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ARASTIRMA MAKALESi / RESEARCH ARTICLE

Tirkiye 2014-2016 Hayat Tablolarinda Dogrusal-olmayan Biiyiime
Fonksiyonlari Uygulamasi

Cemil iskender'

Oz

Hayat tablolari, ntfus istatistikleri esas alinarak diizenlenir ve yaslara gore 6lim hizlarini, 6lim olasiliklarini, yillara gore hayatta
kalanlarin sayilari ve yasanmasi beklenen sireleri ihtiva eder. Bu tablolar sosyal glvenlik kurumlari, sigorta sirketleri, emeklilik
kurumlari vs. tarafindan aktiieryal hesaplamalarda kullanilir. Tiirkiye’de de bu tablolar TUIK tarafindan yayinlanmaktadir.
En son 2013-2016 yillarini kapsayan tablolar yayinlanmistir. Bu ¢alismamizda tablolardaki yiiz yillik sirede hayatta kalanlar
istatistiklerinin dogrusal-olmayan fonksiyonlarla temsiliyetini istatistiksel analiz ile aragtirdik. Amacimiza uygun olarak Gompertz
buylme fonksiyonunu kullandik ve tablolardaki toplam niifus ve kadin ve erkek nifus icin Gg hesaplama yaptik. Basarili istatistiki
sonuglar aldik. Haytta kalanlar igin % 9-11 arasi kugtilme hizlari tespit ettik. Ayni verilere Richards lojistik biytime fonksiyonunu
uyguladigimizda iyi sonuglar alamadik. Elimizdeki serilere dayanarak diizenledigimiz yillara gére artan 6liimler serilerine Richards
fonksiyonunu uyguladigimizda uygun ve basarili sonuglar aldik. % 20-23 arasi bliytime oranlari bulduk. Her iki fonksiyon analizinde
de 6nceligimiz dogrusal olmayan fonksiyonlarin ve fonksiyonlarin hesaplanmasinda kullanilan istatistiksel yontemlerin hesap ve
ispat gicin ve faydasini ortaya koymak, teorik bilgileri verilerle bulusturmakti. Basardigimiz kanisindayim.

Anahtar Kelimeler
Turkiye Hayat tablolari  Richards Lojistik Bliyime Fonksiyonu ¢ Gompertz Bliylime Fonksiyonu
¢ Hayat Tablolari Istatistiksel Analizi ¢ Matematik Modelleme

Application of Non-linear Growth Functions for Turkish 2014-2016 Life Tables

Abstract

In this study, a representation of survivors statistics from TUIK Turkish mortality tables (2014-2016) with non-linear growth
functions was investigated by applying advanced statistical methods. Firstly, the Gompertz function was used for this purpose.
Gompertz function was specifially developed by Benjamin Gompertz for the analysis of mortality tables. We calculated three
functions for both male and female populations and for total population. Successful statistical results were obtained for all
groups. Intrinsic contraction rates ranging from 9 to 11% were calculated for the survivors of the three series. Although we have
been successful with statistical tests of Gompertz function, Richards logistic growth function didn’t give us satisfactory statistical
results when applied this function to survivors series of Turkish mortality table. This was not a suprise because we knew that
logistic growth function was already developed by Verhulst mainly for mathematical explanation of increasing population figures
not for decreasing population figures . Turkish mortality tables does not include number of dying population by ages. Then we
recalculated number of dying population by years from the survivors figures of Turkish mortality tabels. In this case Richards
logistic function gave successful statistical results with the number of dying population by years. The intrinsic growth rate was
found between 20 and 23% for total population and male and female populations. As result we used Gompertz function success-
fully for survivors population of mortality table which is a decreasing serie by years and Richards logistic function for number of
dying population which is an increasing serie by years. Our priority in the analysis of both functions was to show the calculation
and proof power of non-linear growth functions and advanced statistical methods were applied for this reason. Six successful
functions were obtained of which three were for the survivors series using the Gompertz function and three were for the number
of dying population series using the Richards logistic growth curve.

Keywords
Turkish Mortality Tables e Richards Logistic Growth Function ¢ Gompertz Growth Funciton

eStatistical Analysis of Life Tables
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Hayat tablolari, niifus istatistikleri esas alinarak diizenlenir ve yaslara gore 6liim
hizlarini, 6liim olasiliklarini, yillara gore hayatta kalanlarin sayilar1 ve yasanmasi
beklenen siireleri ihtiva eder. Bu tablolar sosyal glivenlik kurumlari, sigorta sirketleri,
emeklilik kurumlart vs. tarafindan aktiieryal hesaplamalarda kullanilir. Mortalite
tablolar1 olarak da anilirlar. ilk olarak Bati Avrupa’da on dokuzuncu yiizyilin
basindan itibaren diizenlenip kullanilmaya baglanmistir. Tablolarda 6rnegin yiiz bin
kisilik drnek bir niifus kitlesinin yiiz yillik bir siirede 6lenler ve kalanlar olarak nasil
seyrettigini, hayat bekleyislerini, yaslar itibariyle hayatta kalma ihtimallerini vs.
gosterir. Tim niifus i¢in temsil kabiliyetine sahiptirler. Tablolar niifusun gelisimine
paralel olarak belirli siirelerde yenilenirler. Hesaplamalar demograflar tarafindan bu
disiplin i¢in gelistirilmis yontemlere gére yapilir. Tiirkiye Istatistik Kurumu (TUIK)
hayat tablolarindan' 0-16 yas kismi 6rnek resmi asagida verilmistir. Tablodaki 1(x)
kolonlar1 ¢aligmamizda kullanilmagtir.

Amacimiz TUIK tablosundaki yiizyillik siirede hayatta kalanlarin sayilarini analiz
ederek bunlarin matematiksel biiylime fonksiyonlariyla temsiliyetini istatistiksel olarak
belirlemektir. Tablodaki serilerin hesap tarzlarini ve yontemlerini irdelemek gibi bir
amacimiz yoktur. Niifus istatistikleri ¢ogunlukla artan serileri temsil ederler. Ancak
burada durum farklidir. Hayat tablolar1 azalan serileri ihtiva eder. Istatistikler sifir yasinda
yiiz bin olan niifusun yillar itibariyle azalarak yiiz yaginda kag kisiye indigini gosterir.
Bu nedenle analizimiz bir biiyiime olayini1 degil bir kii¢iilme olaymi ortaya koyacaktir.
TUIK tarafindan 2014-2016 dénemi igin diizenlenen tek yas hayat tablosundaki toplam
niifus, kadin ve erkek niifusta hayatta kalma istatistikleri kiiciilme olaymna uygun
orneklerdir. Asagida hayat tablosundaki “hayatta kalanlar” istatistiklerinin Gompertz?
bliyiime fonksiyonu ve hayatta kalanlar istatistiklerinden hesapladigimiz “6lim”
istatistiklerinin Richards® lojistik biiylime fonksiyonu ile temsiliyeti irdelenerek elde
edilen istatistiksel sonuglarin gegerliligi ortaya konup yorumlanacaktir.

2014-2016 TUIK hayat tablolarinda yiiz bin kisilik niifus elli yasina kadar
¢ok az kayip vermekte, Sliimler elli yasindan ve oOzellikle altmis yasindan sonra
hizlanmaktadir. Elli yasina gelindiginde niifusun % 4.18’inin* 61diigii gériilmektedir.
Seksen yasma gelindiginde Olenlerin orant % 46.15’dir. Niifusun yaridan fazlasi
heniiz hayattadir. Doksan yasina gelindiginde niifusun % 82.21°1 dlmdstiir. 80-90
yas arasinda Olenlerin sayist 36059 kisi, niifusun % 36.01°idir. Doksan ve sonrasi
Olimler yavaglamaktadir. Maalesef elimizde yiiz yas 6tesi rakamlar olmadigindan
bu dénem bilinmemektedir. Hayat tablolarini on dokuzuncu yiiz yilin baginda analiz
eden matematik¢i Bejamin Gompertz doksan yasini gecenlerin 6liimlerinin iyice

1 http://www.tuik.gov.tr.

2 Gompertz, B. (1825). On the nature of the function expressive of the law of human mortality, and on a new mode of
determining the value of life contingencies, Philosophical Transactions of the Royal Society of London, 115, 513-583.

3 Richards, F.J., (1959) 4 Flexible Growth Function for Empirical Use, Journal of Experimental Botany, 10, 290-300.
4 Bu ¢alismamizda kullandigimiz SAS University Edition yaziliminin uygulamasina bagli kalarak ondalik kesirleri nokta ve
gerektiginde binlik haneleri virgiil ile gosterdik.
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Tablo 1
TUIK Hayat Tablosu Baslangic Kismi
Cinsiyete gore Tiirkiye tek yas hayat tablosu, 2013-2016

Single age life table for Turkey by sex, 2013-2016

Toplam-Total Erkek-Male Kadin-Female
yil Yas
Year Age mxn)™ qxn)®  10® e mxn)® qxm® 109 e@® mxn)® qum® 109 e ®
2014-2016 0.01089 0.01079 100000 78.0 0.01157 0.01145 100000 75.3 0.01018 0.01008 100000 80.7

0

1 0.00098 0.00098 98921 77.8 0.00100 0.00100 98855 75.1 0.00096 0.00096 98992 80.5
2 0.00055 0.00055 98825 76.9 0.00059 0.00059 98756 742 0.00051 0.00051 98897 79.6
3 0.00040 0.00040 98770 759 0.00044 0.00044 98698 733 0.00036 0.00036 98846 78.6
4 0.00032 0.00032 98730 75.0 0.00035 0.00035 98654 723 0.00030 0.00030 98811 77.7
5 0.00027 0.00027 98698 74.0 0.00030 0.00030 98620 713 0.00025 0.00025 98781 76.7
6 0.00024 0.00024 98672 73.0 0.00026 0.00026 98591 70.3 0.00022 0.00022 98757 75.7
7 0.00023 0.00023 98648 720 0.00026 0.00026 98565 69.4 0.00020 0.00020 98736 74.7
8 0.00023 0.00023 98625 71.0 0.00027 0.00027 98539 684 0.00018 0.00018 98716 73.7
9 0.00019 0.00019 98603 70.1 0.00022 0.00022 98513 67.4 0.00016 0.00016 98699 72.7
10 0.00022 0.00022 98584 69.1 0.00026 0.00026 98491 66.4 0.00017 0.00017 98683 71.8
1 0.00023 0.00023 98563 68.1 0.00027 0.00027 98465 654 0.00018 0.00018 98665 70.8
12 0.00025 0.00025 98540 67.1 0.00031 0.00031 98439 644 0.00019 0.00019 98648 69.8
13 0.00028 0.00028 98516 66.1 0.00035 0.00035 98408 635 0.00020 0.00020 98629 68.8
14 0.00033 0.00033 98488 651 0.00043 0.00043 98374 625 0.00022 0.00022 98609 67.8
15 0.00038 0.00038 98456 64.2 0.00051 0.00051 98332 615 0.00024 0.00024 98587 66.8
16 0.00043 0.00043 98419 63.2 0.00059 0.00059 98282 60.5 0.00026 0.00026 98564 65.8
Kaynak: TUIK, Hayat Tablolari, 2013-2016

(1) m(x,n): x ile x+n yaglari arasindaki yasam tablosu 6lim hizi

(2) q(x,n): x yasinin baginda hayatta olanlarin x+n yasina kadar 6liim olasihig
(3) I(x): x yasinin basinda hayatta kalanlarin sayist
(4) e(x): x yasindan sonra yagsanmasi beklenen siire

azaldig1 ve uzun yillar yasadiklar tespitinde bulunmaktadir. Ayni tespit burada da
gegerliligini korumaktadir. On dokuzuncu yiizyilda diizenlenen hayat tablolarinda
ilk {i¢ y1l iginde bebek Oliimlerinin de ¢ok yiiksek oldugu goriilmektedir. Tiirkiye
Orneginde bu bir yasma kadar diigmiistiir ancak 0-1 yas olimleri halen yiiksektir.
0-1 yas arasinda toplam niifusta 1079 kisi 6lmistiir. 1-2 yas araliginda bu rakam
sadece 96 kisidir. Takip eden rakamlarda hayatta kalma orani yiikselmektedir. 0-1
yas verisi diger verilerden dnemli 6l¢iide ayrilmakta ve istatistiksel analizi olumsuz
etkilemektedir. Ileride grecegiz.

Tablo 2
Toplam Niifus Ozet Hayat Tablosu Hayatta Kalanlar ve Olenler
Hayatta " Olenler/100000 100000
Yas Kalanlar Olenler (%)
80000
0 100,000 0 0
10 98,584 1,416 1.42 60000
20 98,227 1,773 1.77 40000
30 97,680 2,320 2.32
40 96,985 3,015 3.02 20000
50 95,824 4,176 4.18 0
60 90,739 9,261 9.26 0 10 20 30 40 50 60 70 80 90 100
70 79,320 20,680 207 e Hayatta kalanlar e Qlenler
80 53,854 46,146 46.15
90 17,795 82,205 82.21
100 1638 98,362 08.36 Grafik 1. Toplam Niifus Grafigi.
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Matematiksel biiylime fonksiyonlar1 ve istatistiksel yontemler yeni yayinlanan
“Tirkiye Niifus Biiylimesi ve Tahminleri” baslikli yazimda® ayrintili olarak
aciklandigindan burada tekrar edilmeyecektir. Asagida sadece bu ¢alismada
kullandigimiz Gompertz biiylime fonksiyonu ve Richards lojistik biiyiime fonksiyonu
icin kisa bilgiler verilerek istatistiksel analize gegilecektir.

Hesaplamalarda dogrusal olmayan fonksiyonlar icin gelistirilen hata kareleri
toplamini en aza indirme yontemi olarak “SAS University Edition NLIN Procedure®”
yazilimi kullanilmistir. Bu yontem bilinen basit en kiigiik kareler yonteminden
farklhidir. C6ziim ayrmtilar1 dipnot 5°te vardir.

Gompertz Biiyiime Fonksiyonu Sonuclar:

Gompertz (Gompertz-Makeham modeli) fonksiyonunda, L: baslangic niifusu
(tist asmiptot), K: son niifus (alt asimptot), Q: bilylime taban sayisi, r igsel biiylime
(kiiciilme) orani (intrinsic growth rate) ve t: yastir. Gompertz fonksiyonu dort
parametreli (K, L, Q, r) bir fonksiyondur.

Fonksiyon: Y(t) =K+ (L — K)e(—Qe(‘”))

Birinci tiirev: Z—: =(L—- K)Qre—Q(e(_”)—Tt)

Ikinci tiirev: (;2712/ = (L — K)Qr(Qre"™ — r)e—Q(e(’")—Tt)
Doniim noktasi: t= lngQ)

Fonksiyon bu haliyle Gompertz’in tanimindan farklidir. William Makeham
fonksiyona sabit terimi ilave etmistir. Oliimler; yasa bagimli 6liimler ve yasa bagli
olmayan oliimler (sabit terim) olarak iki boliimden olusmaktadir. Bu ayirimi esas
alarak istatistiksel uygulamalarimiz gergeklestirdik. Yiiz bin kisilik baslangi¢ niifusu,
istatistiksel hesaplamada parametrelerin aldig1 degerlere gore yiiz yillik siirede sifira

5 Iskender, C . “Tiirkiye Niifus Biiyiimesi ve Tahminleri: Matematiksel Biiyiime Modelleri ve Istatistiksel Analiz ile
Kuramsal ve Uygulamali Bir Yaklasim”. Ekonometri ve Istatistik e-Dergisi 14 (2018): 75-141 <http://dergipark.gov.tr/
iuekois/issue/39224/461853>

6  http://documentation.sas.com/?docsetld=statug&docsetTarget=statug_nlin_toc.htm&docsetVersion=14.3&locale=en.
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dogru yaklasacaktir. Y bagimli degisken hayatta kalanlarin sayisi ve t ise agiklayici
degisken yagtir. Hayatta kalanlar sayis1 giderek azalan bir seri olduguna gore burada
hesaplanacak olan bir biiyiime degil bir kiigiilme olayidir. Istatistiksel calismada
bilinen istatistik testleriyle birlikte, uyguladigimiz fonksiyonlar dogrusal olmayan
— kisaca: fonksiyonun bir parametreye gore (degiskene gore degil) tiirevi diger
parametrelere bagimli olan’- bir yapiya sahip oldugu i¢in dogrusalliga yaklagsmalarini
saglayan testler de uygulanacaktir. Yukarida tanimi verilen Gompertz fonksiyonu bu
caligmamizda istatistik ve dogrusallik testleri i¢in beklenen sonuglar1 vermistir.

Fonksiyonda dogrusalligi saglamak i¢in Q=exp(Qe) olarak kullanilmistir.
Dogrusallik, fonksiyonun istatistik test degerleri yeterli olmayan parametrelerini
ikinci asamada tahminden Once yeniden tanimlayarak basit en kiiciik kareler
yontemine yakinlagsma i¢in uygulanan matematiksel dontigiimdiir.

Gompertz fonksiyonuyla yapilan istatistiksel ¢caligma sonuglar1 tablo 3’te toplu
olarak verilmistir.

Gompertz fonksiyonu icin istatistiksel ¢aligmadan elde ettigimiz parametre
degerlerini yerine koydugumuz zaman toplam niifus, kadin ve erkek niifus 2014-2016
hayat tablosunda hayatta kalanlar temsili fonksiyonlar1 asagidaki sekilde olmaktadir.

Toplam niifus:

—(=0.1037)t]

Y(t) = 847 + (98219 — 847)elexp (-8.7872)e

Kadin Niifus:

Y(t) = 2015.9 + (98320.4 — 2015.9)elexp (-10.109)e~01168)]

Erkek Niifus:

—~(-0.0980)t]

Y(t) = 231.2 + (98178.5 — 231.2¢lexp (=8:0847)¢

Asagidaki aciklamalarimiz toplam niifus sonuclar1 iizerinden olacak benzer
niteliklere sahip kadin ve erkek niifus i¢in ayrintili agiklamalar yapilamayacak,
okuyucunun ilgisine birakilacaktir. Kadin ve erkek niifus i¢in istatistik analiz bilgileri
de tablo 2 disinda ¢alismamizda yer almayacaktir. Toplam niifus i¢in oldugu gibi
kadin ve erkek niifus istatistik bilgilerinin de tiim testleri tamamladigin1 belirtelim.

7  http://documentation.sas.com/?docsetld=statug&docsetTarget=statug_nlin_gettingstarted01.htm&docsetVersion=14.3&lo
cale=en
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Tablo 3
Gompertz Biiyiime Fonksiyonu Istatistikleri

Gompertz Biiyiime Fonksiyonu
Fonksiyon 1 Fonksiyon 2 Fonksiyon 3
Semboller Toplam Niifus Kadinlar Erkekler
SAS file referansi SurvivorsDeaths. TUIKGompertzWo TUIKGompertzM
sas menSKL.sas enSKL.sas
Ek referansi
Bagimli degisken Hayatta kalanlar  Hayatta kalanlar  Hayatta kalanlar
Bagimsiz degisken Yas Yas Yas
Digsal parametreler
Alt asimptot K 847.0 2,015.9 231.2
K'nin standart hatasi see 158.6 189.3 126.2
Ust asimptot L 98,219.0 98,320.4 98,178.5
L'nin standart hatasi see 41.7831 43.8934 40.9365
igsel parametreler
Ustel fonksiyon garpani Q 0.000152675 0.000040711 0.000308219
Igsel biiylime orani r -0.1037 -0.1168 -0.0980
r'nin standart hatasi see 0.000532 0.000471 0.000295
Logaritmik degerler In(Q) Qe -8.7872 -10.109 -8.0847
Qe'nin standart hatasi see 0.0276 0.0378 0.0227
Hata kareleri toplami ESS 7,619,925 9,463,206 6,668,507
Toplam kareler toplami TSS 9.603E+10 8.730E+10 1.068E+10
Hata kareleri toplami/
Toplam kareler toplami (%) 0.007935 0.010840 0.062439
F-degeri F 403,244 295,173 512,408

Istatistiksel calismada alt asimptot K=847, {ist asimptot L= 98,219 olarak
bulunmugtur. Hayat tablosunda sifir yasinda niifus 100,000 iken bir yasinda
98,921’¢ diismektedir. Ilk yil iginde 6liim sayis1 1,079’dur. Bu rakam miiteakip yas
seviyelerindeki Oliimlere gore biiyiiktiir ve hata kareleri toplamim arttirmaktadir.®
Yaptigimiz regresyon analizinde sifir yas grubunu hesaplamalara dahil etmemeyi daha
uygun bulduk. Sifir yas grubunu regresyona dahil ettigimizde hata kareleri toplami1
10,845,055 olarak bulunurken dahil etmedigimizde 7,619,925 olarak bulunmaktadir.
Burada 6nemli bir kazang saglanmaktadir. Diger taraftan dahil etmedigimiz zaman,
fonksiyon tizerinden hesapladigimiz sifir yag grubu tahmini degeri 98,204, dahil
edildigi zaman hesaplanan deger ile ayn1 oldugu goriilmektedir. Sonug olarak sifir
yas grubunu dahil etmemek isabetli olmaktadir. Ve kalan 100 gézlem sayist da analiz
i¢in yeterlidir.

