-
ca variyorum ki, bir dnceki bélimde agiklanan maigksel yontemlerin
genel istatistiksel ¢ikarsama i¢in uygulanmasi degegildir. Kesin sonugla-
ra varmadan, elimizdeki konuyashin pozitif bilgiler olmalidir. Kgullar ve
kaynaklar incelenmeden ve genel bilgimize dayanmagianizca matemaie
ve bazi Ozelliklere yaslanarak, bu yontemlerin leldeerilere uygulanmasi,
hatalara ve yanilsamalara goturur. ... Bazi singél @urumlar dinda, bu
teknik ve matematiksel yontemlerin istatistiksetusdari incelemede yararli
olduklarindan kgku duyarim.” (1921, s. 438).

Keynes'in buradaki elgirisi, istatistiksel yontemlerin, eldeki soruna-uy
gun olup olmadiklarina bakmadan, rasgele uygulaanme ilskindir. Bu gibi
elestirileri yalnizca uygun gérmegii istatistik yontemler icin d&l, yerinde ve
dogru kullaniimayan matematiksel ve ekonometrik yori&grncin de yapny-
tir. Dikkat edelim, istatistikte matematik kullamrkonusunda Keynes'in
elestirileri yazinin bainda belirttgimiz Romer’in (2015) “mathiness” eaitiri-
sine benzemektedir. Bu tir gieileri, “... Keynes’in sosyal bilimlerde mate-
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matiksel / sayisal yontemlerin kullaniimasina olumisk duyd@gu gibi yapay
ve yanls dislinceler ortaya c¢ikabilrgtir. Halbuki Keynes'in istatistik konu-
sundaki temel yakkamina gore, matematiksel / sayisal yontemlerin lgrmu
masinda felsefi ve mantiksal butinluk ve gerekghiere olmalidir.” (Seneta,
2014, s. 4).

Keynes'in “A Treatise on Probability kitabi, olasilga yeni ve 6znelci
(subjectivist) bir baky acisi getirmitir. Bu bakimdan Bayesci yaklana ya-
kindir, olasilgin siklik (frequency) yakkaminda oldgu gibi sayisal dger-
lerle ifadesinin kolay olmagdini belirtmitir. Bu kitap yayinlandyi donemde
cok dikkat cekip tarmalar yaratny olsa da, ana akim istatistik ve olasilik
yazinina sonradan énemli bir etkisi olmatm Clnkl Keynes, ana akim ista-
tistige egemen olan goreli sikhik yakieini elatirmistir. Olasilik, belirsizlik,
beklentiler, risk gibi konularda, istatigtidaha cok mantik ve felsefe yoluyla
disiinmek gerekgini, matematiksel, istatistiksel ve sayisal yontemnl ge-
rekli olduklarinda kullaniimasini savungtur. (Lindley, 1968; Syll, 2013).

3. Ekonomik Istatistikler, Ulusal Gelir Hesaplari ve Kurumlar

Diger yandan Keynes, ekonomik istatistiklerin ekonanmgeleyip anla-
makta ¢cok 6nemli oldtunu vurgulamy ve bu istatistiklerin elde edilmesi,
yayinlanmasi ve dgu kullanilmasi konularinda cabalar harcgtmi
Keynes'in ilk dikkate dger calsmasi kabul edilefiRecent Economic Events
in India” balikl makalesinde, makroekonomik verilerle miktanr&minin
gecerliligini arastirdigl gorulmektedir.Economic Journaln Mart 1909 sayi-
sinda yayinlanan bu makalede genel fiyat ende&gpadlra miktari endeksini
karsilastirmis ve sonuclarin kendisini mithheyecanlandirdini ifade etmj-
tir. (Skidelsky, 1983, s. 220).

Keynes'e gore ekonomik istatistiklerin derlenmesvldtin / hukimetin
“dogal gorevidir’. Royal Statistical Societgkonomik istatistiklerin eksikdi-
ne dikkat gekmek ve bunlarin devlet / hukimet tadgn duzenli ve dizgun
sekilde yayinlanmasini gamak Uzere 1920'de bir imza kampanyasi acip
¢agrida bulundu. Keynes bu kampanyada ilk imza atameasindaydi.
(Senate, 2013, s. 4; Tily, 2009a, s. 341; Patinkd76, s. 1114). Keynes'in bu
yaklasimi ve elgtirileri uzun zaman bir¢ok yerde ve Il. Dinya Savalla-
rinda da surdd. (Keynes, 1930, Cilt 2, s. 78-79ris, 1936, s. 73; Patinkin,
1976; Tily, 2009a).

Resmi istatistiklerin yoklgunu / eksiklgini dikkate alan Keynes, Arthur
L. Bowley ve William H. Beveridge gibi 6nde gelektisatel ve istatistikci-
lerle, 1923'teLondon and Cambridge Economic Servamhyla b&msiz bir
argstirma kurulgu kurulmasina yardimci oldu. Bu kurglun amaci, karar
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alicilara ve § dinyasina yonelik ekonomik istatistikler, endekste yorumlar
iceren aylik bir bulten yayinlamakti. (Senate, 20433). Keynes bu arada
Manchester Guardiarve Nation adli haftalik gazetelerde yazilar yaziyordu.
Bu yazilarda, ekonomik istatistikleri de kullanatzik yandan Versailles Bari
Antlagsmasina, dier yandan Britanya’da uygulanan iktisat politiketar elg-
tiriler yoneltmistir.

1920’'ler ortalarinda Britanya ve gdir batili ekonomiler Altin Standardi,
artan §sizlik ve deflasyonist @limlerle ugrasip Blyluk Buhrana dgru yol
almaktadir. Buna kanik, Britanya'da Merkez Bankasi (Bank of England)
faiz oranini yukseltir. Keynes, bir yandan Altinagdardina, gier yandan
faizi yukselten para politikasi uygulayicilarin@reelsstirilerde bulunmugtur.
Bu ortamda Keynes, 1927'de bir para kurami ve jakt kitabli yazmaya
karar vermtir.

3.1 Para ve Ulusal Geliristatistikleri

Keynes'in bu kitabiA Treatise on Monebsaligi ile iki cilt halinde 1930
sonunda yayinlandi. Birinci ciltte; tasarruf, tiiketyatirim, istihdam, toplam
cikti veya Uretim, para ve fiyat gkilerini “temel denklemler” adini vergi
makroekonomik ikkiler cercevesinde inceliyor. Burada, tasarruflar yati-
rimlar merkezi dgiskenlerdir; tasarruf yatirrma gore daha yuksek idégiik
blyume, yatinnm tasarrufa gére daha yuksek ikerhukidurumda karlar da
yuksektir, yiksek biytime ortaya cikiyor ve devrésekbketler de, Keynes'in
deyimiyle “kredi devreleri”, boyle okuyor.