8 Yiiz bin kisi i¢inde 0-1 yasinda 1079 6lim sayisi ayrica tibbi olarak irdelenmesi gereken bir konudur. Giiniimiiz tip
olanaklarina gore yiiksek bir rakam gibi goriinmektedir.
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Gompertz fonksiyonu istatistik caligmasinda yakisama kistasi ve yineleme agamasi
(convergence criteria/iterative phase) anlamli alinan baglangic parametre degerleriyle
gerceklesmistir (tablo 4). Yakinsama kistasi yakalanirken hata kareleri toplami minimize
edilmistir. Hata kareleri toplami/toplam kareler toplami yiizde 0.007935°dir. F test
degerleri yeterli seviyelerdedir. Parametreler ait standart hatalar kabul edilebilir sinirlar
i¢indedir. Tablo 5’deki tahmin edilen parametrelere ait Hougaard ¢arpiklik (skewness)
ve Box egrilik (bias) degerleri de kabul edilebilir simirlar olan sirasiyla 0.24 ve % 1’in
altindadir. Diger taraftan genel dogrusal-olmayan dlciilerde de uygunluk saglanmistir.
Asagidaki genel dogrusal-olmayan durum oOlgiileri (Global Nonlinearity Measures)
tablosundaki (tablo 6) ilk dort satir degerleri kritik deger olan (5. Satir) 0.6367
degerinin altindadir. Bu sonuglara gore dogrusalligi yakalamis istatistikler tizerinden
hesaplamalar gerceklesmis demektir. Grafik 2’nin tetkikinden de yasayanlar sayisi,
tahminleri ve giliven araliklar1 sinirlarinin uyumlu oldugunu gérmek miimkiindiir.

Tablo 4: Yakinsama Kistasi/Yineleme Asamasi

The NLIN Procedure
Dependent Variable Total$
Method: Gauss-Newton

Iterative Phase
Iter| r Qe L K | Sum of Squares
0 |-0.1000 -5.5000 98219.0 5470 36425175
1 |-0.1036 -8.7787 95219.5 (9109 TET2123
2 |-0.1037 -8.7869 95219.2 |546.0 7519933
3 |-0.1037 -87&72 98219.0 |5470 7619925
4 |-0.1037 -8.7872 95219.0 |5470 7619925

NOTE: Convergence criterion met.

Tablo 5: Gompertz Fonksiyonu Istatistikleri

Source DF Sum of Squares Mean Square F Value %ﬂ‘:{?

Model 3 9 602E10 3201E10 0 403244 <0001

Error 96 7619925 793742

Corrected Total 929 9.603E10

- Approx ; . . . Percent
Parameter | Estimate std Error Approximate 95% Confidence Limits Skewness Bias Bias
r -0.1037| 0.000352 -0.1044 -0.1030 -0.00878 -838E-7  S1E-5
Qe -3.7872 0.0276 -8.8419 -5.7324 -0.0106 -0.000035 JEE-5
L 33219.0 41.783 95136.0 933019 0.00234 0.0413 43IE-6

2347.0 138.6 5321 1161.9 -0.0212 0 -0.7254 -0.08
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Tablo 6: Genel Dogrusal-olmayan durum Olgiileri

Global Nonlinearity Measures
Max Intrinsic Curvature 0.0053
RMS Intrinsic Curvature 0.0031
Max Parameter-Effects Curvature 0.0363
RMS Parameter-Effects Curvature 0.0140

Curvature Critical Value 0.6367
Raw Residual Variance 79374
Projected Residual Variance 12858

TUIK Total Population Survivors Life Table of TURKEY (2014-2016)
(Gompertz Growth Function)
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Grafik 2. Gompertz Fonksiyonu Grafigi.

Fonksiyonun Qe (Q’nun dogal logaritmasi) degeri ve alometrik katsayisi (V)
hesaplarla uyumludur. Bu rakamlarda bir sorun yoktur. Istatistiksel testler ve
fonksiyonun temsil kabiliyeti tamdir.

Fonksiyonun ikinci tiirevi aliip sifira esitlenip t (yas) i¢in ¢oziildiigiinde niifustaki
azalmanin doniim noktasi 84.71 yas olarak bulunmaktadir. Bu yasa kadar hizlanarak
artan 6liimler bu yastan sonra hizini diisiirerek devam etmektedir.

Fonksiyonun tespitinden sonra yapilan c¢alismalarda (grafik 3-4) niifusun yasa
gore yillik mutlak ve nispi azalig miktarlari hesaplanmistir. Elli yagina kadar yillik
olarak ¢ok az kayiplar gosteren niifustaki azalislar elli yasindan itibaren hizlanarak
artmakta 80.92 yasinda elli bine ulagmaktadir.

Grafik 5’c¢ gore yaklasik 95 yasindan sonra ortalama &liim hizi diismektedir.
Gompertz’in tespiti dogrudur.
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Hayatta Kalanlar- Tahminler Fark:

Niifusta Degisimin Degisimleri (Ikinci tiirev)
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Grafik 3. Toplam Niifusta Azalmalar. Grafik 4. Niifusta Degisimin Degisimleri.
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Grafik 5. Niifusta Ortalama Azalmalar. Grafik 6. Hayatta Kalanlar-Tahminler Fark:.

Fonksiyon hesaplarinda st asimptotlar (L) her ii¢ fonksiyonda da birbirine
yakindir. Fakat K (alt asimptot) kadinlar i¢in 2015.9 ve erkekler i¢in 231.2 olarak
bulunmugtur. Rakamlar birbirinden ¢ok farklidir. Yiiz yasma gelindiginde kalan
kadin sayisi erkek sayisinin 8.7 katidir. Erkek niifus yiiz yas civarinda tiikenirken
kadin niifusun % 2’si yiiz yasindan sonra yasamaya devam etmektedir. Tablo1’de
yeni doganlarin hayat iimidi kadinlarda 80.7 ve erkeklerde 75.3 olmasi alt asimptot

rakamlar1 arasindaki bu farki aciklamaktadir.

Son bir not grafik 6 ile ilgili olarak eklenmelidir. Hayatta kalanlar-tahminler
farki ilk yirmi yilda azalirken, doksan sonrasinda yatay eksenden siirekli uzaklasma
egilimindedir. 12-90 yas araliginda fark (residuals) +£315 degerleri bandinda
seyretmektedir. Diger bir deyimle uygulamada en c¢ok kullanilan bu yas araligi
oldugundan sonuglarin kullanim giivenligi daha da yiiksek ve cazip olmaktadir.
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Richards Lojistik Biiyiime Fonksiyonu Sonuclari:

Gompertz fonksiyonu azalan seriler tastyan hayat tablolart analizi i¢in dzellikle
gelistirilmistir. Ancak giliniimiizde gelistirilen siirlimleriyle artan niifus serilerine
de yaygin olarak uygulanmaktadir. Niifus ¢alismamizda biz de artan seriler i¢in
uygulamalar yapmistik. Fonksiyonun esnek bir yapisi vardir ve istatistik analizinde
sorun ¢ikarmamaktadir. Ancak lojistik fonksiyon i¢in de aymi seyleri sdylemek
mimkiin degildir. Lojistik fonksiyon artan niifus serilerini analiz i¢in gelistirilmistir
ve simetrik bir yapisi vardir. Bu nedenle uygulamada elimizdeki veriye gore teknik
sorunlar ¢ikartmaktadir. Dogal olarak simetrik yapisiyla analiz tahminlerini kendine
dogru ¢ekmektedir. Serinin yapisi simetrikten uzaklastik¢a istatistik test sonuglar
sorunlu olmaya baslamaktadir. Yukarida 6rnegini verdigimiz TUIK hayat tablolarindaki
azalan serilerin analizinde, ilk olarak sifir yag grubu hari¢ olan verilerle ve

L

MO T

sekliyle fonksiyonu uyguladik. Fonksiyon verileri dogru yorumlamakta ve
hayatta kalanlarin kii¢iilme oran1 beklendigi gibi eksi % 10 dolayinda ¢ikmaktadir.
Diger parametreler de uygun ve istatistik testler yeterli gériinmektedir. Ancak genel
dogrusal-olmayan durum &lgiilerinden “Max ve RMS parameter-effects curvature”
Olgiilerine ait degerler kritik seviyenin iistiinde ¢ikmaktadir. Fonksiyon veri iligkisinin
¢ok duyarli bir yapiya sahip oldugunu yapilan ¢aligmalar sirasinda gordiigiimiizden
de tereddiitlerimiz bu fonksiyon modeli i¢in artmis oldu. Deneyimlerimize gore
parametreleri yeniden tanimlamanin da (re-parametrization) ¢6ziim olamayacagini
dikkate alarak bu yontemi terk ettik.

Fonksiyonu alt ve ist asimptotlarla tamimlanms asagidaki haliyle verilere
uyguladigimizda Richards lojistik fonksiyonu istatistik testleri istenen sonuglari
vermektedir. Ancak rakamlarin tetkikinde, azalan seriler iginde artig serisi olusturan
oliimleri ayirt edip ilgili tahminleri yaptiktan sonra iist asimptot sayisindan bunlari ¢ikararak
elde edilen sonuglari giiven siurlariyla birlikte bize sunmaktadir. Oliimler artan seri
olusturdugundan igsel biiylime oramini da art1 olarak vermektedir. Ancak bu rakam hayatta
kalanlarmn kiiciilme oranini temsil etmemektedir. Bu nedenlerle hayat tablolarmdaki azalan
serilere uygulanan haliyle elde ettigimiz sonuglar1 da buraya almadik.

Ik iki denemede de model ve istatistikler arasinda uyum olmamaktadir. Yanlis
modelleme oldugu ortaya ¢ikmaktadir.

Sonugta, hayat tablolarindaki azalan nitelikteki hayatta kalanlar serilerinden yillara
gore birikimsel (kiimiilatif) olarak artan 6lenler serilerini toplam niifus ve kadin ve
erkek niifus i¢in diizenleyip asagidaki haliyle Richards lojistik biiylime fonksiyonuna
SAS NLIN yontemiyle uyguladigimizda tamami basarili test sonuglar1 aldik. Bu
sekilde artan serilere uygun bir model uygulamis olduk.
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Tablo 7
Yillara Gére Oliim Serileri Baslangigc Kismt

Yillara gore oliimler 2014-2016
Yas Toplam Erkek Kadin
1 1079 1145 1008
2 1175 1244 1103
3 1230 1302 1154
4 1270 1346 1189
5 1302 1380 1219
6 1328 1409 1243
7 1352 1435 1264
8 1375 1461 1284
9 1397 1487 1301
10 1416 1509 1317
11 1437 1535 1335
12 1460 1561 1352
13 1484 1592 1371
14 1512 1626 1391
15 1544 1668 1413
16 1581 1718 1436

Richards biiyiime fonksiyonu Verhulst’un lojistik bilylime fonksiyonuna ug-yon
(alometrik: fonksiyonun gidis yoniinii belirleyen) katsaymin (v) ilavesiyle

(K-1L)
(1 + Qe—rt)l/v

Y(t) =L+

seklinde tamimlanir. L: alt asimptot (6liimler en alt seviyesi), K: {ist asimptot
(6limler en iist seviyesi), r: i¢sel bilylime orani, Q: biiyiime taban sayist, t: yas ve v:
uc-yon katsayidir. Fonksiyon bes parametreli (K, L, Q, r, v) bir fonksiyondur. Elde
ettigimiz istatistik degerlerini lojistik fonksiyonda yerine koydugumuzda,

toplam niifus i¢in 6liim fonksiyonu:

[exp(11.5299) — 1503.4]

Y(t) = 1503.4 + -
[1+ exp(19.4576) e~02201t] G602

kadin niifus i¢in 6liim fonksiyonu:

101065 — 1508.1
Y(t) = 1508.1 + ( )

1
[1 + exp(21.2257) e~02370t] 23029
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erkek niifus i¢in 6liim fonksiyonu:

[exp(11.538) — 1546.1]

Y(t) = 1546.1 + T
[1+ exp(17.4520) e~02025t] 73690

olmaktadir.

Richards lojistik fonksiyonu ¢alismamizda artan 6liim serilerini analiz ettigimizden
dogal olarak 1-100 yas arasi gozlemlerle calistik. Yaptigimiz istatistiksel testlerin
tamaminda yeterli sonug¢lar alinmistir. Yakinsama kistasi/yineleme asamasi
yakalanmistir. Toplam niifus ic¢in 6lenlerin igsel biiyiime oram1 % 22.01 olarak
bulunmustur. Kadinlar ve erkekler i¢in de sirasiyla % 23.7 ve % 20.25 olarak
bulunmustur. Kadin niifusun oraninin erkeklerden ii¢ puan yiiksek olmasi ilging
goriinmekle birlikte sebepleri hakkinda bir aragtirmamiz yoktur. Grafik tetkikinden de

kadin niifus grafiginin daha dik yiikseldigini gordiik. Biiyiik 6liim oraninin daha dik bir

Tablo 8 )
Richards Lojistik Biiyiime Fonksiyonu Istatistikleri
Richards Lojistik Bilylime Fonksiyonu
Fonksiyon 1 Fonksiyon 2 Fonksiyon 3
Toplam Nifus ~ Kadinlar _ Erkekler
SAS file referansi SunivorsDeaths. TUIKLogisticWome TUIKLogisticMen
sas nDKL.sas DKL.sas
Ek referansi
Bagimli degisken Oliimler Olimler Oliimler
Bagimsiz degisken Yas Yas Yas
Semboller
Digsal parametreler
Ust asimptot K 101,711.94 101,065.00 102,539.15
Logaritmik deger In(K) Ke 11.5299 11.538
Ke'nin standart hatasi see 0.00189 0.00271
Alt asimptot L 1503.4 1508.1 1546.1
Logaritmik deger 30.8788 56.617
igsel parametreler
Ustel fonksiyon carpani Q 282,051,433.34 1,652,739,415.53  37,958,347.57
Olenler igsel biiyiime orani r 0.2201 0.237 0.2025
r'nin standart hatasi see 0.00265 0.00307 0.00373
Alometrik katsay \ 2.4604 2.3029 2.369
vnin standart hatasi see 0.0398 0.0404 0.0607
Logaritmik degerler In(Q) Qe 19.4576 21.2257 17.452
Qe'nin standart hatasi see 0.2459 0.2873 0.3416
Hata kareleri toplami ESS 3,066,328 3,258,964 8,983,777
Toplam kareler toplami TSS 9.603E+10 8.730E+10 1.068E+11
Hata kareleri toplam/
Toplam kareler toplami (%) 0.003193094 0.003733063 0.008411776
F-degeri F 743,763 636,179 282,286
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egrioldugunu bilmekteyiz. Calismamizda ii¢ parametrenin her birinin bulunan degerleri
ve standart hatalar1 yeterli ve sorunsuzdur. F istatistikleri yeterlidir. Parametrelere ait
Hougaard carpilik (skewness) ve Box egrilik (bias) degerleri sinir degerler olan 0.24 ve
% 1’in altindadir. Genel dogrusal-olmayan durum 6lgiileri kritik deger olan 0.6579’un
cok altindadir. Hata kareleri toplaminin toplam kareler toplami i¢indeki pay1 % 1’in
¢ok altinda oldugundan ek istatistiksel analizlere ihtiyag duymadik. Yazinin metnini
biiyiitmemek ve tekrardan kaginmak icin asagida sadece toplam niifus 6liimlerine
ait istatistik tablolarini1 ve grafigini vermekle yetindik. Gompertz fonksiyonuna gore
Richards lojistik fonksiyonu tiirev analizi ¢cok zaman ve yer aldigindan, hesaplamalari
ve formiilleri yazimizin hacmine gore ¢ok yer tuttugundan Gompertz fonksiyonundaki
analizle yetinmenin dogru olacagini diisiindiik.

Tablo 9: Yakinsama kistasi/Yineleme Asamasi

The NLIN Procedure
Dependent Variable TotalD
Method: Gauss-Newton

Iterative Phase
Iter r Qe v Ke L  Sum of Squares
0 02500 22.0848 2.5000|11.5299 1503.4 2 G3TTES
1 02285 2007456 25852 115263 15372 5004145
2 02202 19.4881 24616 115297 15025 3077587
3 0.2201|19.4582 24805 115299 1503.4 3086328
4 02201 19.4575 24604 |11.5299 1503.4 3086327

NOTE: Convergence criterion met.

Tablo 10: Richards Lojistik Biiyiime Fonksiyonu Istatistikleri

Source DF  Sum of Squares Mean Square F Value %p:_p;rcl):x

Model 4 9.603E10 2401E10 743763 =.0001

Error 95 3086327 322771

Corrected Total | 99 9.603E10
Parameter Estimate Sﬁ%ﬁgr Approximate 95% Confidence Limits Skewness Bias P%ric;esrlt
r 0.2201 0.00265 02149 0.2254 0.0397  0.000020 0.009
Qe 19.4576 0.2459 159696 19.9457 0.0384 000174 0.009
v 24504 0.0398 23314 2.5354 0.0406 0.000273 0.011
Ke 11.5299 0.00189 11.5261 11.5336 0.038&8 0.000012 1E-4
L 1503.4 30.8788 14421 1564.7 -0000327 | -0.00440 -0.00
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Tablo 11: Genel Dogrusal-olmayan durum Olgiileri

Global Nonlinearity Measures
Max Intrinsic Curvature 0.0033
RMS Intrinsic Curvature 0.0052
Max Parameter-Effects Curvature 0.3384
RMS Parameter-Effects Curvature 0.1009

Curvature Critical Value 0.6579
Raw Residual Variance 32277
Projected Residual Variance 8568.5

TUIK Total Population Deaths Life Table of TURKEY (2014-2016)
(Richards logistic growth function)
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Grafik 7. Toplam Niifus Oliimler Grafigi.

Metodolojik Aciklamalar:

Hayat tablolarindaki yillara gore hayatta kalanlar ve bunlara dayanarak
olusturdugumuz Olenler rakamlar1 bir istatistik¢inin Oniine gelen en diizenli analiz
rakamlaridir. Hayatta kalanlar belli bir rakamdan itibaren siirekli azalmaktadir. Artis
ve azaliglar yoktur. Sadece artis hizinda degisimler, artislar ve azalmalar vardir.
Bu durum olusturulan serilerin tabiati geregi ortaya ¢ikmaktadir. Hayat tablosu
serilerine uygulanan istatistiki metotlarla ¢ok iyi sonuglar alimmakta ve giiven
araliklar ¢ok dar olarak gergeklesmektedir. Biyometri ve botanik olaylarinda da bu
durum goriilebilir. Belirli bir bolgede yetistirilen ¢am agaclarinin yillara gére boy
uzunlugunu ve goévde cap biiyiikliiklerinin gelisimini inceledigimizde de diizgiin
istatistik sonuglara ulasacagimiz asikardir. Fakat biyometri ve botanik verilerinin
¢ogu, ekonomi verileri, diger niifus verilerinin énemli bir kismi bu yapiy1 icermez.
“Tiirkiye niifus biiytimesi ve tahminleri” ¢alismamizda kullandigimiz toplam Tiirkiye
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niifus verilerinin analizinde bir¢ok teknik sorunla karsilastik. Sayima dayali veriler
sahadan derlenmekte buna karsilik hayat tablolar1 niifus verilerine dayanilarak belirli
diizenleme ilkelerine ve formiillere gore tiretilmektedir. Ekonomi verilerine geldigimiz
zaman durum daha da karigik bir hal alir: Fiyat verileri, miktar verileri ve bunlarin
carpimi olan tutar (ciro) verileri istatistik analizi 6ncesi genis ¢apli diizenlemeleri
gerektirir. Ele aldigimiz verilerin niteligine gore istatistik yontemlerinde yardimci
unsurlara bagvurmak dogaldir. Veriye 6nceden hareketli ortalamalar uygulamak gibi.
Anlattigimiz miilahazalar dikkate alarak daha dnceki ¢calismamizda niifus verilerini
analiz ederken verilerin niteliginden dolay1 digsal parametreler icin istatistik testleri
uygulamadik. Hayat tablosu ¢alismamizda ise digsal parametreleri (K ve L) veri alip
—bunlar i¢in test verileri hesaplamaksizin- hata karelerini minimize eden ¢alismalar
yaptigimiz gibi digsal parametreler dahil tiim parametreler i¢in de istatistik testleri
hesapladik. Veriler bu yonteme misaitti. Ve yukariya bu son halin analiz sonuglarini
aldik. Esasen kapsami iyice genis olan niifus ¢aligmamizda bu yone gitseydik
tatbikatta karsilasacagimiz teknik sorunlari agsmak ic¢in uzun etiitler gerekecekti.
Zaman bulursak baska bir ¢alismada bu hususun ele alinmasi dogru olacaktir.