Keynes A Treatise on Monéyin birinci cildinde endeks sayilari konusuna
bir kez daha dénuyor ve bu konuda olasal yakiadnerenleri ve savunanlari,
bu kez adlarini da vererek, bir kez dahastelgor. “Edgeworth’'un ‘genel
fiyatlardaki nesnel ortalama gigimleri’ temsil ettgini sdyledgi ili ski, aslin-
da digince karikliginin sonucudur. ... Genel fiyatlarin nesnel ortalales-
simleri yoktur, somut mal gruplarinin fiyat dizeylere bunlarin dgisimi
vardir. ... Bu bglamda Jevons da bir hayalinspeden gitmitir.” Keynes
(2930, Cilt I, s. 76).

Keynes buradgu noktalarin altini giziyor. (1) Mal gruplarininyétlari
(ve de miktarlarr) birbirlerinden lgamsiz olarak dalmamstir. (2) Para mik-
tari ile de ilskilendirilen somut bir genel ortalama fiyat dizeyktur, bu
genel fiyat ortalamasi mal gruplarinin fiyatlarimartalamasi alinarak bulun-
mustur. (3) Genel ortalama fiyat bulunurken, mal geuspicin yapilan harca-
malari veya bunlarin miktarlarini dikkate alan &#rrliklandirma yapilmasi
gerekmektedir.
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Keynes'in kuramsal 6nermeler ve katkilar ygpA Treatise on Monéyin
ikinci cildinde ise, temel denklemlerin verilerlananmasi amaclangt.
Keynes, bu ikinci ciltteki sinamalar icin veri bndikta zorlaniyordu. Origen,
1920-1929 dénemi icin iki endeksin ortalamasindaritbplam c¢iktl endeksi”
turetmek zorunda kalgti. Clnki kendi deyimiyle, “bankacilik ve ggir
[makro] istatistiklerimiz acinacak haldedir” veska bir ¢6zim bulamartir.
Keynes (1930, Cilt 2, s. 78-79). Toplam c¢iktI eraddlretmek icin Keynes'in
ortalamasini al¢h iki endeks “istihdam” ve “sanayide hammadde kulha”
endeksleridir.

Keynes'in veri zorluklari ve sinirlamalari sabitrreaye yatirimlari icgin
daha da artmive bu konudasin icinden ¢ikamayinca Wesley Mitchell'in
ABD ekonomisi i¢in ulatigi bulgulardan yararlanma yoluna gitini. Keynes
(1930, Cilt 2, s. 87-89). Ekonomik istatistiklemksikligi nedeniyle, hesapla-
malarinda bircok varsayim ve kaba tahmin yapmakirmba kalan Keynes,
makro dizeyde ekonomik istatistiklerin ve ulusalirgbesaplarinin Britan-
ya'da yeterince bulunmayndan hepikayet etti.

Aslinda, ulusal gelir hesaplarini konu edinensgadilar 17. Yuzyil sonla-
rina kadar geri gitmektedir, Britanya yaninda Ktaupasi Ulkeleri ve ABD
icin de yapilmgtir ve 1920lerde ygunlasmistir. Ancak bu cakmalar
1920’lere kadar bireysel cabalarla yapgme givenilir bulunmargtir. ilk
kurumsal cakma ABD’de 1920’'lerde NBER’daNational Bureau of Eco-
nomic Researghyapiims ve sonuclari 6éncelikle devresel hareketleri belirl
me amacityla kullanilngiir. Bu konuda dgerlendirmeler icin 6rngn Patinkin
(1976, ss. 1104-1117), Muller (2003, s.37-40) viy T2009a, ss. 333-340)
belirtilebilir. 1930 6ncesi ulusal gelir hesaplalaha ¢ok uretim yoluyla ve
bazen de gelir (lcret ve kar) yoluyla hesaplghmiAyrica bu hesaplarda
kesinlgmis bir yontem yoktur.

Ulusal gelir hesaplarinda 1920’ler sonu, 1930’lagitda, Patinkin’in de-
yimiyle, “bir istatistik devrimi” yganiyor. Patinkin (1976, s. 1104). Bu dev-
rimin ana oyunculari arasinda Britanya'da Colin rglaABD’de Simon
Kuznets adlari 6n plandadir. Clark ve Kuznets medide ulusal geliri yatirim,
tuketim gibi harcama bijenleri yoluyla da hesaplamaya gmislerdir.
Keynes'in A Treatise on Mone¥kitabiyla birlikte ulusal gelir hesaplarina
duyulan gereksinim ve ilginin yalnizca Britanya'degil basta ABD olmak
Uzere bircok tlkede arg bellidir.

Ulusal gelirin harcama bigenleri ile hesaplanmasinin 6nemini arttiran bir
baska gelsme de, 1929 sonbaharindaslagan Blyuk Buhraninsgmasi ve
ekonominin canlanmasi icin Keynesstzaolmak tzere iktisatcilarin getigli
talep yonlt maliye politikasi dnerileridir. Kamurisamalarini, 6zellikle kamu
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yatirimlarini arttirma yoluyla ekonomiyi canlandanénerisi giderek genel
kabul gérmig ve iktisatcilar, uygulamali ¢camalarla, bu dnerinin gecerlilik
derecesini argdirmak istemglerdir. Diger bir ifade ile, kamu harcamalari arti-
sinin ulusal gelir ve bilgenleri Gzerindeki etkisinin, yani carpan etkisinin
blyukligiini hesaplama amacli gatalar yapmylardir. Bu donemde kamu
yatinmlari ile kamu cari (tiiketim) harcamalari iayini yapan veriler olmagh
anlasilmaktadir.

3.2 Carpan, Genel Kuram ve Ulusal Gelidstatistikleri

Carpan etkisini, kavramin kendisi ve hesaplamanamida olmasa da, du-
stince olarak ifade eden ilk yaziyl Keynes ve Hubaderson'un Britanya'da
Liberal Parti’'nin 1929 genel secimleri dncesinggzligi azaltma amach bir
secim bildirgesi maddesi Gzerine ygudanlgiliyor. “Can Lloyd George Do
it? An Examination of the Liberal Pledgddsslikli bu yazida, Liberal Parti
lideri Llyoyd George'un, kamu harcamalari astia issizligi azaltabilecgi
vaadinin gecerlilii aragtirithyor. (Tily, 2009b, s. 1). Keynes'in LiberalaRi
ve lideri Llyoyd George ile olan yakin gkisi dikkate alinirsa, bu vaadin
Keynes'in gorigl alinarak ortaya konmuwolabilecgi de akla geliyor. Buna
karsilik carpan kavramini ilk kez kullanan ve buy(klini hesaplayan iktisat-
¢inin Richard F. Kahn olgwnu Keynes kendisi ifade ediyor:

“Carpan kavrami iktisat kuramina ilk olarak Richd¥d Kahn tarafindan
“The Relation of Home Investment to Unemploymé&tonomic Journal
Haziran 1931) bg@ukli makalesinde sunulmgtur. ... Bu makalede, marjinal
tuketim egilimi veri iken ve belli varsayimlar altinda... isdthmdaki dgisme,
net yatirrm miktarindaki dgsmenin klevidir. ... Makalenin amaci, net yati-
rimdaki bir dgisme ile toplam istihdamdaki geme arasindaki niceliksel
ili skiyi tahmin etmektir. Keynes (1936, Bolim 10, s.@6ahn, carpan olarak,
yatirrm mallari treten sektordeki ilk istihdam artin, toplam istihdam astr
na etkisini hesapliyor ve Keynes buna “istihdanpaar’ diyor. Kahn, carpan
degerini 2 bulmytur, hesaplarinda Colin Clark’in verilerinden y&adigini
belirtmektedir, ancak veriler konusunda belirsidik vardir. Tily (2009a,
s. 342 ve 2009b s. 2).

Keynes kendisi, 1933'te yayinlandine Means to Prosperityitap¢ginda
kamu harcamalarinin ulusal gelir Gzerindeki cargtkisini hesapliyor ve
hesaplamada Colin Clark'in 1932 ulusal gelir veniliekullaniyor. Keynes
burada gelir carpani blyuldina “1.5 dolayinda” hesapliyor ve bunun bir alt
sinir old@gunu ifade ediyor. Bu bulgularini hem Britanya, h&BD hiki-
metlerine gbnderen Keynes, Blylk Buhrandan cikakligin kamu yati-
rimlarini arttirmanin zorunlu olgunu ve bitgce agiklarindan c¢ekinmemek
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gerektgini soyluyor. Ancak Keynes, kullangli ulusal gelir hesaplarina tam
guvenemiyor, ¢inkd Clark'in hesaplamalarda kullgndarsayimlari anlaml
bulmuyor. Tily (2009a, s. 342).

1934 sonlarina gelinginde, Keynes, bir stredir izerinde gaiakta oldu-
gu yeni kitabinin ilk taskni bitirmistir. The General Theory of Employment,
Interest and Moneyasligini taggiyan bu kitap, Keynes'in en 6nemli yapiti
olacak, kendisinin de bircok yerde iddial bir bigie belirttgi gibi, iktisatta
ve iktisat politikalarinda bir donim noktasi giluracaktir. Skidelsky (1994,
ss. 520-521). Ocak 1935'te George Bernard Shawzaligiamektuptasoyle
diyor; “... bilmelisin ki, iktisat kurami Uzerine &ylbir kitap yaziyorum Kki,
hemen olmasa bile, gelecek 10 yil icinde diinyanekok sorunlar hakkinda
distincelerini dgistirecektir.” Keynes (1935).

General Theoryin birinci ve ikinci taslaklarini; bildii, giivendgi iktisat-
¢l arkadalarina gonderip gokler alan Keynes, kitabin Aralik 1935'te yayina
hazir hale gelgine karar vernsi ve kitapSubat 1936’da yayinlangtir. Kita-
bin 6nsoziinde Keynagéyle diyor:

“‘A Treatise on Moneykitabimi yazmaya k#adigimda, paranin etkisi ko-
nusunda arz ve talebin genel kuramindan ayri, éskageleneksel cizgi tze-
rinde ilerliyordum. O kitabi bitirdiimde ise, para kuramini bittnsel dretim /
cikti kurami icerisine yerfgirme yolunda bir ilerleme kaydettim. Fakat benim
eski yerlgik distincelerden kurtulamamolmam, o kitabin kuramsal bélim-
lerinde (BAlum 111 ve 1IV)simdi gordigiim dnemli hatalar olarak yansgmr.
...O kitaptaki “temel denklemlerim”, belli bir Gretimcikti dizeyi varsayimi
Uzerine c¢ekilmi anlik resimlerdir. ... ancak, ... dinamik gatie eksik ve
kafa karstirici olarak birakilmgtir. Diger yandan bu kitapdeneral Theorly
bir bitin olarak dretimin / ¢iktinin ve istihdamioiiyGklustinu belirleyen
glcleri aratiran bir kitap olarak gedfi; burada paranin ekonomik tabloya
gerekli ve 6zgin bigekilde girdii gorulse de, parasal teknik ayrintilar geri
plana digmustdr. ... Simdiki ekonomik davranlari gelecge iliskin desisen
algilarin etkisiyle inceleyen ydntemimiz, arz vdelan kesjmesine bagli-
dir...” Keynes (1936, ss. iv-v.)

Keynes,General Theorge uzun uzun matrjinal tiketimggimini (MTE)
kavram ve biuyuklik olarak agikladiktan sonra, Boliidda (s. 67)yatirim
carpanidedgi k katsayisinin yer algh su iliskiyi yaziyor;

AYw=KAlw
Buradak = 1/(1-c) vec = ACw/ AYw
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A : Degisme

Yw: Ucret cinsinden ifade ediljitoplam gelir

Iw : Ucret cinsinden ifade edilgatirnm harcamasi
k: Carpan etkisi

c: Marjinal tiiketim gilimi (MTE)

C : Tuketim harcamasi

Aciktir ki, Keynes'in yatirim carpanini hesaplameai ulusal gelirin har-
cama bilgenlerini bilmek gerekmektedir. Burada ¢ 6énemlitagk belirtmek
gerekir.

(1) Keynes, carpan etkisini reelgle nominal degiskenlerle (gelir, yatirim
ve tiketim) hesaplamaktadir. Haliyle carpan, icifigat etkisi de taamaktadir.

(2) Carpan etkis(k) ve MTE (c) sabit dgldirler, zaman icinde ve kon-
jonktiire gore dgisebilirler.

(3) Carpan etkisi icindeki fiyat, istihdam ve bulyénatkileri, ekonominin
arz kaullarina gore dgisebilir. Tam istihdama yakin bir ekonomide fiyat
etkisi daha yuksektir. Bu konuda bakiniz @ineTily (2009b, ss. 1-5).

KeynesGeneral Theorgle Bolim 10'da yatirim carpani hesaplarini ay-
rintiyla anlatiyor vesu noktalar dikkat ¢cekiyor. Birincisi, Britanya icigiive-
nilir ulusal gelir hesaplari olmagindan, carpan buylkgiini ABD icin
Kuzents'in verileriyle yapiyor. Burada Britanya'dakeri eksikligini yine
elestiriyor. ikincisi, tek tek yillar icin hesaplaginda carpan buyiikfiiinde
¢ok buyiik oynamalar olgundan, carpani iki yilin ortalamasi olarak buluyor
ve deerinin yaklgik 2.5 etrafinda istikrarli oldwnu soylilyor. Uciincusi,
buradan da MTE derinin 0.6 ile 0.7 dolayinda olgu sonucuna variyor.
Keynes (1936, ss. 73-74).