Hayat tablolan istatistik analizinde yliz veri ile ¢alisilmasi bazi 6zellikler arz
etmektedir. Bircok aragtirmada genelde veri sayisi yirmiyi ge¢mezken burada her
yas seviyesi i¢in ayni ilkelere gore diizenlenmis yiiz veri ile kars1 karsiyayiz. Olay1
yansitan ¢ok veri olmasi bir listlinliik olarak goriilmektedir. Evet, bu dogrudur. Diger
taraftan veri sayisinin ¢ok olmasi dogru bir bliylime modelini de zorunlu kilmaktadir.
Model fonksiyon yanlis ve eksik tanimlandiginda istatistik testlerinden bir veya bir
kac1 bagarili olmamaktadir. Yukarida bunu anlattik. Genelde bu husus dogrusalligin
saglanmas1 safhasinda karsimiza ¢ikmaktadir. Kanimizca dogrusallik standart
regresyon testleri kadar onemli bir husustur. Referanslarini asagida verdigimiz teorik
dogrusallik c¢aligmalar1 son elli yilda gelistirilmis olup bilgisayar teknolojisinin
sagladigi ileri hesaplama imkanlariyla istatistik biliminde yeni ufuklar agmustir.
Calismamizda klasik regresyon testleri kadar dogrusallik testlerinin de dikkate
almmasina 6zen gosterdik.

Tim parametrelere ait gecerli istatistiksel standart test sonuclarini elde ederken
dogrusalligi saglamak i¢in bazi fonksiyonlarda iistel degerleri kullanmak zorunda
kaldik. Konu dogrusallik oldugu zaman en sihhatli veriler dahi ek calismalart
gerektirmektedir. Dogrusalligin saglanmasi icin ii¢ grup test vardir: Skewness
(carpiklik) (Hougaard 1982, 1985) , bias (egrilik) (Box 1971), genel dogrusal-
olmayan durum olgiileri (Bates ve Watts 1980)°. Ratkowsky’e (1983 ve 1990) gore
“dogrusala yakin dogrusal-olmayan regresyon modeli parametre tahmin edicileri
dogrusal regresyon modelindekine benzer ozellikler tagiyan modeldir. Diger bir
deyisle parametrelerin en kiigiik kareler tahmin edicileri egri olmayana (unbiased)

9  https://support.sas.com/documentation/cdl/en/statug/63962/HTML/default/viewer.htm#statug_nlin_sect040.htm.
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Grafik 8. Hayat Tablolart Yasayanlar ve Olenler:

yakin ve normal dagilmis olup, minimum varyansa sahiptirler.”!’ Kullandigimiz
yazilim iginde yer alan bu Ol¢iileri ¢alismamizda analiz edip uyguladik. Hougaard
skewness (carpiklik) kurali su sekildedir: Eger tahmin degeri 0.1°den kiiglikse
dogrusal gibi, 0.1-0.25 arasindaysa makul dl¢lide dogrusala yakin, 0.25-1 arasiysa
carpiklik acik, 1°den biiyiikse dogrusal-olmayan iliski kesindir. Box bias (egrilik )
Ol¢iisii ise % 1°dir. Yiizde birin iizerinde egrilik ¢ikmasi halinde re-parametrization
diisiiniilmelidir. Ugiincii testimiz dogrusal-olmayan durum egrilik derecesi
Ol¢iimleridir (Bates ve Watts 1980). Her iki fonksiyona ait bu testleri de —sirasiyla
tablo 6 ve tablo 10°da- verdik. Bu testler de iki gruptur: Maksimum igsel egrilik
ve maksimum parametre-etkili egrilik olarak siniflanir. Bunlardan ikincisi birinciden
biliylik ¢ikmaktadir. Re-parametrization yoOntemiyle maksimum parametre-etkili
egrilik degistirilerek istenen sonuclara varilabilir. Bu degerlerin ayni tabloda verilen
egrilik kritik degerinin altinda olmas esastir.

Gompertz bilylime fonksiyonu ve Richards lojistik biliylime fonksiyonunun
inceledigimiz sonuglarindan sonra agagidaki grafik 8’de her iki fonksiyona ait egrinin

10 https://support.sas.com/documentation/cdl/en/statug/63962/HTML/default/viewer.htm#statug_nlin_sect020.htm.
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ayni grafikte bir arada sunumunun da faydali olacagini diisiindiik. Bu sunum grafik
1’in fonksiyonlar iizerinden ¢izilmis halidir. Iki farkli fonksiyon iizerinde tanimlanan
modellerden sonra elde ettigimiz fonksiyon degerlerine gére tahmin degerlerini esas
alan diyagramda simetrik yap1y1 ¢iplak gozle gormek miimkiindiir. Her iki egri 50,000
kisi seviyesinde ve 81 yasinda kesismektedir. Bu rakamlar yukarida bulduklarimizla
aynidir. Egrilerin yiiz yas istii verilerine sahip olabilseydik muhtemelen egrilere
ait alt ve iist asimptotlarin birbirine daha da yakinlasacagimi goérecektik. Kesisme
noktalarini hesaplamadan, bu haliyle dahi fonksiyonlar hayat tablolarini temsilde
yeterli olmaktadir. Amacimiz da bunoktaya ulagmakti. Metodolojik agiklamalarimizda
grafik 8’in de 6nemli bir katk: saglayacag diisiincesindeyiz.

Dogrusal olmayan regresyon ¢alismamizda dogrusalliga ait daha ¢ok diyagramlara
dayanan; leverage, local etki ve residuals incelemelerine konunun ¢ok ayrintili
olmasindan dolay1 bu yazimizda girmiyoruz.

Sonu¢

Hayat tablolar1 analizimizde Benjamin Gompertz’in,

“Hayatin sonsuz esit ve kii¢iik zaman araliklarina boliinmesi halinde, bir insanin her araligin
baginda sahip oldugu 6liimden kaginma —yok olmaya direnme- giiciinden her bir aralik sonunda
esit kisimlar kaybettigi kabul edilirse, o zaman x yasinda 6liimden kaginma giicli veya 6liime

yaklagma hizi ag* (a ve q sabit) ile gosterilebilir” (bk. 2 nolu dipnot sayfa 518, Art. 5).

tezini gliniimiiz Tirkiye hayat tablolar1 iizerinden ileri istatistik metotlar1 ve
hesap teknikleriyle uygulamis oluyoruz. Caligmamizda hayat tablolarindaki yillara
gore hayatta kalanlarin sayilarint matematiksel olarak temsil eden li¢ fonksiyon
ortaya koyduk ve temsiliyetlerini istatistiksel verilerle destekledik. Ayn1 ¢aligmay1
tablolardaki 6liim hizlari, 6liim olasiliklar1 ve yasanmasi beklenen siire serileri i¢in
de yapabilirdik. Ama Gompertz’in 1825 yilinda yazdigi makalede (bk. dipnot 2)
matematiksel analizini yaptig1 bliyiime fonksiyonundan sonra fonksiyonu istatistiksel
olarak desteklemek i¢in kullandigi Northampton, Deparcieux, Sweden ve Carlisle
hayat tablolarini analiz yontemini izleyerek sadece hayatta kalanlar serisi tizerinde
caligmamizi tamamlarken {istadi1 da saygiyla aniyoruz. Gompertz’in analiz ettigi hayat
tablolari elli y1l veya altinda gézlem sayisina sahiptir. Kullandig1 hayat tablolarinda on
veya on bes yas alt1 ve elli veya altmis yas listli gozlemlerin olmayisinin, analizlerinde
donemin anlayisina uygun olarak logaritmik enterpolasyon tekniklerini diiz yaz1 yazar
gibi basarili bir sekilde kullanabilen matematik¢i Gompetz’in analizini gii¢lestirdigi
yazi dikkatli okununca anlasilmaktadir. Bugiinkii hayat tablolarinda gézlem sayisi
ylize ulagsmistir. Yiiz on yasma kadar olmalarin1 arzu ederdim, zira grafiklerde alt
asimptota paralel olacak kisim kisa kalmaktadir ve tabii ki hayat yiliz yasinda(!)
bitmemektedir. Bu giin yukarida kullandigimiz ileri istatistik ve hesap tekniklerine
sahip oldugumuz i¢in sansh oldugumuzu diistintirken, iki yliz y1l 6ncesine oranla
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giinlimiiz Tirkiye egitim anlayisinda ve 6zellikle iktisat egitiminde logaritma ve
diferansiyel denklemler konusunda ileri ve iyi bir matematik 6gretiminin olmayisini
da 6nemli bir eksiklik olarak goriiyorum. En azindan ben tahsil hayatimda bdyle
gordiim. Gompertz’in makalesini okuduktan sonra keyfiyetin dnemi bir kere daha
ortaya ¢ikmaktadir. Bu yazi vesilesiyle iki yiiz yillik tarihin baslangicina da kisa bir
g6z atmis oluyoruz.

Gompertz fonksiyonu ile hayat tablosu analizlerinden sonra Richards lojistik
fonksiyonuyla ¢aligmalarimiz sonunda 1-100 yas araliginda artan bir seri izleyen
Olimleri analiz etmeyi tercih ettik. Toplam niifus kadin ve erkek niifus icin
olusturdugumuz ii¢ fonksiyonda da olumlu sonuglar aldik. Amacimiz lojistik
fonksiyonun hayat tablolar1 analizindeki imkanlarin1 ortaya koymakti. Bu nedenle
sadece Gompertz fonksiyonuyla yetinmek istemedik. Lojistik fonksiyonla da
bir perspektif edindigimiz kanisindayim. Hayatta kalanlarin analizi yaninda
Olimlerin analizinin de kullanici ¢alismalarinda 6nemli olacagi diisiincesindeyiz.
Her iki fonksiyon analizinde de dnceligimiz dogrusal olmayan fonksiyonlar ve bu
fonksiyonlarin hesaplanmasinda istatistiksel yontemlerin giiciinii ve faydasini ortaya
koymak, teorik bilgileri verilerle bulusturmakti. Amacimiza ulastigimizi diisiiniirken
heniiz Tiirkiye’de istatistik ¢caligmalarinda yeterince yerini almamis bu konunun yeni
yapilacak calismalarla desteklenmesi gerektigine inantyoruz.

Cemil Iskender, Kasim 2018
iskenderc@ttmail.com

Ek: Metinde bahsi gecen yazarlara ait belli bash eserler:

https://support.sas.com/documentation/cdl/en/statug/63962/HTML/default/viewer. htm#statug_
nlin_sect040.htm.
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Does Women Well-being Matter for Demand and Development of
Children?
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Abstract

Women well-being has number of socioeconomic and developmental implications. Early child development is directly
linked with well-being of mothers and educated women demand lower children. However, the existing literature hardly
focused this area, therefore, the current study has investigated the impact of women wellbeing on fertility and early child
development. For this purpose, this study constructed women well-being index to measure the well-being of the women
by using four dimensions, economic well-being of women, social well-being of women, political awareness of women
and satisfaction of women in different aspects of life. Moreover, early child development index has considered as proxy
for child development which covers four dimensions of early child development, literacy-numeracy of children, physical
growth of children, learning of children and socio-emotional development of children. In this connection, the data was
collected from thirty-six districts across the Punjab province, Pakistan. By applying descriptive and regression analysis,
the study found that women well-being has positive association with all domains of early child development. However,
women well-being and its dimensions have negative relationship with fertility. Therefore, improvement in well-being of
women may a suitable strategy especially for developing economies to enhance early child development and to reduce
demand of children.
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Introduction

Wellbeing of women has become an important strategy not only to improve living
standard and welfare of a household as well as of the economy. As a Sustainable
Development Goal (SDG), women wellbeing has number of socioeconomic
implications and consequences. Women have significant contribution in economic
growth and development of a society (Da Rocha & Fuster, 2006; Fernandez et al,
2014; Ozerkek, 2013; Trommlerova et al., 2015; WHO, 2005). Moreover, improving
the status and ability of women is not only useful for economic development, it is
also crucial for early child development and human development (Duflo, 2012).
Therefore, it is believed that special focus is needed to improving women life and
that wellbeing of women have spillover effects.

Women wellbeing is critical to ensuring healthy children, prosperous families,
healthy communities and developed nations. Lower women wellbeing and depressed
women have adverse consequences for children (Salt et al., 1988; Patel & Prince,
2006; Falceto et al., 2004; Galler et al., 2004; Minkovitz et al., 2005; Galler et
al., 2006; Black et al., 2007; Grote et al., 2010; Surkan et al., 2011; Bohren et al.,
2015). Furthermore, the children who grow up in families with less wellbeing have
lower early child development (Hair, Hanson, Wolfe, & Pollak, 2015). Early child
development has direct association with economic, social and emotional wellbeing
of the families. Early development of children is directly associated with maternal
health (Benner & Kim, 2010) and mother’s education and health have positive
relationship with child survival. While there is need to understand that female
education has no pre-assumed more effect on child survival as compared to male
education. According to Ashraf, Abrar-ul-Haq and Ashraf, (2017) educated women
are more careful regarding their children’s welfare as well as they also demanded
fewer children than uneducated women. Similarly, the households where income is in
the hands of women have less malnutrition and more children’s welfare as compared
to the households where income is in the hands of men (Abrar ul Haq, Jali, & Islam,
2016). Likewise, malnutrition in early child development stage limits mental and
physical development, educational achievement and economic productivity later
in life, powering intergenerational cycles of poverty and undernutrition and lower
well-being of women has been identified as one of the key responsible factors of
undernutrition (Hoddinott et al., 2013).

Some studies indicate that emotional wellbeing of women enhances physical
health of children and it has been the main concern of different researchers (Berghet
al., 2008; Weinstock, 2008; DiPietro et al., 2008; O’Donnel et al., 2009; Glover,
2011; Lange & Randler, 2011). Moreover, it is also evident that the emotional stresses
of women reduce physical growth of children (Rond¢ et al., 2003). In this regard,
the maternal stress, maternal education, mother’s socioeconomic status, smoking,
consumption of alcohol has been explored key determinants of physical health of
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children (Gennaro, 2005; Aliyu et al., 2010; Keegan et al., 2010; Wadhwa et al.,
2001). Furthermore, the early child development is predicted by family wellbeing
and parental quality (Roggman, Boyce, & Innocenti, 2008; Rafferty, Griffin, &
Robokos, 2010; Newland et al., 2014). Similarly, the early child development suffers
when their families are struggling (Newland, 2015).

Moreover, the Parents with low income and low education levels also tend to
lower health outcomes, which further lead to lesser children health (Topal, Ozkul,
& Dagli, 2017; Case & Paxson, 2002). Parents’ health, education and economic
support are crucial to enhancing early child development. This postulates that early
child development may directly affected from women wellbeing, which is relating
to economic, social, emotional and physical wellbeing of women as well as life
satisfaction of women. It improves child quality, which is helpful to make quality
citizen in future (Vandell, Belsky, Burchinal, Steinberg, & Vandergrift, 2010).
Early childhood development is defined as an orderly, predictable process along a
continuous path, in which a child learns to handle more complicated levels of moving,
thinking, speaking, feeling and relating to others. Furthermore, the physical growth,
literacy and numeracy skills, socio-emotional development and readiness to learn
are vital aspects of a child’s overall development, which is a basis for overall human
development (Shieh, Chou, & Ersozlu, 2018)

On the other hand, gender inequality and less wellbeing of women are not only a
primary cause of their poverty, but it also argued that it is the most important cause
of rapid population growth (Cornwall, 2015). The societies where women are less
educated, unhealthy and have little access to productive resources, little income,
little decision-making power have large number of children (Brinda, Rajkumar, &
Enemark, 2015), Ashraf et al., 2017, Cain, 1984; Dyson & Moore, 1983; & Jacobson,
1992). In family planning, wellbeing and empowerment of women has attained central
importance to reduce fertility (Ulbrich, Health, & 2002; Petchesky & Weiner, 1990;
Germain & Ordway, 1989). They argue that without education of women, health
facilities, freely access to markets, independent decision making in household, political
independence, religious independence the policy of direct family planning cannot be
helpful to reduce fertility (Ulbrich, Health, & 2002). The importance of gender-based
empowerment and equality dynamics have been increased in demographic literature
(Bick, 2016; Blanc, 2001; Mason & Smith, 2000; McDonald, 2000; Sen & Batliwala,
2000). Specifically, it has been suggested that economic, social, emotional and
political well-being of women wellbeing are important factors as strategy to reduce
fertility especially in developing economies of the world. However, it can be achieved
by providing basic facilities of education and health to women as well as by providing
self-esteem and dignity to women, as women wellbeing may a worthwhile strategy
to enhance early child development and to reduce fertility of a society. Therefore, the
key objective of the current study is to investigate the impact of women wellbeing on
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fertility as well as on early child development to find the answer of question ‘Does
women wellbeing matter for demand and development of children?”’

Literature Review

Women and child development have been the great concern of the researchers.
Different researchers studied various implications of women and human well-being
(Chandra et al., 2009; Blanchflower & Oswald, 2008; D’Acci, 2011; Davidson et
al., 2011; Trzcinski & Holst, 2012; Doepke & Tertilt, 2014; Stillman et al., 2015;).
Moreover, in existing literature most of the researchers studied the contribution of
women in economic growth and economic development (Such as, Sharma, 2008;
Lincove, 2008; Fatima & Sultana, 2009; Klasen & Lamanna, 2009; De la Croix &
Donckt, 2010; Fatima, 2011; Chaudhary et al., 2012; Rodenberg & Pahle, 2012;
Duflo, 2012; Rees & Riezman, 2012; Tsani et al., 2012; Ekesionye & Okolo, 2012;
Mujahid & Zafar, 2012; Mukherjee & Mukhopadhyay, 2013; Fernandez, 2014;
Doepke & Tertlt, 2014; Xu, 2015; Khayria & Feki, 2015). However, on the other
hand, few researchers have observed the impact of mothers’ wellbeing on wellbeing
of their children at micro level. They have investigated the impact of various aspects
of women wellbeing on early child welfare by using microanalysis. Most of these
studies are about parenting, family wellbeing and children wellbeing.

Early child development is directly and indirectly based on family wellbeing
especially well-being of mothers. Numerous studies have found that early child
development is predicted by parenting wellbeing and quality (McKeown, Pratschke,
& Haase, 2003; Newland et al., 2014; Rafferty, Griffin, & Robokos, 2010; Roggman,
Boyce & Innocenti, 2008; Ummanel, Sahin Kiralp, & Yigit, 2017) and also early
child development suffers due to lower well-being of parents (Newland, 2014).
Frequent literature identified important parenting and family factors to determine
child wellbeing (Belsky & Pluess, 2009; Pluess & Belsky, 2013). The parents who
have poor wellbeing, it affects the children development as well as to entire system
of family (Newland, Coyl & Freeman, 2008; MacKenzie, Nicklas, Brooks-Gunn, &
Waldfogel, 2011). Moreover, parental physical and emotional wellbeing is equally
important for whole family and children (Case & Paxson, 2002). Similarly, parents’
physical health and behaviour are directly related to family functioning which further
impact child outcomes (Giallo et al., 2013; Hogg, Ritchie, de Kok, Wood, & Huby,
2013; Panceretal., 2013; Newland, 2014). According to Gase & Passon (2002), parents
are a primary source of inspiration and guideline for their children to improve health,
learning, physical growth, social and emotional development. Therefore, the quality of
parenting is important for quality development of the children (Newland et al., 2013,
2014). As high quality of parenting is developmentally suitable, steadily meets the
child’s wants and is used as those needs change in order to adoptive children’s well-
being (Cabrera et al., 2008; Roggman et al., 2008; Newland et al., 2008, 2013).
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Moreover, there are some studies which have concluded direct connections from
family wellbeing to child well-being outcomes (Newland et al., 2013). Likewise, the
relationship among parenting, maternal health and outcomes of child wellbeing like
physical growth, learning of children, social and emotional development of children
is being studied consistently from last two decades. In those works, the wellbeing
of the women is linked with children qualities such as their health, education and
improvement in physical growth (Coyl et al., 2002; Farver et al., 2005). In this
regard, many dimensions of family well-being are important for early child wellbeing
like child health outcomes, including birth weight, sudden infant death syndrome,
childhood injuries and health-risk behaviours (Case & Paxson, 2002). Many studies
have found that wellbeing of children is indirectly connected with family well-being
through parents’ child interaction (Coyl et al., 2002; McLoyd, 1998; Freeman et
al., 2010; Rafferty et al., 2010; Ziegert, 2011). Furthermore, maternal employment
has also significant association with child nutrition, child education, learning and
improvement in early skills of children (Ruhm, 2004; Love et al., 2003; Vogl, 2015).
Thus, the review of above literature shows that wellbeing of family and parents are
significantly useful to improve early outcomes of children at household level. Women
wellbeing may have significant association with early child development at macro as
well as across the regions of a country. Moreover, the empirical literature regarding
the relationship of women wellbeing with different aspects of early child development
among the regions of a country is not found commonly. Therefore, the present study
has investigated the impact of different dimensions of women wellbeing on various
aspects of early child development across the regions of Punjab, Pakistan. Thus, this
study contributes significantly in existing literature related to wellbeing of women
and early child development.

While women wellbeing is not only important for early child development, its
demographic implications also have been studied by different social scientists as well.
There is an inverse association between women wellbeing and fertility (Hindin, 2000;
Peddie, Menon, 2013; Teijlingen, & Bhattacharya, 2004). Moreover, there is enough
evidence that empowering women through education, health, political awareness and
decision-making power reduces their fertility (Kull, 2002; Kritz, 2000; Moursund &
Kravdal, 2003; Kohler, Behrman & Skytthe, 2005; Woldemicael, 2009; Upadhyay &
Karasek, 2012). Educated women have small family size as compared to uneducated
women (El-Zeini, 2008; Monte & Illis, 2009; Woldemicael, 2009; Khan et al.,
2009; Upadhyay & Karasek, 2012). Various studies have shown the importance of
socioeconomic factors including women status to reduce their fertility (Hirschman,
2001; Rindfuss, Bumpass & John, 1980).

Furthermore, employment opportunities of women have significant contribution to
decline their fertility (Wanamaker, 2012). In this connection, the empirical literature
shows that fertility is negatively associated with female education and labor force
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participation (Mason, 1987). Itis also observed that female educational attainment and
labor force participation has contributed to fertility decline in developing countries
(Jejeebhoy, 1995; Lam & Duryea, 1999). Moreover, Rocha & Fuster (2006) studied
the relationship between female employment and fertility in organization economic
co-operation and development (O.E.C.D) countries. By applying household’s data
and General Least Square (GLS) they found positive relationship between female
employment and fertility (Fuchs, 2017; Rocha & Fuster, 2006). Furthermore, Sharma
(2008) discussed that women education is the key factor to change the social and
economic status of a society. Thus, universal primary education of both gender is
important for reducing poverty, achieving high growth rate and socio-economic
development and higher cost of children reduces the fertility which may cause to
increase their per capita savings (Becker, Murphy & Tamura 2007; Fuchs, 2017).
Theoretically, fertility affect growth positively as well as negatively. High fertility
reduces economic growth by increasing dependency ratio, reducing women
labour force participation (Bloom & Williamson, 1998; Klasen, 2000). However,
improvement in the status of women through education and labour force participation
reduces fertility and enhances economic development (Coleman, 2004). Moreover,
female autonomy also decreases fertility rate and increase the expenditure on child
well-being (Dyson & Moore, 1983; Abadian, 1996; Gage, 1995; Jejeebhoy, 1995).

Date and Methodology

Data of all variables of women wellbeing such as proportion of women who have
job, percentage of women who have personal income, percentage of women have
pre-natal and post-natal health facility, proportion of literate women, percentage
of women who are used computer and internet, proportion of women having mass
media exposure and percentage of women who are satisfied from life, health, living
environment, friends and relatives, as well as constructed data related to early child
development index (ECDI) and its four dimensions, total fertility and other control
variables vitamin, under-five mortality rate, unemployment rate, per capita income
of all districts, material for playing of children, percentage of children having books,
immunization rate and gender parity index for secondary education (GPS) has been
collected from Multiple Indicator Cluster Survey, (2014). Multiple Indicator Cluster
Survey (MICS, 2014) was conducted by Punjab Bureau of Statistics (PBS) with the
collaboration of United Nations International Children’s Emergency Fund (UNICEF).
MICS (2014) collected data using questioners related to women, children and other
characteristics of household at the regional stage, 9-divisions, 36-districts, and urban
and rural areas of province Punjab, Pakistan. The total sample size was 41,000
households, located in 2050 sample clusters. More than half of the population of
Pakistan resides in Punjab. This survey covers all districts of Punjab with appropriate
sample from each district. MICS has calculated separate information about child
development and women wellbeing through distinct questioners.
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Furthermore, in the light of above raised question, the following econometric models
have been estimated. First five equations are related to the association of women wellbeing
with early child development and its dimensions. Other five equations are explained the
connections of women wellbeing and its dimensions with demand for children.

ECDI. =a +b VA +b,WWI, +b,LMP +b,UER +e, (1)
LNC, =a +bWWI, +b,LMP +b,UER, +b,LMB, +e, @)
LOC, =a +bWWI +b,LMP +b,UER +0b,LMB, +b.VA +e, 3)
PGC, =a +bWWI, + b, LMP, + b,UER, + b,LMB, + ¢, 4)
SEDC, =a +bWWI, + b,LMP. + b,UER. +b,LMB, +e, (5)
TF =a +bWWI +b,PCI, +b,GPS, +u, (6)
TF, =a + b, EWW, + b,PCI, + b,GPS, +u, (7)
TF, =a +b,SWW, + b,PCI, + b,GPS, +u, (®)
TF, =a + b, PAW, + b,PCI, + b,GPS, +u, 9)
TF =a +b,SOW, +b,PCI, +b,GPS, +u, (10)
Where,

ECDI = Early Child Development Index

LNC = Literacy and Numeracy of Children
LOC = Learning of Children

PGC = Physical Growth of Children

SEDC = Socio-emotional Development of Children
WWI = Women Wellbeing Index

VA = Vitamin A

LMP = Material for Playing of Children

UER = Unemployment Rate

LMB = Percentage of Children Having Books
TF = Total Fertility Rate

EWW = Economic Wellbeing of Women
SWW = Social Wellbeing of Women

PAW = Political Awareness of Women

PCI = Per Capita Income

GPS = Gender Parity Index

SOW = Life Satisfaction of Women

e, u= Error Terms

(1) = Subscript used for Cross Section (District)
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In this connection, the demand of children has measured by total fertility rate of
specific district. To quantify women wellbeing, this study has calculated a composite
index by using four dimensions, economic well-being of women, social well-being
of women, and political awareness of women and satisfaction of women in various
aspects of life. Moreover, the early child development index (ECDI) has considered as
proxy for early child development which had calculated by Punjab Bureau of Statistics
with the collaboration of United Nations International Children’s Emergency Fund
(UNICEF) in Multiple Indicator Cluster Survey MICS (2014). ECDI is a composite
measure of four dimensions, literacy and numeracy of children, physical growth of
children, learning of children and socio-emotional development of children. Thirty-
six districts of Punjab province are considered as study area. The measurement and
description of variables are given below;

a) Women Wellbeing Index (WWI)

Women Wellbeing Index has calculated by using four dimensions, economic well-
being of women, social wellbeing of women, satisfaction of women in different aspects
of life as well as political awareness of women. Economic wellbeing of women has
estimated by considering the percentage of women in a district (region) who have jab
and income. Social wellbeing of women has quantified by using three dimensions
education of women, health of women and women efficacy in information technology.
Education of women is measured by considering the percentage of literate women
from age twenty-four to onward. Proportion of women who have pre-natal and post-
natal health facility in specific region has used as proxy for women health. However,
third variable women efficacy in information technology is measured by calculating
the percentage of women who are frequently used computer and internet. Women
exposure to mass media is used as proxy for political awareness. It is assumed that
women who are used mass media like newspaper, television and radio have more
political awareness as compared to others. Last dimension, satisfaction of women
is measured by using five aspects of satisfaction, life satisfaction, satisfaction about
health, satisfaction about living environment, satisfaction about friends and relatives.
To construct composite index of women wellbeing with mentioned four dimensions
Principal Component Analysis (PCA) method has applied.

b) Early Child Development Index (ECDI)

Early Child Development Index (ECDI) has used as proxy for child development.
ECDI is a composite measure of four dimensions such as physical growth of
children, socio-emotional development of children, literacy and numeracy of
children and learning ability of children. ECDI indicates the proportion of children
in a specific district who are on track of early child development in mentioned four
dimensions. Literacy and numeracy of children means children are identified as
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being developmentally on track based on whether they can identify/name at least ten
letters of the alphabet, whether they can read at least four simple, popular words and
whether know the name and recognize the symbols of all numbers from 1 to 10. If
at least two of these are true, then the child is considered developmentally on track.

Similarly, physical growth of children means that, if the child can pick up a small
object with two fingers, like a stick or a rock from the ground and/or the mother/
caretaker does not indicate that the child is sometimes too sick to play, then the
child is regarded as being developmentally on track in the physical domain. Social
and emotional development of children indicates that children are considered to be
developmentally on track if two of the following are true: If the child gets along
well with other children, if the child does not kick, bite or hit other children and if
the child does not get distracted easily. Learning ability of children means that, if
the child follows simple directions on how to do something correctly and/or when
given something to do, is able to do it independently, then the child is considered
to be developmentally on track in this domain. Punjab Bureau of Statistics PBS
calculated ECDI in its report of MICS (2014 with four mentioned domains with the
collaboration of UNICEF. This study used ECDI and its four dimensions as proxy for
early child development.

Data Analysis

Various techniques have applied for empirical estimation of data. In this regard,
both descriptive and inferential statistics have been applied. Women wellbeing index
has been constructed by applying Principal Component Analysis (PCA) method.
PCA is a multivariate statistical technique that can be used to reduce the number
of variables in a dataset by converting them into a smaller number of components;
each component being a linear weighted combination of the initial variables (Vyas
& Kumaranayka, 2006). The first component, which explains the largest part of
the variation in the data, is chosen as the women wellbeing index. Moreover, to
investigate the degree of relationship and correlation among various dimensions
of women wellbeing, total fertility and different domains early child development
scatter graphs, the Ordinary Least Square (OLS), different diagnostic tests like
coefficient stability test (CUSUM and CUSUM SQUARE), serial correlation test,
heteroscedasticity test, multicollinearity test and partial correlation coefficient have
been applied.

Empirical Findings
Degree of relationship and correlation among different dimensions of women
wellbeing, total fertility and various domains of early child development has
estimated by applying descriptive statistics, regression analysis, diagnostic tests and
correlation matrix. Main empirical findings are divided in three parts, first related
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to PCA results about women wellbeing index and its dimensional indices, second
relevant to the degree of relationship and correlation among women wellbeing,
fertility and early child development and third about diagnostic tests as discussed in
following subsections.

PCA Weights for Women Wellbeing

PCA computes four eigenvalues, reports 1 average value about economic
wellbeing of women, social wellbeing of women, political awareness of women and
satisfaction of women in various aspects of life. Four components are extracted from
four possible components. The values of 4 components are 2.0230, 1.1804, 0.7126
and 0.0839 respectively, which indicates that principal component 1 has higher value
as compared to others. Proportions of 4 components are 0.5058, 0.2951, 0.1782 and
0.0210 respectively. Principal component (PC) 1 has higher proportion with value
2.0230 from 4. First two components have 0.8009 cumulative proportion. We have
selected PC 1 in which economic wellbeing of women explains -0.0991 variation,
0.3159 by satisfaction of women, 0.6636 by political awareness and 0.6707 by social
wellbeing of women.

Social Wellbeing of Women

Social wellbeing of women reports values 2.3588, 0.4341 and 0.2070 for 3
principal components respectively. PC 1 indicates higher value 2.3588 from 3 with
0.7863 proportion. Selected PC 1 assigns 0.5425 weight of variation by women
health, 0.5971 by women efficacy in information technology and 0.5907 by women
education.

Satisfaction of Women in Various Aspects of Life

Furthermore, the PCA reports eigenvalues of 5 components of satisfaction of
women in five aspects, life satisfaction, and satisfaction about health, satisfaction
about living environment, satisfaction about friends and relatives. PC 1 comprises
3.2183 value from 5 with higher proportion 0.6437. Women satisfaction about living
environment shows 0.5003 variation in PC 1, 0.4275 by women satisfaction about
friends, 0.2968 by women satisfaction about health, 0.4817 by women satisfaction
about life and 0.4966 by women satisfaction about other relatives.

Political Awareness of Women

Similarly, the eigenvalues of 3 components indicate higher value 2.3090 of PC
1 with higher proportion 0.7697. PC 1 reports 0.5275 weight of women listening
radio on the basis of variation. 0.6205 attains women reading newspaper and women
watch television achieve 0.5802 weight.
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Economic Wellbeing of Women

Women have jobs attains 0.7071 contribution in PC 1 variation and same achieve
by women have income. On the other hand, eigenvalue of PC 1 is 1.8554 from 2 with
proportion of 0.9272, PC 2 shows only 0.0728 proportion with 0.1456 eigenvalue
which is very low as compared to PC 1. PC 1 is adopted for economic wellbeing
calculation. Degree of relationship and correlation of women wellbeing with early
child development and fertility has reported in next section 4.2.

Degree of Relationship and Correlation among Women Wellbeing, Fertility and
Early Child Development

Moreover, this study estimated the degree of relationship and correlation of women
wellbeing with early child development as well as with its four domains, literacy and
numeracy of children, physical growth and learning of children and socio-emotional
development of children. Similarly, degree of association and correlation of women
wellbeing and its four dimensions, economic well-being of women, social wellbeing
of women, political awareness of women and satisfaction of women in different
aspects of life with demand of children (total fertility) has been investigated and the
main empirical findings are reported in following sub-section 4.2.1 and 4.2.2.

Women Wellbeing and Early Child Development

In this connection, the Figure 1, 2, 3, 4 and 5 respectively show that women
wellbeing has positive association with early child development and its four domains,
literacy and numeracy, learning of children, physical growth of children and socio-
emotional development of children. Figure 1 describes the relationship between
women wellbeing and early child development. Women wellbeing has quantified
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Figure 1. Association between Women Wellbeing
Index (WWI) and Early Child Development Index
(ECDI)

Figure 2. Association between Women Wellbeing
Index (WWI) and Literacy and Numeracy of Chil-
dren (LNC)
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Figure 4. Association between Women Wellbeing
Index (WWI) and Physical Growth of Children
(PGC)

Figure 3. Association between Women Wellbeing
Index (WWI) and Learning of Children (LOC)
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Figure 5. Association between Women Wellbeing

Index (WWI) and Socio-emotional Development of
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by calculating a composite index (women wellbeing index) with four dimensions,
economic well-being of women, political awareness of women, social well-being of
women and satisfaction of women in different aspects of life. Moreover, the Figure 2
depicts the relationship between women wellbeing and literacy-numeracy of children.
Similarly, the Figure 3 shows the association of women wellbeing with learning of
children. Likewise, the relationship of women wellbeing with physical growth of
children has indicated in figure 4. Lastly, the Figure 5 postulates the connection
between women wellbeing and socio-emotional development of children.

Furthermore, the regression estimates of five econometric equations in table-1
depict that women wellbeing index (WWI) has positive relationship with early child
development index (ECDI) and its four domains, literacy and numeracy of children
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(LNC), learning of children (LOC), physical growth of children (PGC) and socio-
emotional development of children (SEDC). Women wellbeing has positive and
significant association with early child development at 1 percent level of significance
with probability value of 0.0018. Coefficient value 0.1673 shows that 1 unit increase in
women wellbeing improves 0.1673 unit early child development. From other control
variables, vitamin (VA) has positive and significant relationship with early child
development. However, material for playing (LMP) and unemployment rate (UER)
are associated insignificantly with early child development. Explanatory power of
first equation is 0.4293 with acceptable F-statistic 5.8320. Moreover, the results of
second estimated econometric equation indicate that women wellbeing has positive
and significant connection with literacy-numeracy of children with coefficient 0.1434
at 10 percent level of significance with probability value 0.0764. Furthermore, from
remaining three estimated econometric equations, it is also concluded that women
wellbeing has positive and significant effect on learning of children, physical growth
of children and socio-emotional development of children with coefficient 0.1345,
0.3828 and 0.2731 respectively. Moreover, regarding significance level, women
wellbeing and learning of children are significant at 5 percent, and with other two
domains women wellbeing is significant at 1 percent level of significance. Other
three econometric models have explanatory power 0.8423, 0.7250 and 0.6885 with
acceptable F-statistics 32.0639, 20.4410 and 17.1365 respectively.

Table 1
Women Wellbeing and Early Child Development
DeRendent Independent Variables R2 F-statistic
Variable

WWI LMP VA UER LMB C
ECDI 0.1673%* 0.1148  0.1411%%*  -0.7784 - 103.2197  0.4293 5.8320
LNC 0.1434%%*  0.0426 - 0.0686  0.5178***  -6.1736 0.4930 7.5360
LOC 0.1345%%  0.2339* 0.0658 -0.1357 1.0208* -2.2124 0.8423 32.0639
PGC 0.3828*  0.2125%** - 0.6100 0.1482 -37.0722  0.7250 20.4410
SEDC 0.2731%  0.3402%* - -1.4332%%%  (.4238 -10.4870  0.6885 17.1365

Source: Author’s Calculation
Note: (*) (*¥*) (***) indicate significant at (1) (5) (10) % level of significance

Correlation matrix in table-2 postulates that women wellbeing index (WWI)
has higher degree correlation with early child development index (ECDI), literacy-
numeracy of children (LNC), learning of children (LOC), physical growth of children
(PGC) and socio-emotional development of children (SEDC). However, with learning
of children degree of correlation is lower as compared to other domains. Women
wellbeing has 0.5596, 0.6649, 0.3789, 0.8238 and 0.7319 degree of coefficient with
early child development and above mentioned four domains respectively.
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Z'f;lrzlzation Matrix of Women Wellbeing and Early Child Development
ECDI LOC LNC PGC SEDC WWI

ECDI 1.000000 0.407163 0.378926 0.480403 0.371747 0.559685
LRN 0.407163 1.000000 -0.080053 0.283323 0.079657 0.378924
LTN 0.378926 -0.080053 1.000000 0.681912 0.624891 0.664966
PHS 0.480403 0.283323 0.681912 1.000000 0.694885 0.823897
SFL 0.371747 0.079657 0.624891 0.694885 1.000000 0.731988
WWI 0.559685 0.378924 0.664966 0.823897 0.731988 1.000000

Source: Author’s Calculation

Women Wellbeing and Fertility

In addition, the present study has also investigated the relationship of women
wellbeing and its four dimensions, economic wellbeing, social wellbeing, political
awareness of women and satisfaction of women in various aspects of life with fertility.
By reporting five scatter Figure 6, 7, 8, 9 and 10, this study have found that women
wellbeing and its mentioned four dimensions have negative relationship with fertility.