Britanya’da ulusal gelir hesaplarinin devlet taxdéin ciddiye alinarak he-
saplanmasi 1940'da famis ve bu hesaplamalarda tekrar kamu kesiminde
gorev alan Keynes'in ¢cok yonll etkisi olgtur. 1. Dinya Sava ile ilgili
ekonomik tarymalarin sirdgi ortamda Keynes hiikiimete bir kez daha da-
nisman olmy ve Temmuz 1940'da Hazinede gotrevaldaistir. 1. Dlnya
Savainin finansmanini ve saya getirdgi enflasyonist baskilari ele alan ve
1940’da yayinlanailow to Pay for the Wakitapcginda Keynes, bir¢cok eko-
nomik istatistik kullanmy, ancak daha fazla ve daha guvenilir istatistileger
sinimini de vurgulangtir. Bu kitapc¢ikta bir “ilk hesaplama” da yapmve
kamu cari / tiketim harcamalarini ayri bir kalerarak dikkate alnstir. Bu
konuda bakiniz Tily (2009a, ss. 347-348).
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Britanya’nin ilk resmi ulusal gelir hesaplari Kegfia dangmanlginda
James Meade ve Richard Stone tarafindan haziganmiilk olarak 1941'de
Keynes'in kaleme al@ resmi yayin icinde yer algti. Patinkin, Keynes’in
Britanya resmi ulusal gelir hesaplarinin hazirlasmda yapgi etki ve yon-
lendirmesinin ge¢ ve sinirh kafgdni ifade etmektedir. Patinkin (1976, ss.
1111-1118). Ancak, Patinkin'in de kabul gttyibi, bu hesaplama sireci iginde
yer alanlar, bgta Meade ve Stone, Keynes'in bu konuda ¢cok cabaaldgmi
ifade etmektedir. Stone’un bu konudaki gdeii icin bakiniz 6rgin Pesaran
(1991, ss. 91-92). Ayricau iki noktanin da belirtiimesi gerekir. Birincisi,
Keynes'in hiikiimet ile olan gkisi 1920-1939 déneminde kopstur. ikincisi,
Keynes 1937 yazinda bir kalp krizi gecigmie iki yila yakin bir stire ¢ah
malarina zorunlu olarak ara vextm.

Meade ve Stone, Keynes’e yakin ¢evredanekdir ve ulusal gelir hesap-
lari konusunda Keynes'den her anlamda énemli yaralmslardir. Stone,
Keynes'den aldy yardimlarigdyle anlatiyor: “Keynes, ya@imiz calgsmalari
yayinlama konusunda bizi cesaretlendirdBeonomic Journatla bir makale
yazmamiz 6nerisinde bulundu. ... Galiimiz biro ikiye bolinmgii ve ben
ulusal gelir hesaplari ¢cainasindan ayrilmak zorunda idim. Ancak Keynes’in
midahalesi ile ulusal gelir hesaplar gala grubunda kaldim, burada gali
malara devam ettim ve Keynes'e bir kez dahgelielr borclu oldum.”
Pesaran (1991, s. 92).

Keynes'in genel olarak istatistik, ekonomik istakier ve ulusal gelir he-
saplari ile olan ilgisi ve ikisi, calsmalar dizeyinde oldiw kadar kurumlar
dizeyinde de vardi. Bir yandan Cambridge’de keralss verirken, istatistik
derslerini verecekg@etim Uyeleri seciminde yer alyor, istatistiklgili devlet
kurumlarinda ve Hazine’'de uygun istatistikcilerialigmasi icin yonlendir-
meler yapiyor, dier yandan da istatistik¢ilerin Britanya’'daki 6rglelan
Royal Statistical Societyin faaliyetlerine katiliyor ve burada yoneticilik de
yapiyordu. Buna benzergkileri, haliyle ve d@al olarak, ekonometri alanin-
da da vardi.

4. Ekonometri

4.1 Kurumsal Tliskiler

Olasilik ve istatistik konularinda dnde gelen hiasarmaci yazar olan
Keynes, elbette ekonometri ile de ilgiliydi. 1930tla ekonometride tahmin
ve clkarsamasiemleri artik hata teriminin olasilik @aimi cercevesinde ya-
pilmaya balanmsti. Bu konuda bakiniz Uygur (2006, ss. 260-270)orkek
metri ile olan ilgisi ve Unla bir iktisat¢i olmasiedeniyle Keynes, Aralik
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1930'da kurulan Ekonometri Dergiae (Econometric Society) 1933'te aka-
demik kurul Gyesi (fellow) olarak segcildi. Bu kuayltim dinyadan 30 i
davet edilmiti. Keynes, 1934'te Ragnar Frisch’in gimi ile derngin konsey
Uyeligine (council member) secilgtir ve 6limine kadar bu Oy@lhi str-
durmiktir. Keynes ayrica, ilk sayisindanslagarak, Econometrica dergisinin
editdr kurulundadir.

Keynes, ekonometri’nin bir konu olarak ortaya gk gerceklgtiren ve
bu alanda bir ¢ati kurgu olan Ekonometri Derrgénin 1944'te bgkanligina
secilmi ve bu gorevi 2 yil boyunca sirdurgtiir. Bu gorev teklif edildiinde,
su ifadeyi kullanacak kadar da acik sozli ojtou. “... Ekonometri cabma-
lariyla ilgiliyim ve yasamimin bazi evrelerinde bu konuda @yler de yap-
tim, ancak yakin donemde bu konuda anlaml veyanbngazilar yazma-
dim.” Patinkin (1976 s. 1092).

Keynes'in ekonometri ile kurumsal bir k@ iliskisi de Cambridge’'de Uy-
gulamali Ekonomi Bélumudndn (Department of AppliecbBomics) kurulma-
sina onculik etmesidiiktisat Fakdiltesi icinde yer almasigdintilen bu bo-
[Umin kuruly hikayesi 1939 yilina gitmektedir. Bu yilingarinda Keynes,
Cambridge Argtirma Programini (Cambridge Research Schemgatbhastir.
Agirlikh olarak ekonometri uygulamalarinin yapiimaasarlanan bu prog-
ramda Keynes kendisi tasarruflarin ol¢iilmesi kondsucalgmak isteng ve
yatirrm bata olmak lzere ulusal gelir hesaplamalari dglab@ay1 digin-
mistir. Bir bolim tasarlamasi olan bu hamle, Il. DuriSavaginin bglama-
siyla kesintiye gramstir.

Bu girisim 1944'te Keynes, David Champernowne, Dennis Rebey Austin
Robinson, Joan Robinson, Gerald Shove ve Pierrffa3na Gye oldgu bir
kurul olusturularak yenilenmive kurul Uygulamali Ekonomi BAIUmund gaii
duruma getirngitir. Bolimun bakanligina Keynes'in 6nerisi ile 1945'te
Richard Stone getirilngiir. Pesaran (1991, ss. 97-98).

Ayrica KeynesEconomic Journaln editéri olarak birgok istatistik ve eko-
nometri makalesi icin dgerlendirmeler yapraive (olumlu veya olumsuz) yayin
kararlari vermitir. Ornezin Keynes, Garrone ve Marchionatti'nin (2007, s. 4)
aktardgina gore, Frederick Mills’in 1890-1925 donemi ighBD’deki fiyat
hareketlerini ekonometrik olarak incel@gdiNBER yayini bir kitap igin
1928'deEconomic Journadla su deserlendirmeyi yapnsti. “Bu, diger bilim
dallarinda gordgiimiz, tam bilime g6tiren bir temel sluran, nicel goz-
lemlerde bulunan 6nciu bir ¢ginadir. Eger iktisat kurami boyle kitaplarla
donatilabilirse, ... bilim dalimizda [iktisatta] ileme umutlarimiztphesiz
artacaktir.”
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Ekonometriyle bu kadar #kili olmasina kagilik, Keynes'in iktisatta eko-
nometri kullanimina kar oldugsu, hatta ekonometri ve genel olarak teknik
yontemlerde yetersiz olgu savlari ileri strilmgttr. Keynes’e bu gibi efi-
riler neden yoneltildi, bu eféiriler hakli miydi?

Keynes'e yoneltilen ekonometri ile ilgili efgrilerin blyuk bolima,
Keynes’in Hollandali iktisat¢i ve istatistik¢i Jamnbergen’in Milletler Top-
lulugu (League of Nations) icin 1939'da tamamfadir calsmay! elgtirmesi
ile ilgilidir. Donemin dnde gelen iktisatcilar Tirrgen’in bu capmasi icgin
degerlendirme yapmaya davet edikbair, sonra da Keynes'in gerlendirmesi
Uzerine gorgler ifade etmjlerdir. Bu konuyu, Tinbergen'’in yagi calsmalari
kisaca aciklayarak acmaya galim.

4.2 Jan Tinbergen’in Ekonometrik Calismalari

1930’lar ortasinda Buyuk Buhranin etkileri surerkefvrupa’daki ve
ABD’deki hukumetler iktisatcilardan bunalimdan gikgin careler ve uygun
politikalar sordular. Hollanda hiikiimetinin de Holtiiktisat Birligi DEA'ya
(Dutch Economic Association) bdyle bir soru yongitanlssiliyor. Bunun
Uzerine DEA, bunalimin etkilerini azaltabilecekipk& onerileri getirebilme-
si ve bunlarin targilabilmesi i¢in 1935 sonlarinda Tinbergen'’i bir igada
yapmaya davet etsgiir.

Bu davet lzerine, zaten devresel hareketler komiasigtatistiksel ¢caima-
lar yapms ve 1929'dan itibaren bu konularda yayin yapan [Relédlandsche
Conjunctuur dergisinin editérd olan Tinbergen,dlkerak Hollanda ekonomisi
icin dinamik bir makroekonometrik model gturmus ve Ekim 1936’daki
DEA toplantisinda modeli ve getiggipolitika dnerilerini targmistir.?

Uretim, gelir ve tiiketim ve diticaret olmak (izere ti¢ bloku olan modelde
16 davramngsal denklem, 6 6zdgkk olmak Uzere toplam 22 #ki vardir ve
toplam 31 dgisken yer almaktadir. 1923-1935 déneminin verilegithhmin
edilen bu model caimasi once Hollanda’da bu Ulkenin dilinde, sonra
1937’de ingilizce olarak yayinlanmgtir. Bu modelde kritik dgisken olan
yatirimlar beklenen kar ve faiz ile aciklagmibeklenen kar gecsikarlarla
temsil edilmstir.

Tinbergen’in Hollanda modelinde hata terimleri uarcancak Tinbergen
bunlari dikkate almadan denklem sisteminin bir deet hareket Uretip Uret-
medgiini arastirmistir. Bunun icin denklemler sistemini tek bir “nihdenk-
lem”e indirgeyerek ikinci dereceden bir fark demkieolusturmustur. Bu

2 Magnus ve Morgan (1987, s. 122-124) ve Morgan (189201-105). Tinbergen, “Conjunctuur”
dergisinin editdrlguni, 1929'da doktorasini bitirdikten hemen sontéeiimistir.
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denklemin ¢6zUmu, boyutu giderek azalan bir devrbaeeket vermektedir.
Bu sonucu Tinbergegbyle yorumlamytir; digsal soklar olmadginda, Hollanda
ekonomisi i¢ §leyisi ve kendisoklariyla dengeye digu yonelen dalgal bir
seyir izlemektedir. Bu makroekonometrik model ilemBergen, devalliasyon,
Ucret indirimleri, kamu fiyatlarinin garilmesi, d¢ ticarette korumaci duvarin
yukseltiimesi, kamu harcamasinda sgibi politika degisikliklerinin etkilerini
arastirmistir. Politika deisiklikleri icinde, istihdami en fazla arttirmasi bak
mindan, en iyi politika devalliasyon yapmak o$tau.

Bu model ¢cajmasinin hemen ardindan Tinbergen, Milletler Togdulu
(MT) (League of Nations) tarafindan devresel halekieaciklamaya cajan
kuramlarin istatistiksel sinamalarini yapmak tzZeemevre’ye davet edilg
tir. ki sene boyunca MT icin caan Tinbergen'in bu caimalari 1939'da
“Statistical Testing of Business Cycle Theorids$ligiyla iki ciltten oluan
bir kitap olarak yayinlandi. Birinci cilt, Tinbergg1939I),“A Method and its
Application to Investment Activitydlt-bagligini tasimaktadir. Bu ciltte genel
yatirrmlar ve konut yatirimlari davrgeal denklemlerle aciklangwe o za-
man i¢in oldukca gelinis sinama yéntemleri uygulagtir.

Tinbergen'in camasinin ikinci cildi, Tinbergen (19391NBusiness Cycles
in the USA: 1919-1932alt-baligini tssiyor. Bu kitapta Tinbergen’'in ABD
ekonomisi icin 48 denklem ve 71 dggkenden olsturdusu bir makro-
ekonometrik model yer almaktadir. Burada da TinbeydHollanda modelinde
oldugu gibi, “nihai denklem”in ¢6ziminu elde etmie bu ¢ézimiin devresel
hareket yorumunu yapgtir. Tinbergen bu ciltte, ABD'de biyik bunalimin
nedenlerini ve bazi hikimet politikalariyla etkisimasil azaltilabileggni de
actklamgtir. Tinbergen, 1939-1940 doneminde Britanya ignbe&nzer bir mo-
deli tahmin edip devresel hareketler igin yoruny@pmstir.