Regression estimates in Table-3 show that women wellbeing index (WWI)
and its three dimensions, economic wellbeing of women (EWW), social well-
being of women (SWW) and satisfaction of women (SOW) in different aspects
of life have negative and significant connection with total fertility (TF) rate.
However, political awareness of women (PAW) has negative and insignificant
relationship with fertility. The coefficients of women wellbeing and its three
dimensions, economic well-being of women, social well-being of women, and

7

Wl

EWW

Figure 7. Relationship between Economic Wellbe-
ing of Women (EWW) and Total Fertility (TF)

Figure 6. Relationship between Women Wellbeing
Index (WWI) and Total Fertility (TF)
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Figure 10. Relationship between Satisfaction of
Women (SOW) in various aspects of life and Total
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satisfaction of women in different aspects of life are -9.2109, -0.0858, -5.6417,
and -4.9743 with respective probability 0.0259, 0.0879, 0.0025 and 0.0603.
Political awareness of women negatively but insignificantly associated with
fertility with probability value of 0.2402. Explanatory power of mentioned
five models are 0.4849, 0.4511, 0.5492, 0.4609, and 0.4229 respectively. From
other control variables, per capita income (PCI) has been identified as useful
factor to reduce fertility because it has negative connection with fertility in all
econometric models. Gender parity index (GPS) has insignificant relationship
with fertility. GPS is calculated MICS (2014) showing female to male ratio of
secondary school enrollment.
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Table 3

Women Wellbeing and Fertility

DV Independent Variables R2 F-Statistic
WWI EWW SWw PAW SOW PCI GPS C

TF -9.21%* - - - - -7.94%%% 0.29 10.7492 0.49 10.05

TF - -0.09%** - - - -3.56* -0.19 3.1061 0.45 8.80

TF - - -5.64% - - -4.59 0.23 7.6855 0.55 12.99

TF - - - -3.30 - <988k -0.15 9.3914 0.42 7.81

TF - - - - -4.97%k%  -15.00% -0.22 15.4294 0.46 9.12

Source: Author’s Calculation
Note: (*) (**) (***) indicate significant at (1) (5) (10) % level of significance

Correlation matrix in Table-4 indicates negative correlation coefficient of women
wellbeing index (WWI), economic well-being of women (EWW), social well-being
of women (SWW) and political awareness of women (PAW) and satisfaction of
women (SOW) in different aspects of life with total fertility (TF) rate. The values are
-0.6610, -0.0902, -0.7311, -0.5963 and -0.2569.

Table 4
Correlation Matrix of Women Wellbeing and Fertility
EWW TF WWI SOwW PAW SWW PCI GPS

EWW 1.000000 -0.090235 -0.165990 0.241544 -0.007561 0.038580 -0.113604 -0.249101
TF -0.090235  1.000000 -0.661095 -0.256923 -0.596345 -0.731102 -0.621387 -0.436606
WWI -0.165990 -0.661095 1.000000 0.415637 0.924429 0.938275 0.716159 0.686766
SOW 0.241544 -0.256923 0.415637 1.000000 0.221339 0.267706 -0.020535 0.172379
PAW -0.007561 -0.596345 0.924429 0.221339  1.000000 0.903074 0.762293  0.649025
SWW 0.038580 -0.731102 0.938275 0.267706 0.903074 1.000000 0.748533  0.624569
PCI -0.113604 -0.621387 0.716159 -0.020535 0.762293 0.748533  1.000000 0.563477
GPS -0.249101 -0.436606 0.686766 0.172379  0.649025 0.624569 0.563477 1.000000

Source: Author’s Calculation

Diagnostic Tests

Breush-Godfrey Serial Correlation LM test, ARCH Heteroscedasticity test and
Variance of Inflation Factor (VIF) depict that there is no problem of serial correlation,
heteroscedasticity and multicollinearity in all estimated econometric models.
CUSUM and CUSUM SQUARE show that coefficients all econometric models are
stable at 5 percent level of significance.
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Women Wellbeing and Early Child Development
Results of all Diagnostic Tests

Diagnostic Test F-St | Prob. | F-St | Prob. | F-St | Prob. | F-St | Prob. | F-St | Prob.
ARCH
Heteroskedasticity Test 0.41 0.22 | 099 | 042 0.96 0.45 0.00 | 0.95 0.01 0.91
B-Godfrey Serial
Correlation LM Test 0.05 0.94 1.81 0.18 0.37 0.68 1.10 | 0.34 2.11 0.13
Mean Variance Inflation 141 138 147 151 |44
Factor
Source: Author’s Calculation
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Figure 17. Women Wellbeing and Early Child De-
velopment (Coefficients Stability of Fourth Regres-
sion Equation through CUSUM Estimates)
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Regression Equation through CUSUM of Squares
Estimates)
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Figure 19. Women Wellbeing and Early Child De-
velopment (Coefficients Stability of Fifth Regression
Equation through CUSUM Estimates)

Figure 20. Women Wellbeing and Early Child De-
velopment (Coefficients Stability of Fifth Regression
Equation through CUSUM of Squares Estimates)
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Women Wellbeing and Fertility
Results of all Diagnostic Tests

Diagnostic Test F-St | Prob. | F-St | Prob. | F-St | Prob. | F-St | Prob. | F-St | Prob.
ARCH
Heteroskedasticity Test
B-Godfrey Serial
Correlation LM Test
Mean Variance Inflation 161 135 212 291 171
Factor

0.00 | 093 | 0.04 | 0.82 | 0.02 | 0.87 | 0.02 | 0.87 | 0.08 | 0.77

047 | 0.62 | 0.01 | 098 | 041 | 0.66 | 1.11 | 0.89 | 031 | 0.73

Source: Author’s Calculation
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Figure 21. Women Wellbeing and Fertility (Co- Figure 22. Women Wellbeing and Fertility (Co-
efficients Stability of First Regression Equation efficients Stability of First Regression Equation
through CUSUM Estimates) through CUSUM of Squares Estimates)
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Figure 23. Women Wellbeing and Fertility (Coef- Figure 24. Women Wellbeing and Fertility (Coef-
ficients Stability of Second Regression Equation ficients Stability of Second Regression Equation
through CUSUM Estimates) through CUSUM of Squares Estimates)
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Figure 25. Women Wellbeing and Fertility (Co- Figure 26. Women Wellbeing and Fertility (Co-
efficients Stability of Third Regression Equation efficients Stability of Third Regression Equation
through CUSUM Estimates) through CUSUM of Squares Estimates)
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Figure 27. Women Wellbeing and Fertility (Coef-
ficients Stability of Fourth Regression Equation
through CUSUM Estimates)

Figure 28. Women Wellbeing and Fertility (Coef-
ficients Stability of Fourth Regression Equation
through CUSUM of Squares Estimates)
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Figure 29. Women Wellbeing and Fertility (Co-
efficients Stability of Fifth Regression Equation
through CUSUM Estimates)

Figure 30. Women Wellbeing and Fertility (Co-
efficients Stability of Fifth Regression Equation
through CUSUM of Squares Estimates)
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Conclusion and Recommendation

Present study has been estimated the impact of women wellbeing on demand and
development of children across the districts of Punjab, Pakistan. Women wellbeing
were quantified by constructing a composite index using four dimensions, economic
well-being of women, social wellbeing of women, political awareness of women and
satisfaction of women in various aspects of life. Principal Components Analysis (PCA)
was applied to assigning weight in the construction of index. Total fertility rate was
considered a proxy for demand of children. Early child development was measured
by using early child development index with four domains, literacy-numeracy of
children, learning of children, physical growth of children and socio-emotional
development of children. By applying descriptive and regression analysis, this study
found positive association of women wellbeing with early child development and
its domains. While fertility was negatively correlated with women wellbeing and
its dimensions. These empirical findings can be justified with existing literature
related to the significance of women in the improvement of children and reduction
of fertility. Promoting early child development is a targeted goal at national level
as well as at global level. United Nations (UN) included early child development
as sustainable goal and target for 2030 in all over the world. Almost, 250 million
children, (43%) proportion of under five-year age in developing economies are at
risk of not attaining early child development properly (Black et al, 2016). This gap in
human capital potential is partly because of many factors including lack of nurturing
care of children. Nurturing care of children is directly linked with nutritional needs,
protection from threats, opportunities of early learning and emotionally support from
family especially from parents for health care, feeding care and behavioural care
(Britto et al., 2017). Mothers’ wellbeing has significant impacts on all mentioned
components of children nurturing as concluded by Coyl et al. (2002), Farver et al.
(2005), Newland et al. (2014), Rafferty, Griffin, & Robokos (2010), Roggman, Boyce
& Innocenti (2008). The ability of a mother to support the health and development
of her children is critically dependent on her own health and wellbeing (Wang &
Eccles, 2012). Lower well-being of women is associated with low birth weight,
stunting, childbirth complications, and less survival of children (Walker et al,
2015). Social, economic, emotional and political wellbeing of women is helpful to
enhance child development as supported the current findings of this study. Learning,
physical growth, nutritional improvement and emotional wellbeing of children are
directly connected with women wellbeing. Women enhance their family income and
improve child nutrition and health through labour force participation (Atkin, 2009)
which dually effect to reduce poverty and on family standard of living (Augustine
& Papanyan, 2016). Female spend more as compared to men on family well-being
(Hoddinott & Haddad, 1995). Female have more saving behaviour and use credit
more efficiently (Klasen & Lammana, 2009; Goetz & Gupta, 1996). The provision
of credit or support through microcredit from NGO, s and financial institutes to
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female, it will enhance societal development (Ekesionye & Okolo, 2012; Grasmuck
& Espinal, 2000; Schuler & Hashemi, 1994). Female autonomy will decrease fertility
rate and increase expenditure on child well-being (Abrar et al, 2017). Wellbeing of
women increases opportunity cost of children, increase in cost of children reduces
fertility which may increase saving per capita (Abrar et al, 2017). Empirical findings
of this study support the theory of women wellbeing, demand and development of
children, it affects positively to all dimensions of early child development. While
fertility is affected negatively from all domains of women wellbeing.

In the light of empirical findings, improvement in all dimensions (economic
wellbeing of women, social wellbeing of women, political awareness of women
and satisfaction of women) of women wellbeing is suggested as useful strategy to
enhance all domains (literacy-numeracy of children, learning of children, physical
growth of children and socio-emotional development of children) of children and to
reduce fertility. Developing economies have higher fertility and lower development
of children as compared to developed economies. Lower child survival, malnutrition
and lower immunization are clearly observable in developing countries. Lower well-
being of women is one of the responsible factors of higher fertility and lower child
development. Increasing education of women, provision of health facilities to women,
creating job opportunities for women and increasing living standard of women is a
significant and optimal strategy to reduce fertility and to enhance child development
especially in developing economies.
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1. Introduction

In 1999, the cost of environment degradation has been estimated at 3.6% of the
Algerian GDP and it is estimated at 97 billion Algerian Dinars annually (1.7 billion
US dollars) which was lost due to ecological issues, and the damage cost to the global
environment was approximately 1.2% of the GDP.

The impact of soil degradation was evaluated on the basis of losses in agricultural
productivity resulting from water and wind erosion. Water erosion threatens 12
million hectares (ha) in northern and western Algeria. Wind erosion threatens more
than 7 million ha of arid and semi-arid land.

The urban air pollution was caused by the transport sector in the large cities of
Algiers, Oran and Constantine by burning municipal waste (Oued Smar in Algiers,
Oran), and by the big industries in Annaba, Skikda, and Gazaouet. Such pollution has
triggered on a yearly basis 353,000 cases of bronchitis, 544,000 asthma attacks and
could be the cause of the 1,500 cases of lung cancer.

The lack of potable water and sanitation as well as poor water quality and hygienic
practices causes mortality in children under the age of 5, because of acute diarrheal
diseases. It is estimated that 205,500 DALY's (Disability Adjusted Life Years) to be
lost per year. In addition to the health impacts, limited consideration was given to
water resource degradation due to dam silting which is estimated at 0.09% of the GDP.

Coastal degradation is due primarily to coastal erosion affecting 250-300 kilometres
of beaches, sand extraction of 10 million cubic meters over the last 10 years, dredging
a volume of 20 million cubic meters of soil from 18 ports, and over-exploitation of
fisheries by increasing catches from 91,000 tons to 113,000 tons over the last decade.
Estimates of coastal degradation were made on the basis of the loss of tourism revenues.

Consequently, the country made new national programs for renewable energy and
energy efficiency which focus on the reduction of the greenhouse gas emissions and
environmental problems' by 7% to 22% in 2030, compared to a business as usual
-BAU- scenario, conditional on external support in terms of finance, technology
development and transfer, and capacity building.

In the light on this statement, we shall study the effect of renewable energy and
economic growth on the carbon dioxide emissions in Algeria during the period of
1995-2016. The objective is to study the impact of renewable energy consumption
and the development of economic growth on reduction of carbon dioxide emissions.
This paper is divided into 5 titles, the introduction, a literature review, data and
methodology, empirical results and the conclusion.

1 United Nations for Climate Change (UNFCCC), (September 3%, 2015), « Intended nationally determined contribution
INDC-Algeria».
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2. Literature Review

The following table describes several studies in this domain:

Table 1
Literature review about the relationship between GDP, CO, emissions and renewable energy
Study Period Data Methodology Conclusion
10 biggest The GDP and electricity production from
Inglesi- 1980 electricity renewable source had a negative and significant
Lotz and generators in impact on carbon dioxide emissions, but the GDP
- DOLS L .
Dogan 2011 Sub-Saharan squared and electricity production from non-
(2018) Africa renewable source had a positive and significant
countries impact on carbon dioxide emissions.
1995 42 sub- The GDP had a positive and significant impact
Apergis et : Saharan DOLS and on (CO,) emissions, while the renewable energy
al. (2018) 2011 Africa FMOLS consumption had a negative and significant effect
countries on (CO,) emissions.
An increase by 1% in (GDP) can raise renewable
energy consumption, energy use and (CO,)
1990 emissions by 1.33%, 0.36% and 1.12%,
Mbarek et .. . .
al. (2018) - Tunisia VECM respectively. Also, they provided that a 1%
) 2015 increase in (CO,) decreases (GDP) by 0.28%, but
a 1% increase in renewable upsurge (GDP) by
0.16%.
1965 The GDP and urbanisation had a positive effect
Solarin et ) India and ARDL on CO, emissions, while real GDP squared and
al. (2017) 2013 China hydroelectricity consumption had a negative
influence on CO, emissions
The biomass energy consumption has a negative
Sl:z:l;ll)az 19_60 USA ARDL and impact on CO, emissions; GDP and GDP squared
! VECM have a positive and negative effect, respectively
(2017) 2016 e
on CO, emissions
LM bootstrap the elasticity of carbon emissions with respect
Dogan 1995 . . . . .
25 European panel to economic growth is negative and is reaching
and Aslan - - . . .
countries cointegration from —0.10% to —0.20%, so this can lead to
(2017) 2011 .
test lower level of emissions
. o) .
DOLS, GMM. An increase by 1% in the consum[_)tlf)n of
. renewable energy reduces (CO,) emissions by
dynamic fixed . S
. 1980 0.13%, an increase by 1 % in primary energy
Zoundi . effect, mean . . . <
2017) - 25 countries group and consumption can lead to increase (CO,) emissions
2012 ooled mean by 0.85%, suggesting that the consumption of
p rou renewable energy along with primary energy
group- reduces air quality by around 0.72% (0.85-0.13)
a 1% increase in (GDP) increases (CO,)
emissions by 0.19 in the long-term and by
0.015% in short-term, while, an increase by 1%
Panel . L
— 1990 . . in non-renewable energy consumption increases
Attiaoui et 22 African regression . .
al. 2017) - countries and panel (CO,) emissions by 0.23% in the long-term
: 2011 e pane and by 0.35% in the short-term. However, a
cointegration

201

1% increase in renewable energy consumption
decreases (CO,) emissions by 0.22% in the long-
term and by 0.07% in the short-term.



Ekoist: Journal of Econometrics and Statistics

Paramati
et al.
(2017)

Chen et
al. (2016)

Al-Mulali
et al.
(2016)

Dogan
and Seker
(2016)

Sulaiman
et al.
(2013)

Menyah
and
Rufael
(2010)

1990

2012

1993

2010

1980

2010

1985

2011
1980
2009

1960

2007

11 countries Heteg;izrlleous
(Next 11) cointegration
Panel
188 countries  cointegration
and VECM
Slev:n d DOLS and
selecte VECM
regions
23 countries . Panel .
cointegration
Malaysia ARDL
The
generalized
USA forecast error
variance
decomposition

The renewable energy consumption and income
had a negative and significant impact on (CO,)
emissions

The energy consumption per capita has significant
influences on (CO,) emissions, a 1% increase
in energy consumption per capita increase the
emission of (CO,) per capita by 7.6%, 26.1%,
and 13.5% in developed countries, developing

countries, and in the world, respectively.
However, the real (GDP) per capita contributes
positively to the energy consumption per capita
for both countries. However, in the long-run, an
increase in energy consumption will decrease the
rate of (GDP) in the world.

The GDP and GDP squared had a positive and
negative impact, respectively on CO, emissions
except for the Sub Saharan Africa, and the
renewable energy consumption had a negative
influence on CO, emissions except for the Sub
Saharan Africa,

the environmental effects of energy consumption
by sources can allow an increases in renewable
energy consumption by (1%) which will lead
to mitigate the carbon emissions by (3% or
4%) and an increases in non-renewable energy
consumption may rise the level of (CO,)
emissions by (20% or 24%).

The elasticity of (CO,) emissions with respect
to electricity production from renewable sources
was negative and statistically significant in both

short and long-run.

The renewable energy consumption explains
more than 19% of the forecast error variance
of CO, emissions and GDP explains not more
than 7% of the forecast error variance of CO,

emissions. )

Source: Done by the researchers

The 2™ table defines several causalities in some literature review:

Table 2

Causality amongst GDP, CO, emissions and renewable energy

Study Method EKC Causal relationship
bl oo, O =
1 2
causality (renewable energy production)

Apergis et al. (2018) . RE Cco

Granger causality N/A 2
GDP CO,
Mbarek et al. (2018) Granger causality N/A CGCI))2P GI]{)F})

202




Hassoun et al. / Examining the Connection amongst Renewable Energy, Economic Growth...

Solarin et al. (2017) GDP CO,
Granger causality Yes GDP RE
RE > CO,
Shahbaz et al. (2017) Biomass energy
. CO
2
Granger causality Yes GDP BE
GDP CO,
Dogan and Aslan Emirmah mutoglu-Kose Yes GDP CO,
(2017) procedure causality
Paramati et al. (2017) Homogenous causality of
Dumistrescu-Hurlin (2012) N/A co, RE
Al-Mulali et al. . Several causalities between GDP, CO,
(2016) VECM Granger causality Yes and RE.
Sulaiman et al. . GDP CcO
2
2013) Granger causality N/A REP co.
Menyah and Rufael GDP CO,
(2010) Toda-Yamamoto causality N/A GDP RE
CO, RE

Source: Done by the researchers.

: Bidirectional causality

: One-way causality

Therefore, these studies used different methodologies and variables to examine
the link amongst renewable energy, economic growth and carbon dioxide emissions
in several countries. The most variables used were trade openness, income (real
GDP), GDP squared, CO, emissions, electricity production and consumption from
renewable and non-renewable sources, renewable energy consumption (in all forms),
gross fixed capital formation, and labour force.

Some investigations demonstrate that most African countries still do not mainly
depend on renewable energy in their energy production Attiaoui et al. (2017).
However, according to World Bank® and IEA?®, the renewable energy will not only
represent a decent addition to the total energy supply, but it will substitute the
conventional fossil-fuelled energy as well. Also, the greener energy will allow
meeting households’ needs for energy and contribute to the improvement of air
quality, but more efforts should be made to spread renewable energy policies across
Africa and efforts should be made by households to switch to this new technology
Zoundi (2017).

2 https://www.worldbank.org/
3 International Energy Agency. https://www.iea.org/
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3. Data and Methodology

The following table displays all variables used in this study over the period of
1995-2016 in Algeria:

Table 3
Variables description
Variables Unites Source of Data
FEC : Fossil energy consumption Million tonne equivalent of Bp (British Petroleum) and
petrol (Mtep) International Energy Agency (IEA)
FEP: Fossil energy production Mtep Bp and [EA
REC: Renewable energy consumption Mtep Bp
REP: Renewable energy production Mtep OECD
CO, : Dioxide carbon emission Million tonne carbon Bp
dioxide
GDP: Gross domestic product Current US $ World Bank
GDP2: Gross domestic product square Current US § Created with using World Bank
Kyoto: Kyoto protocol Dummy variable In 1997 and in 2005
Paris: Paris Agreement Dummy variable In 2015

Source: made by the researchers

The defined model is derivative from several literatures like Inglesi-Lotz and
Dogan (2018), Apergis et al. (2018) and Mbarek et al. (2018)...ctc. We shall use
the variables of per capita CO, emissions, per capita GDP and per capita REC in
linear form, because it gives us consistent and efficient empirical results.