Tinbergen (19391) calmasi, donemin iktisatcilarindan 6vgler de aldi,
ancak beklenmedik sertlikte gliiler de aldi ve tartmalara neden oldu. Bu
elestirileri ve tartgmalar ¢@altan bir neden, kitabin uluslararasi bir kurum
tarafindan yayinlanacak olmasi, t@stan Milletler Toplulygu tarafindan
iktisatcilara gonderilmesi ve 1938’'de Cambridgehie calsmayi konu alan
bir tartsmali konferansin yapiimasidir.

4.3 Keynes - Tinbergen Tartgmasf’

Tinbergen’in cakmasina ilk sert elgiri Keynes'den gelmtir. Keynes'in
desisik makaleler ve mektuplar yoluyla yaptielsstirilere Tinbergen hem

3 Buradaki goriler Keynes (1939), Patinkin (1976), Magnus ve Mard&987), Morgan
(1992, Bolim 4), Garrone ve Marchionatti (2004)(2007) yazilarindan yararlanilarak
olusturulmustur.
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dogrudan makale ile hem de dolayl olarak yanitlamigtir. Verdigi tepki-
lerden anlaihiyor ki, Tinbergen, Keynes'in eférilerine ve sert cilglarina
sasirmistir. Bunun bir nedeni, Tinbergen'in kendisini Keggen bir iktisatci
olarak goérmesidir. Keynes'in makale ve mektuplaakidyorisleri ve elati-
rileri bazi baliklar altinda toplamak mimkindir.s&sida bu baliklar ve
Tinbergen’in bunlara yanitlari yer almaktadir.

1) Keynes Tinbergen'i 6nce kullanilan ¢coklu regasydnteminin mantik
olarak ve varsayimlariyla g¢ou olmayabilecgi noktasindan elgiriyor. Ozel-
likle, bir 6rnekleme dayali istatistiksel bir sonile timevarimsal bir genel-
leme yapilmasinin gou olmadgini ifade ediyor. Tinbergen, “yéntem” konu-
suna fazla girmiyor ve ekonometrinin daha tekniklgdine gilerek yanitlar
veriyor.

2) Keynes'in bir teknik elgirisi, bugin ekonometride tanimlama
(specification) hatasi olarak adland@dniz sorunla ilgilidir. Keynes, tim
onemli deiskenler tahmin edilen denklemelerde yer alabilir sorusunu
yoneltmgtir. Eger tim ilgili desiskenler denklemde yer almiyorsa, katsayi
tahminleri de sapmall ve tutarsiz olacaktigeEancak tanimlama hatasi bu-
lunmuyorsa, bir denklemin aciklayici glgkenleri konusunda ayri ve g
degerlendirmeler yapilabilir.

Tinbergen yanitinda, ilgili énemli dakenlerin denklemelerinde yer aldi-
gini, en azindan bu varsayimi ygotn ve dnemli olmayan ggskenlerin de
tahmin ve sinama sonuclarini etkilemeyice ifade ediyor. Ayrica
Tinbergen, bir tanimlama hatasi ofgdimda bunun hata terimleri ile ilgili si-
namalarda kendini gosterexiei ifade ediyor. Bazi yazarlara gore, Keynes bu
sinama yontemleri konusunda yeterli bilgiye satagldir ve bu konuda ken-
disi de elgtirilmi stir. Bakiniz drngin Garrone ve Marchionatti (2004, s. 6).

3) Keynes tanimlama hatasiyla ilgili birska elstiri yoneltiyor; tanimla-
ma hatasinin oldiu durumlarda kuramsal modellerin ekonometrik yontem
lerle yanlshgini - dggrulugunu géstermek ve onlar kaestirmak uygun
olmaz. (Hatirlayalim, Tinbergen devresel hareketlerklayan modelleri kar-
stlastirma amacindadir.) Keynes'e gore, bu acidan bakifimbergen’in yap-
tigl, bazi dgiskenlerin verilerinin tarihsel bir agiklamasi olabil

Tinbergen’e gore, Keynes'in giincesinin tersine, ekonometri, kuramlari
deserlendirmekte kullanilabilir ve kullaniimalidi8dyle ki, eser kuram veri-
lerle d@rulanmadi ise, bu, kuramin yanlveya yetersiz oldiu anlamina
gelebilir. Ancak, bu konuda Keynes'in odaklanmasintrk ve kuramsal ti-
mevarim konusunda iken, Tinbergen’in istatistiksreamalar Gzerine odak-
landigl anlgilmaktadir.



88 Ekonomi-tek Volume / Cilt: 3 No: 2 May / Mayis 2014

4) Keynes'in 6nemli bir ekdirisi, degiskenlerin dlgtlmesi ve sayilarla ifa-
de edilebilmesi konusundadir. Bugemda kendisinin katkilar yag ve
General Theoryle ¢cok 6nemsedi bekleykler, giiven ve risk konularini or-
nek vermektedir. ger deiskenler olcilemensi veya yanly dlcilmis ise,
tahmin sonuglari yine sapmali ve tutarsiz olacaktir

Tinbergen’in yaniti sdyle olngtur; bekleysler genellikle gecngi deney-
lerle olwturulur ve 6rngin firmalarin yatirrm denkleminde gelecek talep ve
kar bekleysleri degiskeni gecmi karlar ile temsil edilebilir. Yani Tinbergen’e
gore 6znel bekleyier, nesnel beklenen gerler ile temsil edilebilir. Ancak
Keynes, yukarida aciklaggmiz gibi, A Treatise on Probabilitkitabinda da
cok vurguladg Uzere bu temsili kabul etmez.

5) Keynes, Tinbergen’in agiklayici glgkenlerinin biri birlerinden bam-
siz old@gu varsayimini da ejariyor; bu varsayim gegerli gdse denklemler-
de sahte korelasyon (spurious correlation) glehw, karlari 6rnek gostererek
ifade ediyor. Bu elgiri ile Keynes denklemlerde, 6zellikle yatirm dkés
minde, buginin deyimleriyle hem coklugoati (multicollinearity), hem de
esanlilik (simultaneity) sorunlari olgwnu sdylemi oluyor.

Tinbergen burada yine istatistiksel bir yanit veriwe aciklayicl dgés-
kenler arasinda korelasyon yoksa sorunun ortadiwadgiini séyliyor. An-
cak bilindigi gibi bu yanit istatistiksel anlamda, 6zelliklgaahlik bakimindan
dogru olmayabilir.

6) Tinbergen’in denklemleri dwusal olarak ifade etmesi, glgkenlerin
gecikme sayisini belirlemede yeterli aciklama getmesi ve denkleme trend
eklemesi de Keynes'in afirdigi noktalardir. Keynes, trend gigkeninin
I. Dunya Sava oncesi yillar icin 9 yillik hareketli ortalamalée, sava sonrasi
yillar igin dasrusal trend olarak ifade edilmesini kabul edilerhaluyor.