Also, the majority of the researchers and literatures in this domain follow a
quadratic model with the inclusion of GDP? variable to verify the validity of the
Environment Kuznets Curve hypothesis.

p P 4
GDPt =aq +Zbli GDPt,l +Z Cq; COZt,l +Zd1i RECt,l‘f‘elRVGDPZt + flRVREPt
i=1 i=1 i=1

+ g1RVFEP; + h{RVFEC, + j;Kyoto, + kqParis; + &4

p 14 P

C02; =a, +Z b, GDPp_4 +ZC2i CO02,_1+ ZdZi REC;_1+e,RVGDP?, + f,RVREP,
i=1 i=1 i=1
+ g,RVFEP, + h,RVFEC, + j,Kyoto, + k,Paris, + &,

P P P

REC, = a3 +Zb3i GDP,_, +Z c;; C0241 + Zd3i REC;_1+e3RVGDP?, + f;RVREP,
i=1 i=1 =1

+ g3RVFEP; + h3RVFEC; + j3Kyoto, + ksParis; + &3
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GDP: represents the economic variable in Algeria that designs the economic
growth or the economic factor of sustainable development because it takes into
consideration the population over time (t).

CO,: indicates the level of dioxide carbon emissions and it represents the factors
of pollution which is emitted by from industrial sector and fossil fuel energy.

REC: designs the variable of renewable energy consumption in Algeria, especially
the consumption of solar photovoltaic, hydropower and geothermal over time (t).

a,, a, and a,: are the intercept of each equation and they define the variables that
are not included in the equation system like number of cars, fuel consumption and
level of technology introduced which can have an influence on dioxide carbon...etc.

RVGDP?: [s gross domestic production square or income square. This variable is
used to show the difference in the partial effect of real production on carbon emission
and to verify the validity of the Environment Kuznets Curve hypothesis.

RVREP and RVFEP: are the realized volatility of fossil energy production and
the renewable energy production. Both variables have a close relationship with the
increase or the decrease of the carbon emission

FEC: is the 1* control variable and it characterizes the realized volatility of fossil
energy consumption in Algeria over time (t). There are many studies that stated that
there is a close relationship between this variables and GDP, as it represents the main
energy for the industrial development and technological advancement.

Kyoto and Paris: are the dummy variables that represent the Summit of Kyoto in
1997and in 2005, while the Paris climate conference was in 2015.

&1, &2 and &t3: define the error term in the equation system and it represents
also the innovation or the shock term that can be used to study the impulse responses.

The new evidence in such model is that we transformed the control variable into
realized volatile series as they can be interpreted as variation change or rated coefficients.
Then, in the time-series models, we usually employ the unit root procedure and
cointegration test, to verify if such series can be estimated with Vector Autoregressive
model (VAR), Vector Error Correction model (VECM), or Autoregressive Distributed
Lags (ARDL) model...etc. And after, we select the perfect model.

Therefore, we tested the unit root with Phillips-Perron and Augmented Dickey-
Fuller, so we make two hypotheses as following:

H, (null hypothesis): the series has a unit root;
H, (alternative hypothesis): the series has not a unit root;
Therefore, we make these two tests on 3 models: &t1, €2 and &t3
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Axt = axt_l _Z?=2 (l)] Axt_j+1 + Efervrinininnnnn, (1),
Ax; = 0xp_q _Z;;Z Wi AX_jpq + CF Eprvn (2);
Axy = 0xi_q —25;2 WjAxe_jyq +c+bxtrend + & 3)

In this study, we selected four lag (p=4) for the Schwarz Info Criterion, Bartlett
Kernel as the spectral estimation method and the Newey-West Bandwidth.

We found that the three variables were stationary at 1% difference, so they have
the same order of integration I (1). Then, we need to check the optimal lag with lag
length criteria with VAR estimation. Therefore, we concluded that the optimal model
is with three lag (p=3), so we take (p=2) for Johansen cointegration test in Eviews 9.

Therefore, we concluded for the existence of VECM (2) model in 3 cointegration
specifications (the model without interception, the model with interception in the
long-run and the model with interception in the long and short-run). However,
we selected the 2" model with only interception in the long-run, because it has
the less value of Akaike and Schwarz criteria. Granger (1988) posited that
the VECM is more suitable to investigate the causality between series that are
integrated at I (1), thus the model is based on the assumption that all the variables
are not exogenous and also premised on the fact that the depend variables are
explained by the past values of the independent variables and the past values of
the dependent variables.

However, the sign of long-run relationship was accepted, but not for all coefficients,
so we need to check the validity of the coefficient with exogeneity test and to make
some restriction in VECM.

H,: the restricted coefficients equal to 0;
H,: the restricted coefficients are unequal to 0.

We struggled to find the perfect restriction for this VECM, but we selected the
restriction A (2,2) =0, A (3, 1) = 0 and we accepted in this case the null hypothesis,
so the 2™ coefficient of per capita GDP and the 1* coefficient of per capita REC have
a low power of exogeneity in this model.

We shall also study the impulse response and the variance decomposition between
the innovation and shock (residual series) of each variable and verify the Granger
causality between variables, the existence of long-run relationship doesn’t mean that
there is a real causality between variables, so we need to check if there is a two-way
causality or one-way causality or there is no causality.
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4. Empirical Results and Discussion

4.1. The coefficient diagnostic

The system VECM equation have significant coefficients, the DGDP model have
the regression coefficient equal to 0.94, indicating that 94% of exogenous variables
explain the endogenous variable and 6% were explicated by other factor that are not
determining in the model, while the DCO,, model have the regression coefficient
equal to 0.99, indicating that 99% of exogenous variables explain the endogenous
variable and 1% were explicated by other factor that are not defining in the model,
and the DREC, have the regression coefficient equal to 0.892, indicating that 89.2%
of exogenous variables explain the endogenous variable and 10.8% were explicated
by other factor that are not determining in the model.

We can say also that the model was globally significant due to the high value of
Fisher statistic.

4.2. The residual diagnostic

We initiated the investigations with the graph of the inverse roots of the characteristic
AR polynomial (Liitkepohl, 1991). The autoregressive root graph showed that the
model VAR is more or less stationary or stable.

We also tested with multivariate normality, if the residuals are normally distributed
or not. Our outcomes showed that the VAR residuals are normally distributed and we
concluded for the acceptation of the null hypothesis (normality distribution) and the
rejection of alternative hypothesis.

4.3. Discussion

The model has 4 long-run coefficients, three of them have the negative sign and
were statistically accepted, so we can accept the specification of VECM (2) restricted
system equation.

In the 1% equation when per capita GDP was considered as endogenous variable.
The signs of DGDP,_ and DGDP , were negative and significant at level of 5%,
respectively, so an increase by 1% in DGDP_ and DGDP , will decrease the economic
growth by 1.392% and 0.756%, respectively, confirming the result of previous
models (economic growth-renewable energy consumption model), so we can say that
the industrial and the economic development of the country is lesser than what it was
in the previous periods.

The sign of DCO, b
was negative and insignificant, demonstrating that a rise by 1% in carbon dioxide
emission in 2015 had a positive impact on GDP by 5.27*10°%, so this result indicates

was positive and significant at level of 5%, and DCO
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that the country depends on a lot on goods and services that emitted the polluted air
to develop its economic growth.

The coefficient of DREC  and DREC , were negative and insignificant, so this
result is in line with the main hypothesis of Growth, indicating that Algeria did not
depend on renewable energy to improve its socio-economic situation.

The variables of realized volatility of fossil energy production and consumption
have a statistically accepted negative and positive coefficient, respectively, so an
increase by 1 unit in RVFEP and RVFEP will decrease and increase the variation
level of GDP by -305048.6 and by 754208.4, respectively. Therefore, we found an
unexpected result, because Algeria is considered as one of the country that rely on
fossil energy production, so this might reveal the existence of inefficiency in energy
production and it may contribute negatively to the economic growth, while the sign
of fossil energy consumption was good and have positive affect on per capita GDP.

The sign of RVREP, RVGDP? and Kyoto were both positive and insignificant, so
they do not have any effect on GDP, while the coefficient of Paris was negative and
statistically accepted, indicating that this conference had a negative effect on GDP of
Algeria. in these circumstances when the country tries to change, systematically and
rapidly its energy policy, it will impact negatively its economic growth (the change
from fossil fuel dependence towards renewable energy dependence and then diminish
the deforestation, loss of biodiversity, the carbon emissions and other sources of
greenhouse gas were the aims of the Paris Summit).

In the 2™ equation when per capita CO, was considered as endogenous variable.
The sign of DGDP_ and DGDP , were positive, and significant at level of 1% and
5%, respectively, so an increase by 1% in DGDP_ and DGDP_, will upsurge the
rate of carbon dioxide emissions by 2*101°% and 4.05*10"%, indicating that the
industrial and the economic development of the country is depending a lot of polluted
goods and services, so confirming again the relationship between GDP, CO, and fossil
energy. This result is supported by the studies of Mbarek et al. (2018), Apergis et al.
(2018) and Attiaoui et al. (2017).

The sign of DCO,, | b
was statistically positive, demonstrating that a rise by 1% in carbon dioxide emission
in 2014 had a positive impact on itself by 0.258%, approving the last result.

was positive and insignificant, while the coefficient DCO

The coefficient of DREC,_ and DREC , were negative, insignificant and significant,
respectively, so an increase by 1% in renewable energy consumption in 2014
would diminish the level of carbon dioxide emission by 18.50%. Consequently, the
renewable energy can reduce the pollution factor that causes the warm climate. Also,
Algeria is going to apply an energy policy that focuses on photovoltaic and wind
energy, as they represent the alternative of hydropower and biomass energy which
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emit a lot of negative gas from their chemical product that contaminate the ocean
and increase deforestation and the loss of biodiversity. This result is in line with the
main literature of Inglesi-Lotz and Dogan (2018), Zoundi (2017), Paramati et al.
(2017), Dogan and Seker (2016) and Sulaiman et al. (2013).

The variables of RVFEP and RVFEC have a positive and significant coefficient,
respectively, so an increase by 1 unit in RVFEP and RVFEP will surge the variation level
of carbon dioxide emissions by 3.35*10-° and by 4.40*107, respectively. This outcome
is in line with the hypothesis that the country is depending on fossil energy which
represent the main source of energy that emits a lot of pollution in the atmosphere,
carbon dioxide especially. This result indicates also that the country in this period was
using unclean technology that used the waste and combustible energy which emits a
high level of pollution in the ecosystem. Consequently, the energy policy of Algeria for
now appears to be more focused on supporting the development of its economic growth
than encouraging the decline of the air pollution. The same result found in studies of
Inglesi-Lotz and Dogan (2018), Attiaoui et al. (2017), and Chen et al. (2016).

For the rest of variables in this equation, they had an insignificant coefficient,
meaning that Algeria was not concerned by the objectives of such conferences such
as the protection of the fish stocks, the introduction of sustainable development term
to the private sector and in global companies.

Also, we could not accept the Environment Kuznets Curves Hypothesis where the
level of ecological pollution initially rise with income until it attains its equilibrium
points, because the RVGDP? was not significant, so the EKC hypothesis is not valid,
in this situation and we can say that the country is considered as a developing country
that needs a lot of polluted manufactures and productions to keep its economic growth
expansion and to develop its economic structure. This result is supported by studies
of Inglesi-Lotz and Dogan (2018), Zoundi (2017) and Dogan and Ozturk (2017).

In the 3™ equation when per capita REC was considered as endogenous variable. All
variables seem to be insignificant in every level, except the Kyoto variable, so an increase
by 1 unit in the dummy variable of Kyoto will surge the elasticity of renewable energy
consumption by 1.93*107, showing that the country is starting to more concerned with
the environmental issues and Algeria is aware of the ratification of the Kyoto protocol
and it will have a good consequence on the adoption of renewable sources.

After analyzing the impact of each coefficient on the VECM system, we shall
display the impulse response to indicate the variation between the endogenous
variables and their residual series. In the 1* period, a shock on per capita CO,
does not have a contemporary effect on per capita GDP or on per capita REC,
confirming the result of causality, while a shock on GDP has a contemporary
effect on CO, only. The shock or innovation amplitude of GDP was 233.657 and
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will immediately be reflecting on CO, shock by 4.11*107, confirming the positive
relationship between GDP and CO,. Also, a shock on REC has a contemporary effect
on CO,and GDP, by 6.69*10°'* and it will directly be reflecting on GDP innovation
by 128.77 and on CO, shock by 1.39*10%, confirming the positive link among
REC and GDP, and a negative relationship between REC and CO2, suggesting
that in the 1% period Algeria was using combustible renewables that release a lot
of carbon dioxide in the air. In the 2" period, a shock on CO, by 2.44*10” has
contemporary effect on innovation of GDP by 7.979 and on innovation of REC
by 3.86*10'%. A shock on GDP by -70.809 ®has a current impact on shock of CO,
by 3.86*10% and on the innovation of REC by 5.41*10!!, while an innovation on
REC by 9.68*10"" will influence the innovation of CO, by 3.38*10*and the shock
of GDP by 214.073. From this outcome, we can say that Algeria is focusing on
development of economic growth rather than reducing environmental issues, so
the country is not concerned with the international conferences on climate change
(the protocol Kyoto and the Summit of Paris).

The variance decomposition indicates in the 3™ period, that the forecast errors of
per capita CO, is due 0.581% of its innovation, 29.069% of per capita GDP innovation,
and 70.35% of per capita REC shock, while the forecast errors of GDP is due to
67.078% of its shock, 0.026% to per capita CO, innovation and 32.896% to per capita
REC innovation. And, the forecast errors of REC is due to 99.062% to its shock,
while 0.927% to CO, innovation and 0.011% of GDP innovation. Consequently, this
result confirms the Granger causality test.

4.4. Granger causality

II;aEl‘)Cl'e(;‘ranger causality/Block exogeneity between DGDP, DCO,and DREC
DGDP
Excluded Chi-square Probability
DCO,, 9.302* 0.009
DREC, 3.170 0.204
DCO,
Excluded Chi-square Probability
DGDP, 100.401* 0
DREC, 12.705* 0.001
DREC
Excluded Chi-square Probability
DGDP, 0.308 0.857
DCO 0.031 0.984

2t

Source: Done on EViews 9.
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Table 5

Granger causality between per capita CO,, GDP and REC with (p=2)

Null hypothesis Fisher-statistic Probability
CO, does not Granger cause GDP 1.180 0.334
GDP does not Granger cause CO, 12.149%* 0
REC does not Granger cause GDP 1.636 0.227
GDP does not Granger cause REC 1.525 0.249
CO, does not Granger cause REC 0.008 0.991
REC does not Granger cause CO, 0.111 0.894

Source: Done on EViews 9.

The Granger causality in the short-run revealed that there is bidirectional causality
between per capita DCO, and per capita DGDP at level of 1% and we also found
that there is a unidirectional causality running from per capita DREC to per capita
DCO, at level of 1%. Therefore, we can say that the carbon dioxide emissions and
economic growth are interrelated to each other, so when there is a variation on GDP,
it will impact directly the level of CO,, and it is the same when there is a change in
CO,, it will influence the economic growth factor, confirming that Algeria depends
a lot on combustible and fuel energy that emits a lot of polluted gas. The same result
was found in the studies of Inglesi-Lotz and Dogan (2018), Mbarek et al. (2018),
Solarin et al. (2017), Dogan and Aslan (2017), Sulaiman et al. (2013) and Menyah
and Wolde-Rufael (2010), while an impact on REC has a direct effect on CO2, we
saw that the consumption of renewable energy, especially the photovoltaic and wind
energy can decrease the level of carbon dioxide emissions, we can add that renewable
energy is considered clean energy power since renewables induce far fewer pollutant
gas emissions when they are compared to fossil energy sources, such as petrol, coal and
natural gas. This result is supported by the main literature of Solarin et al. (2017) and
Al-Mulali et al. (2016). However, in the long-run there is a one-way causality running
from per capita GDP to per capita CO, and it confirms the previous findings. This result
is in line with the investigations of Apergis et al. (2018), and Shahbaz et al. (2017).

5. Conclusion

We established that the variable of economic growth will increase the level of
carbon dioxide, indicating that Algeria still depends on combustible and fossil fuel
that release a lot of carbon in the atmosphere and it approves the neutrality hypothesis
between REC and GDP. However, we found that the use of renewable energy in
Algeria can decrease the level of carbon dioxide emissions, and this result indicates
the importance to include this source of energy in Algeria and its importance to
mitigate issues related to the environment. We also found that there is no evidence
for Environment Kuznets Curves hypothesis, because the country still depends on
sources that emit a high quantity of pollution.
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Consequently, this study reveals that a rise in the Algerian economic and industrial
production will reduce the emission of carbon dioxide for a short-term, while if the
country diminishes its economic growth, it will positively affect the emission of
carbon dioxide, so in this case Algeria needs some controlling strategies that should
be applied to fight against environmental pollution which is produced by several
institutions, firms, factories, and electricity power companies. Therefore, they should
be forced by regulations to meet some portion of their energy needs from renewable
sources, and to gradually increase its portion in the future.
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Appendices

Appendix “A”: Univariate study

Table 6
Long memory test on per capita exogenous variables

“D” parameter of Robinson and “D” parameter of Geweke and

Variables Henry Porter-Hudak Method
FEC 0.34* 0.47* ARFIMA
FEP 0.35% 0.526 ARFIMA/ARMA
GDP? 0.00007* 0.00006* ARFIMA
REP 0.29* 0.40* ARFIMA

Source: Done on the Ox-Metrics 6.0

* indicate that we can reject the null hypothesis of short memory process rather we
accept the alternative hypothesis of a long memory process, because the coefficient
of “d”’€ (0,0.5). We verified these tests with OLS estimation on Eviews 9, if the
sign of “d” was significant or not. However, we found that per capita GDP? cannot be
performed with ARFIMA method, but with ARMA method.

Table 7

ARCH/GARCH or FIARCH/FIGARCH test

Variables Model Fisher statistic LR test (N*R?)
FEC ARFIMA (2,d,2) 0.01 0.01

FEP ARFIMA (0,d,0) 0.44 0.44
GDP? ARMA (0,0) 0.003 0.003

REP ARFIMA (3,d,2) 0.01 0.01

Source: Done on the EViews 9

* demonstrate that we accept the alternative hypothesis of existence of ARCH
effect, but in this case we accepted the null hypothesis, so there’s no ARCH effect on
exogenous variables and we shall estimate the realized volatility with this formula:

ois the realized volatility of series and 7 is the rated or yield series.
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Table 8
Unit root test of per capita GDP

Per capita GDP

Phillips-Perron Augmented Dickey-Fuller
Models On level st difference Models On level 1+ difference Decision
Model 3 -0.984 -3.952%%* Model 3 -0.984 -3.953%%* 1(1)
Model 2 -1.193 -3.909%* Model 2 -1.193 -3.907*** I(1)
Model 1 0.355 -3.872%** Model 1 0.355 -3.872%** I(1)
Source: made on EViews 9.
Table 9
Unit root test of per capita REC

per capita REC

Phillips-Perron Augmented Dickey-Fuller
Models On level 1%t difference Models On level 1% difference Decision
Model 3 -3.803%%* -11.480%%** Model 3 -3.803%* -6.474%%* I(1)
Model 2 -3.597%%* -11.233%%%* Model 2 -3.597%* -6.655%** I(1)
Model 1 -1.120 -10.725%%** Model 1 -1.362%** -6.837%** I(1)
Source: made on EViews 9.
Table 10
Unit root test of per capita CO?

per capita CO,

Phillips-Perron Augmented Dickey-Fuller
Models On level st difference Models On level 1% difference Decision
Model 3 -5.021%** -3.297* Model 3 -2.854 -3.609* 1(1)
Model 2 1.149 -3.118%* Model 2 -3.201%* 1(1)
Model 1 2.262 -2.590%* Model 1 -2.641%* 1(1)
Source: made on EViews 9.
Table 11
Unit root test of RVFEC

RVFEC

Phillips-Perron Augmented Dickey-Fuller
Models On level 15t difference Models On level 1 difference Decision
Model 3 -1.456 Model 3 -1.559 1(0)
Model 2 -2.031 .. Model 2 -2.014 1(0)
Model 1 -2.208%%* Model 1 -2, 755 ** 1(0)

Source: made on EViews 9.
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Table 12
Unit root test of RVFEP
RVFEP
Phillips-Perron Augmented Dickey-Fuller
Models On level I*t difference Models On level 1* difference Decision
Model 3 -2.508 . Model 3 -2.600 . 1(0)
Model 2 -2.748%* Model 2 -2.812% 1(0)
Model 1 -2.847*** Model 1 -2.882%** 1(0)
Source: made on EViews 9.
Table 13
Unit root test of RVREP
RVREP
Phillips-Perron Augmented Dickey-Fuller
Models On level 1s* difference Models On level 1* difference Decision
Model 3 -3.560* . Model 3 -3.697%* e 1(0)
Model 2 -3.645%* Model 2 -3.712%* 1(0)
Model 1 -3.750%** Model 1 -3.810%** 1(0)
Source: made on EViews 9.
Table 14
Unit root test of RVGDP?
RVGDP?
Phillips-Perron Augmented Dickey-Fuller
Models On level I*t difference Models On level 1* difference Decision
Model 3 -4.640%*** Model 3 -4.628%** 1(0)
Model 2 -4.588%*** Model 2 -4.587%** 1(0)
Model 1 -4.7706%*** Model 1 -4.706%** 1(0)

Source: made on EViews 9.

(*¥*%), (**), (*) Show that the null hypothesis would be rejected respectively at
1%, 5% or 10%, so there’s no existence of unit root. However, the variables of HDI
and CO, have an insignificant trend, so we made the stationary series with differency
stationary. But, the RVEU had a significant trend, so we avoided this deterministic
trend and created RVEU without trend.

Table 15
The selection lag criterion

Lag AIC SC HQ
0 -50.913 -49.869 -50.736
1 -55.018 -53.527 -54.765
2 -56.456 -54.517 -56.128
3 -62.232% -59.846* -61.829*

Source: made on EViews 9
*, indicate the optimal lag for the VAR model.
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Table 16

Johansen cointegration test

1* model specification

Unrestricted cointegration rank test (Trace)

Eigenvalue Mrace statistic 5% critical value Probability
0.845 46.285% 24.275 0
0.433 10.825 12.320 0.087
0.001 0.023 4.129 0.900

Unrestricted cointegration rank test (Maximum Eigenvalue)
Eigenvalue Max-Eigen statistic 5% critical value Probability
0.845 35.459* 17.797 0
0.433 10.802 11.224 0.059
0.001 0.023 4.129 0.900

2" model specification
Unrestricted cointegration rank test (Trace)

Eigenvalue Atrace statistic 5% critical value Probability
0.996 142.769* 35.192 0
0.822 34.618* 20.261 0
0.088 1.755 9.164 0.825

Unrestricted cointegration rank test (Maximum Eigenvalue)
Eigenvalue Max-Eigen statistic 5% critical value Probability
0.996 108.150%* 22.299 0
0.822 32.862* 15.892 0
0.088 1.755 9.164 0.825

3 model specification
Unrestricted cointegration rank test (Trace)
Eigenvalue AMrace statistic 5% critical value Probability

0.995 135.398%* 29.797 0
0.822 33.554* 15.494 0
0.038 0.751 3.841 0.386

Unrestricted cointegration rank test (Maximum Eigenvalue)

Eigenvalue Max-Eigen statistic 5% critical value Probability

0.995 101.843%* 21.131 0
0.822 32.803* 14.264 0
0.038 0.751 3.84 0.386

Source: made on EViews 9.

* indicate that we can’t reject the alternative hypothesis.

Table 17

The VECM optimal

VECM Models Akaike criterion Schwarz criterion
1** model -55.216 -55.128

2" model -61.930 -59.444

3" model -61.877 -59.342

Source: made on EViews 9.
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Table 18

The VECM restricted

Cointegration restriction Chi-square (2) Probability
A(1,1)=0 1.89*10% 1
A(1,2)=0 1.70*108 1
A(2,1)=0 3.58*10% 1
A(2,2)=0 3.55%10% 1
A(3,1)=0 3.49*108 1
A(3,2)=0 12.095 0.007
A(1,1)=0, A(1,2)=0 17.144 0.008
A(1,1)=0, A(2,1)=0 15.392 0.001
A(1,1)=0, A(2,2)=0 3.75*108 1
A(1,1)=0, A(3,1)=0 0.177 0.981
A(1,2)=0, A(2,1)=0 1.64*10°¢ 1
A(1,2)=0, A(2,2)=0 15.392 0.001
A(1,2)=0, A(3,1)=0 0.037 0.998
A(2,1)=0, A(2,2)=0 32.264 0
A(2,1)=0, A(3,1)=0 11.459 0.021
A(2,2)=0, A(3,1)=0 3.88*%10% 1
A(1,1)=0, A(1,2)=0, A(2,1)=0 17.144 0.016
A(1,1)=0, A(2,2)=0, A(3,1)=0 0.177 0.996
A(1,2)=0, A(2,1)=0, A(2,2)=0 32.264 0

Source: Done on EViews 9.

Table 19
VECM estimation
Cointegrating equation C.E.1 C.E.2
GDP 1 0
Co,,, 0 1
REC -4.22%1Q12%** -931.420%**
t-statistic -5.938 -5.728
C 2452.788** -1.29%100%**
t-statistic 2.466 -5.684

Error correction DGDP, DCO2, DREC,
CE. 1 0.007 -5.83*] 0 1H*x -2.03*10"3
t-statistic 0.034 -4.736 -0.358
CE.2 -6.37*108 0.265%%%* 0.002
t-statistic -0.605 4.618 0.788
DGDP -1.392%** 1.99%](10%** 3.95%10"3
t-statistic -3.702 9.674 0.418
DGDP , -0.756%* 4.05%10711H* -7.62%101
t-statistic -2.629 2.582 -0.105
DCoO,, 5.27%10%%** 0.150 0.0001
t-statistic 3.010 1.579 0.036
DCO,, , -1.52*10° 0.258%%*%* -0.0005
t-statistic -1.133 3.534 -0.167
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DREC | -2.62*1010% -5.321 0.140
t-statistic -1.745 -0.650 0.373
DREC,, -1.63*10" -18.500%*** -0.018
t-statistic -1.448 -3.004 -0.065
RVFEP, -305048.683** 3.35%105%** -2.003*107
t-statistic -2.510 5.053 -0.657
RVFEC, 754209.079%** 4.40%105%** 2.71*%107
t-statistic 5.018 5.367 0.720
RVREP, 10665.55 3.46*107 3.15*10%
t-statistic 0.950 0.565 1.118
RVGDP?, 0.399 -1.94*10" 6.77%10°"3
t-statistic 1.683 -1.495 1.139
Kyoto, 391.348 -3.11*10% 1.93%109%*
t-statistic 1.126 -1.639 2.215
Paris, -1249.706%** 3.63*10* -1.65*10”
t-statistic -3.066 1.630 -1.610
Source: Done on EViews 9.

Table 20

VECM (r) estimation

Cointegrating equation CE.1 C.E.2

GDP 0.003 -0.001

CO,,, -16830620.898 11069512.034

REC, 32970740.193 -5.75*%10°

C 30.835 -16.952

Error correction DGDP, DCO2, DREC,
CE. 1 -26.271 -1.58%108*** N/A
t-statistic -0.487 -15.321 N/A
CE.2 -97.46T7*** N/A 1.88%1(10%#*
t-statistic -3.927 N/A 6.976
DGDP -1.392%** 1.99%1(10%#* 3.95%10°13
t-statistic -3.702 9.674 0.418
DGDP , -0.756%* 4.05%10711#* -7.62*101
t-statistic -2.629 2.582 -0.105
DCoO,,, 5.27%1 %k 0.150 0.0001
t-statistic 3.010 1.579 0.036
DCO,,, -1.52*10° 0.258%** -0.0005
t-statistic -1.133 3.534 -0.167
DREC -2.62*%10'0* -5.321 0.140
t-statistic -1.745 -0.650 0.373
DREC , -1.63*10" -18.500%** -0.018
t-statistic -1.448 -3.004 -0.065
RVFEP, -305048.683** 3.35%]Q5%** -2.003*107
t-statistic -2.510 5.053 -0.657
RVFEC, 754209.079%** 4.40%105%** 2.71*%107
t-statistic 5.018 5.367 0.720
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RVREP, 10665.55 3.46*%107 3.15%10%
t-statistic 0.950 0.565 1.118
RVGDP?, 0.399 -1.94*10" 6.77*10"
t-statistic 1.683 -1.495 1.139
Kyoto, 391.348 -3.11*%10°% 1.93%10%*
t-statistic 1.126 -1.639 2.215
Paris, -1249.706%*** 3.63*%10% -1.65*10°
t-statistic -3.066 1.630 -1.610

Source: Done on EViews 9.
* %k xxxindicate that we can’t reject the alternative hypothesis and the coefficients are significant at 10%, 5% or 1%.

Inverse Roots of AR Characteristic Polynomial
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Figure 1. Autoregressive root graph

Source: done on EViews 9

Table 21:

Multivariate normality tests

Component Jarque-Bera Prob
1 6.467 0.039
2 0.689 0.708
3 2.660 0.264
Joint 9.817 0.132

Source: Done on EViews 9
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Response of CO2EALGERIA to Cholesky

One S.D. Innovations

Response of GDPALGERIA to Cholesky

One S.D. Innovations

Response of RECALGERIA to Cholesky

One S.D. Innovations
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Figure 02. Impulse response with Cholesky decomposition
Source: Done on EViews 9.
Table 22
Impulse response to Cholesky of (CO,)
Period Co, GDP REC
1 1.72*%10° 4.11*10° 1.39*%10%
2 2.44*10° 3.86%10% 3.38*10%
3 4.74*10° 7.91*10° 4.96*%10%
4 4.85%10° 6.36%10% 6.45%108
5 9.02*%10° -1.04*10° 9.88*108
Source: Done on EViews 9
Table 23
Impulse response to Cholesky of (GDP)
Period CO, GDP REC
1 0 233.657 128.77
2 7.979 -70.809 214.073
3 -2.313 342.884 156.467
4 16.124 -225.012 297.622
5 -4.793 585.216 179.345
Source: Done on EViews 9
Table 24
Impulse response to Cholesky of (REC)
Period Co, GDP REC
1 0 0 6.69%101°
2 3.86*10"2 5.41*10" 9.68*10!"
3 5.99%10" -3.70*%10" -5.42*%10"
4 5.35%10"2 9.84*10! 2.71*101
5 1.31*10™" -3.90*10" 1.40*10°1°

Source: Done on EViews 9
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Table 25

Variance decomposition (CO2)

Period GDP CoO, REC
1 7.965 1.400 90.635
2 52.872 0.313 46.815
3 29.069 0.581 70.35
4 41.154 0.403 58.443
5 23911 0.58 75.509
Source: Done on EViews 9

Table 26

Variance decomposition (GDP)

Period GDP Co, REC
1 76.703 0 23.297
2 48.827 0.052 51.121
3 67.078 0.026 32.896
4 56.443 0.082 43.475
5 73.276 0.045 26.679
Source: Done on EViews 9

Table 27

Variance decomposition (REC)

Period GDP Co, REC
1 0 0 100
2 0.638 0.004 99.358
3 0.927 0.011 99.062
4 2.948 0.017 97.035
5 3.129 0.051 96.820

Source: Done on EViews 9
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Tiirk Sigortacilik Sektoriinde Hayat Disi Sigorta Sirketlerinin
Etkinlik Analizi*

ilknur Kiilekei' © , Arif Saldanli’

Oz

Sigortacilik sektorinln finansal sistemde 6nemli bir yeri vardir. Turkiye'de sigortacilik sektort gelismekte olan bir
sektordir. Hayat disi sigorta sirketleri ise hayat sigorta ve emeklilik sirketleri ile karsilastirildiginda daha biylk paya
sahiptir. Calismada 2011-2015 yillari arasinda sirekli verisi elde edilebilen hayat disi sigorta sirketlerinin etkinligi veri
zarflama yontemiyle analiz edilmektedir. Calisma kapsaminda sigorta sirketlerinin etkinligi dnce toplamsal VZA yontemiyle
analiz edilmistir. Analizin sonuglarina gore ¢ikti odakli CCR VZA modeli ile analiz yapiimistir. Analiz donemi igerisinde 30
KVB’nin 18 tanesi hig etkin sinira ulasamamustir. Etkin bulunan sirket oraninin en gok oldugu yil % 30 ile 2012 yili, en disuk
oldugu yil ise %10 ile 2014 yili olarak gergeklesmistir.
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Hayat Digi Sigorta Sirketleri  Veri Zarflama Analizi ® Toplamsal VZA Yontem e Cikti Odakli CCR VZA e Etkinlik

JEL Classifications
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Efficiency Analysis of Non-Insurance Insurance Companies In The Turkish Insurance Sector

Abstract

The insurance sector has an important place in the financial system. Insurance sector in Turkey is an emerging industry.
Non-life insurance companies have a larger share compared to life insurance and pension companies. In the study, the
efficiency of non-life insurance companies, which can be obtained continuously between 2011 and 2015, is analyzed with
data envelopment method. In the scope of the study, the effectiveness of insurance companies was first analyzed by the
additive DEA method. According to the results of the analysis, an output-oriented CCR VZA model was analyzed. During
the analysis period, 18 of the 30 DMU did not reach the effective limit. The highest rate was found in 2012 with 30% and
the lowest in 2014 with 10%.
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Extended Summary
Insurance is a system for which the primary objective is to provide trust in the society.

This system gathers a large number of people who are exposed to the same risk in
society. Insurance is a risk management tool. These risk transfer operations are carried
out by policies. The parties of a policy are insured, insurer and insurant. Insurance
companies, as insurers, receive a certain amount of premium from the insured in return
for the risks that they have taken over. The number of insurance companies is higher
than the number of the insured. Although there are not many insurance companies, the
total amount of premium collected from insured people is quite high. A certain portion
of the premiums obtained regularly are utilized by the companies directing them to the
financial system. This is what makes the position of insurance companies important
within the financial system. Insurance companies play a key role for developing
economies. Therefore, it is important that these means are used efficiently.

Main purpose and function of insurance is to provide trust in society while it is not
its only function. Providing trust is just one of many functions of the insurance business.
Insurance should not be considered as a simple system in which insurance companies
use the premiums they collected to compensate the insured when risk occurs. However,
it is a fact that premiums collected by insurance companies are their only source of
income. They make good use of these premiums in the financial system to increase their
effectiveness evaluating the financial system. Although companies have high effects on
the financial system, their efficiency is important due to being few in number. According
to 2018 data obtained by the Insurance Association of Turkey, there are 39 companies
specialised in non-life insurance, 23 companies specialised in life and pensions and 2
reinsurance insurance company in our country.

Companies can measure their efficiency and learn their position in the competitive
environment. Data Envelopment Analysis is a non-parametric method. In other words, it
does not make an estimate of the universe for a small sample. Data envelopment analysis
can be performed in an input- and output-oriented way. The method to meet the need
is decided in accordance with the purpose of study. If a particular output level is to be
measured, an input-oriented efficiency measurement is performed. In the input-oriented
analysis, amount of output is kept fixed to calculate how much amount of input can be
changed. In the output-oriented analysis, how much amount of output can be changed for
a certain input. Companies can be provided with recommendations by calculating how
much the insurance companies need to change their inputs and outputs in percentage at
the end of the efficiency. Yet, different results can be achieved with other criteria as a
respective analysis is performed with this method.

Given the data of T.R. Undersecretariat of Treasury, the number of policies and amount
of premiums in non-life insurance is higher than the data of life insurance or pension.
Hence, this study analyses the efficiencies of non-life insurance companies in Turkey.
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According to the literature in our country and in our world, data envelopment analysis
is utilized in the studies examining the efficiencies of the insurance sector. The data were
analysed with the additive model method of the data envelopment analysis method in the
first place. The achieved results are aimed at making changes in outputs. In accordance, an
output-oriented data envelopment analysis was decided. It is also observed in the literature
that data analysis analysis is performed rather as output-oriented. The efficiencies of
non-life insurance companies in Turkey will be examined using the data envelopment
analysis. The data from years 2011-2015 will be utilized. The data to be used are obtained
from the Activity Reports of Insurance and Individual Pension published by T.R.
Undersecretariat of Treasury. The analysis were performed on the WindDEAP software
of which foundations was laid by Tim Coelli. The aim was to present a source for those
who want to be informed of non-life insurance companies’ efficiencies in Turkey and will
contribute to the literature with the findings achieved in the analysis.
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Giris

Sigorta temel amaci toplumda giiveni saglamak olan bir sistemdir. Bu sistemle
toplumda ayni1 riske maruz kalan bir¢ok kisi bir araya gelmektedir. Kisaca sigortalilarin
risklerini yonetmek i¢in sigortacilara devrettigi bir risk yonetim aracidir. Bu risk
devri iglemleri polige aracilifiyla gerceklestirilmektedir. Poligenin taraflari ise
sigortali, sigortact ve sigorta ettirendir. Sigortacilar sigortalama isini yapan sigorta
sirketleri devraldiklar: risklerin karsiliginda sigorta ettirenlerden belirli bir miktar
prim alirlar. Sigorta sirketlerinin sayisi sigortalilarin sayisiyla karsilastirildiginda
fazla degildir. Ancak sayi olarak az olmalarina ragmen sigortacilarin sigortalilardan
topladiklar1 primler bir araya geldiginde biiyiik rakamlar olusturmaktadir. Diizenli
olarak elde edilen bu primlerin belirli bir kismu girketler tarafindan finansal sisteme
yonlendirilerek degerlendirilir. Sigorta sirketlerinin finansal sistemdeki 6nemli yeri
buradan ileri gelmektedir.

Sigortanin temel amact ve islevi toplumda giliveni saglamak olsa da tek islevi bu
degildir. Giiven saglamak sigortaciligin bir¢ok iglevinden sadece birisidir. Sigorta,
sigorta sirketlerinin sadece topladiklar1 primleri risk gerceklestiginde sigortalilara
tazminat 6demek i¢in kullandig1 basit bir sistem olarak diisliniilmemelidir. Ancak
su bir gercektir ki sigorta sirketlerinin tek gelir kaynag: elde ettikleri primlerdir. Bu
primleri finansal sistemde degerlendirerek de finansal sistemin etkinligini arttirirlar.
Sirketlerin finansal sistemdeki etkileri yliksek olmasina ragmen sayilari az oldugu i¢in
etkinlikleri 6nem teskil etmektedir. Tiirkiye Sigorta Birligi’nin 2018 y1l1 verilerine
gore iilkemizde 39 hayat disi, 23 hayat ve emeklilik alanlarinda faaliyet gosteren ve
2 reaslirans sigorta sirketi vardir.

Sirketler etkinlik Olglimii yaparak iginde bulunduklari rekabet ortaminda
konumlarin1 6grenebilirler. Veri zarflama analizi parametrik olmayan bir yontemdir.
Yani ele aldig1 az sayidaki drneklem i¢in anakiitleye dair tahminde bulunmaz. Veri
zarflama analizi girdi odakli ve ¢ikt1 odakli olarak yapilabilir. Calismanin amacina
gore ihtiyaci karsilayacak olan yontem secilir. Belirli bir ¢ikti diizeyi 6lgiilmek
isteniyorsa girdi odakli etkinlik dlctimii yapilir. Girdi odakli analizde cikt1 miktari
sabit tutularak girdi miktarinin ne kadar degistirilebilecegi hesaplanir. Cikt1 odakli
etkinlik 6l¢timiinde ise belirli bir girdi igin ¢1kt1 miktarinin ne kadar degistirilebilecegi
hesaplanir. Etkinlik incelemesinin sonucunda sirketlerin girdi ve ¢iktilarim
ylizdesel olarak ne kadar degistirmeleri gerektigi hesaplanarak sirketlere 6nerilerde
bulunulabilir. Ancak bu yontemle goreli analiz yapildigi i¢in baska kisitlarla farkli
sonuclarda elde edilebilir.