Tinbergen, dgrusal denklemi, bir yaklak ifade olarak savunuyor, gecikme
sayisini ve farkli trendleri de verilerin nitglile agikhyor. Orngin, gecikme
sayisini verilere en uygun bicimde, denklemin agrid giicliine gore belirle-
digini soyluyor. Ancak bu aciklamalar da Keynes’e Kadalilir gelmiyor.

7) Keynes'e gore Tinbergen'in dnemli fakat kabuilredsi zor bir varsa-
yimi, devresel hareketleri aciklamaya ggh halde, ekonomide yapisalgie
sikli gin olmadgl varsayimidir. Bu varsayimla, denklemelerdeki &atgrin
da sabit oldgu kabul edilm§ olmaktadir. Keynesu soruyu soruyor; @r
Tinbergen tahminlerini verileri alt-donemlere ayala yapsaydi, katsayilarin
farkli degerler aldgini gormeyecek miydi? Keynes (1939, s. 316)
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Tinbergen, catmasinda 6zellikle buyidk bunalimi dikkate almayastal
gint ve degisik veri setleriyle dgisik tanminler yapip katsayi gerlerinin
desisip desismedigini arastirdigini bildiriyor.

Belirtmek gerekir ki, Keynes Tinbergen'i gtieirken oldukca sert vegr
ifadeler de kullaniyor. Ormggn Tinbergen'i simyaci olarak tanimliyor.
“Newton, Boyle ve Locke hep simyacilik ile oynadil8irakalim Tinbergen
de simyacilik oynamaya devam etsin.”

Garrone ve Marchionatti (2007, s. 10). Kahn ve bidia yazdg mektup-
larda KeynessOyle diyor; “Konuyu anlayabilgim kadariyla Tinbergen'’in
calismasli aldatmacadir (hocus), ¢clinki galAnin temelinde yatan mantik igin
en kicuk bir agiklama yoktur.” Garrone ve Marchitin@007, s. 9).

4.4 Keynes'in Tinbergen Elgtirisine Tepkiler

Keynes'in yapt Tinbergen elgirilerine birka¢ tur tepki verildii gorulu-
yor. Birinci tirdeki tepkilerde, Keynes'in konuyirbedigi acikca belirtiliyor.
Ornesin, Keynes'in 6lumiinden sonra Keynes'i ve onunclinga General
Theoryyi degerlendiren Samuelson, Keynes'in Tinbergerstélsi konusun-
dasoyle diyor; “Keynes, elgirisini yaptigi konuyu anlamak icin gerekli tek-
nik bilgiye sahip dgildi.” Samuelson (1946, s. 197). Samuelson bu neel
benzer ifadeleri, lstelik daha dgaglayici olanlari Keynes'in kendisi, kitap-
lari, makaleleri ve hatta Cambridge Universiteskideonumu icin de yaz-
mistir.

Morgan da Keynes'in ekonometriyi bilmethi distiniyor. “Ne yazik ki
Keynes, her zamanki belagath (rhetorical) acilmgla saldirdi, ama
Tinbergen’in kitabini buytk dikkatle okumagni Bazi elstirileri de, son on
yilda devresel hareketler konusunda gjelien dinamik iktisadi modelleri ve
ekonometrinin teknik yonlerini bilmegini ortaya cikardi. Orngn, Keynes
devresel hareketler kuraminin Jevons dénemindakésgékeleri gamasinda
kaldigini varsaydi...” Morgan (1992, s. 121). Morgan dewediyor; “Ekono-
metri Derngi gibi kurumsal ilgkilerine kagilik, Keynes'in ekonometri yazi-
nindan bu kadar habersiz olmasi bigagrticidir. Diger yandan, Tinbergen’in
(219391) calsmasini okumargiolanlar ve ekonometrideki ggfnelerden ha-
berdar olmayanlar icin Keynes'in eleileri bu calsmayi yerle bir etngtir.”
Morgan (1992, s. 121)

Ikinci tur tepkiler, teknik yonden bazi bakimlardaogru olsalar da,
Keynes'in elgtirilerinin tarzini &ir bulmakta ve Tinbergen’e haksizlik edil-
digini distinmektedirler. Bunlarin Banda Tinbergen’in kendisi vardir, ¢linki
kendisini Keynesyen ve Keynes'e saygl duyan bisdtti olarak gormekte-
dir. Stone bu konuda u¢ nokta belirtiyor; (1) Kegrtepkilerinde abartihdir.
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(2) Keynes'in matemati 1930’'lar sonunda artik pas tutgtu ve eskingti.

(3) Keynes, kendisine bir konu soruflunda Once sert tepkiler verip zaman
kazaniyor, sonra gerekgcelerini bildiriyor veya kgawyumaya birakiyordu.
Pesaran (1991, ss. 98-99). Garrone ve Marchioyat{P004) ve (2007) gore
ise, Keynes tepkisini aslinda Tinbergen yoluylaispetkte ve yerlgnekte
olan daha teknik iktisada gostesii.

Ucuinc tir tepkiler, elgirilerin tarzini bir kenara birakip icgine bakiyor
ve bu elgtirilerin ekonometride daha sonra farkina variléngdk sorunu ha-
ber verdgini, ancak Keynes'in o zamanki iktisat ve ekonomedtinyasinda
yeterince anlglamadgini ifade ediyor. Patinkin (1976, s.1094-1096)nok-
talara dikkat ¢ekiyor. (1) Keynes'in ateisi, tahmin yontemini ve ilgili sina-
malari aciklamaya c¢ahn birinci cilde yonelik idi. (2) Keynes, bu cilkie
teknik konularda ortaya ¢ikan ve daha sonralardgiite gelen tanimlama ve
esanlilik gibi ekonometrik sorunlari anlatmaya gglordu. (3) Keynes, efé-
rilerine kagilk, Tinbergen icin daha sonra haksizlik yapmgardrnesin ken-
disinin Ekonometri Derng baskan yardimcigini desteklenstir.*

Garrone ve Marchionatti (2004) ve (2007) Uc¢uncu tdpkilere yonelik
bircok érnek veriyorlar ve vurguladiklajudur; Keynes bazi teknik konularda
zayif olsa da, Tinbergen’in catnasini elgtirirken, ekonometrik cajmalarin
bircok temel sorununa gmmistir ve hazindir ki bunlarin farkina daha sonra
varilabilmistir. Kisacasi, Keynes'in ekonometri yontemleri iiligili sdyledik-
leri, bu konudaki derindiini ve uzak gorgluligini ifade etmektedir. Bu pa
lamda belirtelim, Tinbergen’in Milletler Toplufw icin yaptg: iki ciltlik ca-
lismayl Ragnar Frisch, Milton Friedman, Trygve Haaweldacob Marschak
gibi iktisat¢ilar da farkl yonlerden gerlendirip elgtirmislerdir.

5. Matematik

Keynes'in iktisatta matematik kullaniminaskin 80-90 yil dnceki sapta-
malarini ve dglincelerini okuyup incelegimizde Romer’in (2015) makale ve
yazilarinda yer alanlarla buyuk benzerlilgitegini gortriz. Buna karik
Romer’in Keynes'e bu konuda atif yapmarolmasi énemli bir eksiklik ola-
rak dikkat cekmektedir.

Bazen iddia edildi gibi, Keynes iktisatta matematik kullanimina $«ar
degildir, ¢clinkil kendisi ygunluk sirasina goéré Treatise on Probability
A Treatise on Moneye General Theorygibi kitaplarinda ve ayrica birgok
makalesinde matematik kullangnr. Ancak Keynes, matematik kullaniminin

4 Uygur (2006, Bélim 6) makalemde, Keynes'in Tinberggatirileri konusunda kendimi
hem ikinci hem Ugunci tur tepki verenler arasinaldi@umu belirtmek isterim.
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gerekli gereksiz her konuda, her firsatta vesbifleri 6rtmek icin dgil, du-
siince ve mantik tuklarini doldurabilmek ve genelleme yapabilmeknici
olmasini 6nermektedir. Keynes (1936, ss.145, 16)},17

Diger yandan, Keynes'in biyuk 6vguyle s6z@tthatematiksel iktisat ¢ca-
lismalari vardir. Orngin, Frank P. Ramseyin 1928'de yayinlanan
“A Mathematical Theory of Savihgakalesinin, “... konunun énemi ve zoglu
kullanilan teknik yontemlerin giici ve zerafeti dik& alindginda, matema-
tiksel iktisat konusunda yapilgmen dikkate dger calsmalardan birisi oldu-
gunu...” ifade etmjtir. Garrone ve Marchionatti (2007, s. 3)

Keynes kendisiA Treatise on Mone¥kitabinda, 6zellikle “temel denk-
lemleri"ni kullanarak bircok matematiksellém yapmaya gigimistir. Bu ki-
tabin birinci cildinin bir boluma, Bélim 20, timigy/ldenklemlerin matema-
tiksel Ozelliklerine ve glemlerine ayrilmgtir. Ancak, Patinkin’in ifadesiyle,
“Keynes’in bu kitapta matematiksel model glwrma girsiminin baarili ve
tatmin edici olmamasi, kendisini@eneral Theorygle matematiksel iktisada
daha elgtirel ifadeler kullanmasi sonucunu getignalabilir. ...Bunlara kag-
Ik Keynes,General Theorgle matematik kullanabile@gani gostermeye ca-
ismistir. ... Ayrica, o donemdeki gér iktisat kurami ¢cagmalariyla kagilas-
tinldiginda, A Treatise on Moneye General Theoryin daha matematiksel
oldugunu sanirim.” Patinkin (1976, s. 1094).

6. Sonug
Yukaridaki aciklama ve irdelemelerdgnsonuclara varabiliriz.

1. “Keynes, iktisatta istatistik, ekonometri ve eragtik gibi teknik yon-
temlerin kullanilmasini istemezdi, bunlara stebir tavri vard1” yargisi dgru
degildir. Ancak, bu yontemlerin her firsatta, bir d¢hak doldurmaya hizmet
etmedikleri halde kullanrgiolmak icin kullaniimalarina kar olmus ve bu tar
uygulamalari elgirmistir. Keynes, bu yontemlerin gou ve yerinde kulla-
nilmasi i¢in kurumsal etkiler ve yonlendirmelerydgmstir.

2. “Kendisi de istatistik, matematik ve ekonomeithi teknik yontemleri
kullanmazdi” yargis! da gou degildir. Tersine Keynes, genel olarak istatis-
tik, 6zel olarak endeks sayilari ve olasilik konuda, kullanmanin dtesinde,
onemli katkilar yapmstir. Ulusal gelir hesaplarinin belirlisamalara gelme-

® Frank P. Ramsey Keynes'in Cambrdige iiniversitesinemalsinda oncilik egii genc
matematikgi felsefecilerden birisidir. GengstmCambrdige’e matematikgtetim yesi ola-
rak atanmy, verdigi derslerle popdler olny matematik yaninda iktisat, mantik ve felsefe
konularinda yayinlar yapstir. Ancak ¢cok genc wa, 26 yainda, hayata veda etstir.
Barros (2014) ve MacTutor History of Mathematics1(2p
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sinde hem dlince, hem uygulama bakimindan etkili oktow. Kendisinin de
ifade ettgi gibi, zaten heniiz gelnemsk olan ekonometrik yontemlere fazla
zaman verememive anlaillan bu konuda gras vermek icin gec¢ kalmtir.
Ancak, istatistik ve olasilik konusundaki birikintéyekonometrik model tah-
minlerine ve uygulamalarina yagtielsstirilerle, bu konuda ne gibi sorunlar
olabilecgini ¢cok dnceden 6ngormgtiir. Keynes'in yapfil elestiriler ve 6ne-
riler zamaninda anddamams olsa da, Keynes burada da derinlemesine irde-
lemeler ve uyarilar yapstir.

3. “Bu yontemleri kullanamazdi, c¢inki zaten bu Kamida yetersizdi”
yargisina varanlarin sayisi sinirlidir. Gime yukarida bu bglamda belirtti-
gimiz Samuelson, Keynes'in her yagou ve yaptgini Ustelik dliminden
sonra ¢ok gir elestirmek ve kicimsemek, hattaagilamak gibi bir géreve
soyunmy gorinmektedir. Keynes'in yadgl donemde teknik konularda
elbette zayifliklan ve yetersizlikleri vardir.

Keynes’e yonelik elgirilerin derecesi ve bigimi konusundayle bir kani-
ya ulgtigimi belirtmeliyim. Bazi elgiriler ve olumsuz ifadeler, belli bir 6l-
cude, Keynes'in kendi 6zelliklerinden kaynaklagnolabilir; Keynes alcak
gondllh deildir, kendisi de bgkalarina &ir elestiriler yoneltmistir ve bazi
tepkileri de bu nedenle cekgolabilir.

Aslinda Keynes, bir iktisat¢inin tarih, mantik veskefe benzeri aletler ya-
ninda, istatistik, matematik, ulusal gelir hesaplae ekonometri gibi teknik
aletleri cok iyi bilip kullanabilmesi gereldfini gbsteren en dnde gelen 6rnek-
lerinden birisidir. Keynes'in bu konulardaki katkil ve etkileri kendisinin
iktisat kuramina ve politikalarina yaptiyonlendirici katkilari tamamlayici
niteliktedir. iktisatta matematik, istatistik, ekonometri gibi y@mlerin kulla-
nilmasinda g6zlenen “mathiness” yaktaini 80-90 yil 6nce 6ngorip ste
ren Keynes'dir.
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