T.C. Hazine Mistesarligi’'nin verilerine bakildiginda ise hayat disi sigorta
branslarindaki sigorta polige sayist ve prim miktar1 hayat sigorta veya emeklilik
verilerine kiyasla daha fazla oldugu goriilmektedir
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1. Sigortacilik Sektorii

Sigortaciliga iligkin kurallar Tiirk Ticaret Kanunu’nun 6. Kitabi’nda ve 5684
sayili Sigortacilik Kanunu’nda yer almaktadir. Taraflarin birbirlerine karsi
yiikiimliliiklerinin belirlendigi polige ile sigortacinin prim karsiliginda giivence
verdigi riskler gerceklestigi takdirde tazminat 6deme ylikiimliiliigii dogar (Karaman,
2014, s. 11). Bu nedenden dolay1 sigortacilik sisteminin temelinde giiven esas1 yer
almaktadir (Duygulu, 2012 s. 2).

Prim; sigorta ettirenin sigortactya 6demekle yiikiimlii oldugu parasal karsilik
olarak tanimlanabilmektedir. Prim, sigorta matematigine gore hesaplanir ve ddenecek
tazminatla dogrudan iligkilidir. Sigortacinin tazminat yiikiimliiliiglinii baslatan unsur,
primin ddenmis olmasidir. Bu da primi sigortacilik isleyisinde énemli unsurlardan
birisi haline getirir (Eledelekoglu, 2012, s. 204). Sigorta priminin hesaplanabilmesi
icin riskin istatistiksel olarak 6l¢iilebilir olmasi gerekir. Ortak riske maruz kalan ¢ok
sayida kisi olmalidir (Bastiirk, Cakmak ve Demirtag, 2017 s. 33).

Sigortacilik sektoriiniin tarihsel gelisgimine bakildiginda Osmanli doneminde
cok biiyiik ilerleme kaydedilmemis oldugu goriilmektedir (Yanik, 2016, s. 6-8). Bu
durumun temel nedenleri olarak ¢okiis doneminde olan ve savaglarla yipranan iilkede
halkin alim giiciiniin diisiik olmas1 ve sigortanin temel ihtiya¢ olmamasi sebebiyle
talep edilmemesi gosterilebilir. Ayrica halkin sigorta konusunda bilingli olmamasi ve
dini motifler, toplumun yapisinda yardimlagmanin olmasi sigortanin ihtiyag olarak
goriilmemesine etkili olan diger unsurladir. Cumhuriyet’in ilanindan sonra her alanda
oldugu gibi finans sektdriinde de millilesmeye gidilmis ve daha dnce yasanmis olan
engellerin Oniine gecilmeye calisilmistir. Bu sebeple ¢esitli yasalar hazirlanmigtir
(Akbay, 2014, s. 76-77).

Sigorta sisteminin gelismesi ve insanlarin farkli ihtiyaglarmin ortaya ¢ikmasiyla
birlikte yeni sigorta branglari dogmustur. Sigorta konusuna gore siniflandirildiginda
hayat ve hayat dis1 olarak ayrilmaktadir. Hayat sigortalar1 insan hayati, bedeni
biitiinliigii ve saghigini ilgilendiren sigortalardir. Hayat dis1 sigortalar, insan hayati ve
sagligini ilgilendiren sigortalarin disinda kalan tiim sigorta branglarini kapsamaktadir.

Insanlar gelecekte gerceklesebilecek tehlikelere karsi dnlem alma egilimindedirler
ve dogalari geregi uzun yillar yasayip yaslanacaklari giin ig¢in Onlem alirlar.
Yaslandiklarinda eskisi gibi ¢alisgamayacaklari i¢in hayatlarina ayni sekilde devam
edemezler. Bu sebeple heniliz gen¢ ve galisabilecek durumda iken yaslanacaklari
giinler i¢in 6nlem almaya baglarlar. Emeklilik yaslanma riskine karsit 6nlem almak
icin olugturulmus bir sistemdir (Giizel, Okur, & Caniklioglu, 2012, s. 22).

Tablo 1°de goriildiigii gibi Tiirkiye nin prim tretimi her yil artmistir. Hayat dis
prim {iretimi ise hayat sigorta branslarina gore oransal olarak 2011 yilindan 2015’e
kadar oransal olarak artig gostermistir.
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Tablo 1
Tiirkiye Prim Uretimi (Milyar TL) (2011-2015)

2011 2012 2013 2014 2015
Hayat Dis1 14,5 17,1 20,8 22,7 27,3
Branglar
Hayat Branglar 2,7 2,7 34 3,3 3,8
Hayat Dis1/ 5,37 6,33 6,12 6,88 7,18
Hayat
Tirkiye Prim 17,2 19,8 24,2 26 31,1
Uretimi

Kaynak: T.C. Hazine Miistesarlig1, Sigortacilik ve BES Faaliyet Raporu 2015

Global nitelikteki sigortacilik sektorii Tiirkiye gibi piyasa oynakliginin fazla oldugu
iilkelerde olduk¢a 6nemli bir paya sahip olmakla birlikte ayn1 zamanda bir tasarruf
aract olarak da kullanilabilmektedir. Bu sayede sigorta primleri degerlendirilerek
yatirimlara kaynak olusturacak fon arzin1 da meydana getirebilmektedir. Sigortacilik
sistemi ile sosyo-ekonomik krizlerin etkisi azaltilabilmekte, bireylerin basina
gelebilecek sosyal ve ekonomik kayiplar tazminatlarla giderilebilmektedir. Yatirima
yonlendirilen fonlar sayesinde milli gelir artisi iizerinde pozitifetki saglayabilmektedir.

;22}22 Sigorta Teminatinin GSYH've orami (2011-2015) (Milyar TL)

2011 2012 2013 2014 2015
Verilen Toplam Teminat 39.163,10 49.714,00 62.820,10 76.526,80 86.059,90
Hayat D11 Branslar 38.822,40 49.326,20 62.334,30 75.961,90 85.389,10
Hayat Brangslari 340,60 387,80 485,70 564,90 670,80
GSYH (Cari Fiyatlarla) 1.297,70 1.416,80 1.567,30 1.748,20 1.953,60
Toplam Teminat/GSYH 30,18 35,09 40,08 43,78 44,05

Kaynak: T.C. Hazine Miistesarligi, Sigortacilik ve BES Faaliyet Raporu 2015

Tablo 2’de toplam sigorta teminatinin Gayri Safi Yurti¢i Hasilaya oraninin 6nemli
biiyiikliikte oldugu goriilmektedir. Yillar itibari ile bu oranin artigina ragmen halen
diinya ortalamalarina gore sektoriin biiytiime potansiyelinin yiiksek oldugu sdylenebilir.

2. Literatiir Taramasi

Esra Horasan (2013) iilkemizde 2010 yilinda faaliyet gdstermis olan sigorta
sirketlerini analiz etmistir. Analizde o donem faaliyet gosteren 34 sigorta sirketinden
32’sini incelemistir. Yontem olarak ¢ikt1 odakli veri zarflama analizini kullanmuistir.
Caligmasinin amaci Tiirkiye’deki sigorta sirketlerinin mali biinyelerinin etkinligini
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incelemektir. Calismasinda 5 girdi ve 2 ¢ikt1 kullanmistir ve ¢aligmanin sonucunda
Tiirk sigorta sirketlerinin etkinliklerini arttirmalar1 gerektigi sonucuna ulagmustir.
Analizde kullandig girdiler; likit aktifler, ¢alisan sayisi, acente sayisi, sabit varliklar,
Ozsermayedir. Ciktilar ise; tiretilen prim miktar1 ve teknik sonuclardir. Sonucunda
ortalama etkinlik Charnes, Cooper, Rhodes Veri Zarflama Analizi Modeline
(CCR) gore etkinligin % 87,1, Banker, Charnes, Cooper Veri Zarflama Analizi
Modeline (BCC) gore ise ortalama odlgek etkinligin % 89,2 oldugu bulgularina
ulagilmistir. Kalan %10,8’lik oranin yani etkin olmayan kismin etkin olmama sebebi
agiklanmigtir. Sirketlerin uygun Olgekte faaliyette bulunmamasi ve teknik olarak
etkin olunamamasina sebep olan yonetimsel eksiklerden kaynaklanmaktadir. Analiz
kapsaminda yer alan sirketlerin bircogunun prim, teknik kar, mali kar ve finansal
piyasa araglarina yatirim dengesini kuramadigi bulgularini ortaya koymustur.

Ufuk Yildiz (2012) calismasinda Tirkiye’de saglik sigortaciligi sektdriinde
faaliyet gosteren 27 sigorta sirketini ¢iktiya dayali veri zarflama analizi yontemiyle
incelemistir. Caligmasinda 6 girdi 3 ¢ikt1 kullanmistir. Girdiler; personel sayisi, acente
sayisi, Ozsermaye, donen varliklar, duran varliklar, aktif toplamdir. Ciktilar; prim
iretimleri, teknik kar, mali kardir. CCR (Charnes, Cooper, Rhodes Veri Zarflama
Analizi Modeli) modeline gore 8, BCC (Banker, Charnes, Cooper Veri Zarflama Analizi
Modeli) modeline gore 13 sigorta sirketinin etkin oldugu bulgusuna ulasmistir. Ancak
belirtilmelidir ki BCC (Banker, Charnes, Cooper Veri Zarflama Analizi Modeli) modeli
ile yerel, CCR (Charnes, Cooper, Rhodes Veri Zarflama Analizi Modeli) modeliyle
genel teknik verimlilik sonuglarma ulasilabilmektedir. Yani bir birimin CCR (Charnes,
Cooper, Rhodes Veri Zarflama Analizi Modeli) ile verimli BCC (Banker, Charnes,
Cooper Veri Zarflama Analizi Modeli) ile verimsiz oldugu sonucuna ulasilmis ise o
birimin genel olarak etkin ancak yerel olarak etkin olmadig1 sonucuna ulasiimaktadr.

Ali Kose (2010) 2004 ve 2008 yillar1 arasinda faaliyet gdsteren hayat/emeklilik
sirketini incelemistir. 2004, 2005 ve 2006 yillarinda 19, 2007 ve 2008 yillarinda
faaliyet gosteren 18 sirketi analize dahil etmistir. Birlesme gosteren sirketleri analize
dahil ettigi i¢in karar verme birimleri sayist bir azalmistir. Calismasinda ii¢ girdi iki
¢ikt1 olmak tizere toplam bes degiskeni CCR VZA modelini kullanarak incelemistir.
Calismanin sonucunda ii¢ sirketin siirekli oldugu diger sirketlerin ise donemsel
degisiklikler gosterdigi siirekli etkin olmadigi sonucunu ortaya koymustur.

Mitra Salimi Altan (2010) 2005-2007 arasinda iilkemizde faaliyet gdsteren 25
sigorta sirketinin etkinligini analiz etmis ve sonucunda sigorta sirketlerinin biiyiik
kisminin etkin olmadigini gézlemlemistir. Calismasinda 6 girdi 2 ¢ikti kullanmastir.
Girdiler; nakit ve nakit benzeri varliklar, maddi varliklar, finansal varliklar ile riski
sigortaya ait finansal yatirimlar, esas faaliyetlerden borglar, sigortacilik teknik
karsiliklar (net), 6denmis sermayedir. Ciktilar; donem net kar (+) /zarar (-) ve esas
faaliyetlerden alacaklardir.
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Fatma Esin Kiling (2009) tezinde Tiirkiye’de hayat, hayat dis1 ve emeklilikte
faaliyet gosteren 37 sigorta sirketinin 2004, 2005, 2006, 2007 yillarina ait
verilerini ¢iktiya doniik veri zarflama analiziyle incelemistir. Veri kiimesinde
6 girdi 3 ¢ikti kullanmistir. Girdiler; acente sayisi (bankalar harig), personel
sayisi, Ozsermaye, donen varliklar, duran varliklar, aktif toplamdir. Ciktilar;
prim tretimleri, teknik kar, mali kardir. Sirketlerin s6z konusu yillara ait etkinlik
seyirlerini gozler Oniine sermistir. Zaten etkin olan ve etkin olmayip etkinligi
arttirtlmasi gereken sirketleri belirlemistir.

Sinem Ozbek (2007) T.C. Hazine Miistesarhigi’min 2004 yili raporundaki verileri
kullanarak sigorta sirketlerinin etkinligini analiz etmistir. Calismasinda girdiye yonelik
sabit 6lgekli varsayim altinda BCC (Banker, Charnes, Cooper Veri Zarflama Analizi
Modeli) ve CCR (Charnes, Cooper, Rhodes Veri Zarflama Analizi Modeli) modellerini
kurmustur. Analiz ettigi donemde iilkemizde bulunan 32 hayat dis1 sigorta sirketinden
26 tanesini kullanmigtir. Ayn1 déonemde tilkemizde faaliyet gosteren toplam 23 hayat ve
emeklilik sirketinden 18 tanesini analizine dahil etmistir. Bu 18 sirketin 9 tanesi sadece
hayat, kalan 9 tanesi ise hem hayat hem de emeklilik alaninda faaliyet gosteren sirketlerdir.
Calismasinda 4 girdi ve 3 ¢ikt1 kullanmustir. Kullandig1 girdiler; personel sayisi, acente
sayisl, sabit varliklar, 6zsermayedir. Ciktilar ise; alinan primler, teknik karlilik, mali
karliliktir. Elde ettigi bulgulara gore hayat ve hayat/emeklilik alaninda girdi odakli CCR
(Charnes, Cooper, Rhodes Veri Zarflama Analizi Modeli) ile 14 sigorta sirketi etkin, 4
tanesi etkinsizdir. Girdi odakli BCC (Banker, Charnes, Cooper Veri Zarflama Analizi
Modeli) yaklagimi ile 11 etkin 7 sigorta sirketi ise etkin degildir. Hayat dis1 sigorta
sirketlerinde girdi odakli CCR (Charnes, Cooper, Rhodes Veri Zarflama Analizi Modeli)
modeline gore 15 tanesi etkin, 11 tanesi etkinsiz oldugu sonucuna ulasmustir. Girdi odakli
BCC (Banker, Charnes, Cooper Veri Zarflama Analizi Modeli) ile 14 sigorta sirketi etkin,
12 sigorta sirketinin ise etkinsiz oldugu sonucuna ulagmustir.

Hale Kirer (2007) gelismekte olan dinamik bir sektdr oldugu icin iilkemizdeki
sigorta sirketlerinin etkinligini incelemistir. Calismasinda 2006 yilinda faaliyet
gosteren 24 sigorta sirketinin etkinligini incelemistir. Analizde girdi odakl
Olgege Gore Degisken Getiri (VRS) Veri Zarflama Analizi, CRS (Olgege Gore
Sabit Getiri) ve Olcek Etkinlikleri yéntemlerini kullanmustir. Veri kiimesini 3
girdi ve 2 c¢iktt lizerinden incelemistir. Girdiler; alinan primler, yatirim gelirleri,
Ozsermayedir. Ciktilar; genel giderler ve toplam sigortacilik teknik karsiliklaridir.
Caligmasimin sonucunda ise dlgege gore sabit getiri varsayimi altinda 5, degisken
getiri yaklagiminda 14 girket etkin bulmustur. Ayrica sektordeki pay1 yiliksek olan 8
tane sigorta sirketinin birisi hari¢ (Giines Sigorta A.S.) azalan getiriyle calistiklari
sonucuna ulagmistir. Sektérde 2006°da gergeklesen satin almalarla birlikte %60°1
yabanci sermayeye ait olan sektorde yabanci sermayeli sirketlerin yerli sermayelilere
kiyasla daha etkin oldugunu bulmustur. Sektorde etkili olan bankalarin sigorta sirketi
etkinliginde dogrudan bir etkisinin bulunmadig1 sonucuna ulagmistir.
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Turgutlu E., Kok R. ve Kasman A. (2007) adli caligmalarinda 1990-2004 yillar
arasinda faaliyet gbstermis hayat dis1 sigorta sirketlerini incelemislerdir. Calismalarinda
VZA ve Sans-Kisitli Veri Zarflama Analizi (CCDEA) yontemlerini kullanmiglardir.
Ciktilar; 6denen tazminatt+teknik karsiliklardir. Girdiler; emek, yardimci girdiler
(fiziksel sermaye dahil), finansal sermayedir. Analizin sonucunda yillar iginde
yasanan krizler (1994 ve 1998), Marmara Depremi (1999), sektor diizenlemeleri gibi
sebeplerinde etkisiyle belirgin bir etkinsizlik oldugunu gostermiglerdir.

Diboky ve Ubl (2007) 2002-2005 arasinda Almanya’da faaliyet gosteren
356 tane sigorta sirketini (20 miitiiel sirket!, 263 anonim sirket, 20 kamu sirketi)
analiz etmislerdir. Cikt1; net gelirdir. Girdi; emek, isletme sermayesi, finansal borg
ve Ozkaynaktir. Analiz igin Ui¢ farkli hipotez kurulmustur. Kurulan hipotezlerin
incelenmesi sonucunda Almanya’daki sigorta sirketleri etkinsiz bulunmustur.

Evrim Turgutlu (2006) veri zarflama analizi, Sans-Kisith Veri Zarflama Analizi
(CCDEA), Stokastik Sinir Yaklasimi (SFA) yontemlerini kullanmigtir. Kullanilan
¢ikti; Odenen tazminat + rezervlere yapilan eklemelerdir (teknik karsiliklar).
Kullanilan girdiler; emek, yardimci girdi (fiziksel sermaye dahil), finansal sermayedir.
Calismanin sonucunda Tiirk sigorta sektoriine etkinligini artirabilmesi i¢in O6nerilerde
bulunmustur. Sektor etkinligini VZA ve CCDEA ile daha yiiksek bulmustur.

Demir ve Gengtlirk (2006) adli ¢aligmalarinda 2000-2006 donemleri arasinda
faaliyet gosteren bankalarin etkinligini incelemis ve 2001 kriz donemi hari¢
Tirkiye’deki bankalarm etkinliklerini arttirdigi bulgusunu ortaya koymustur.
Ayrica bankacilik sektoriinde de sigortacilik sektoriinde oldugu gibi etkinlik analizi
yapilirken sik sik veri zarflama analizi yontemine basvurulmaktadir.

Kao ve Hwang (2006) calismalarinda Tayvan’daki 24 hayat dis1 sigorta sirketinin
2001 ve 2002 yillarina ait verilerinin ortalamasini veri zarflama analizi ile incelemistir.

Cooper, Seiford ve Zhu’nun (2000) iki asamal1 bir teknigini kullanmiglardir. Bu
teknikte girdi ¢ikt1 degerlerinin yani sira farkli degerlere de yer vermislerdir. Bu farkli
degerlere ara degerler dersek, analizde girdi, ara deger ve ¢iktilar kullanilmaktadir.
Girdiler; tiretim maliyeti, sigorta maliyetidir. Ara degerler; direkt yazilan primler,
reaslirans primleridir. Ciktilar; teknik kar, yatirnm karidir. Rasyonel ve bagimsiz
olmak {izere iki model olusturduklar1 ¢aligmanin sonucunda 24 sigorta sirketinin
higbirinin her iki asamada da verimli ¢alismadigini gozlemlemislerdir.

Hwang ve Kao (2006) Tayvan’daki 24 hayat dis1 sigorta sirketinin etkinligini
incelemislerdir. Analizlerinde kullandiklart model Seiford ve Zhu’nun (1999) kullandiklart
modeldir. Yapilan analizlere bakildiginda Tiirkiye gibi gelismekte olan iilkelerde
sigortacilik sektoriinde etkinlik 6l¢limii yapmak i¢in veri zarflama analizi kullanmislardir.

1 Aym riske maruz kalan polige sahiplerinin yardimlasma esasina dayanarak karsilikl1 sigortacilik yapmak i¢in kullandig
sirket yapilaridir. Islami sigortacilik yapmak islemleri igin tercih edilir.

233



Ekoist: Journal of Econometrics and Statistics

Tone ve Sahoo (2005) 1956°da Hiiklimet tarafindan kurulmus olan Hindistan Hayat
Sigortalart Kurumu’nun (Life Insurance Corporation of India) 19 yillik siirecteki
etkinligini VZA ile &l¢miistiir. Iki asamal1 olarak yaptiklar1 analizde inceledikleri
girdiler; ig hizmeti, emek, bor¢ sermaye, esitsizlik sermayesidir. Ara degerler; liretim
maliyeti, sigorta maliyeti, sigortalilara borglar, rezervlerdir. Cikt1 ise tazminattir.
Analizin sonucunda kurumun etkinliginin 1994-1995 yillarina kadar olan siirecte
artt181 ancak yeni teknolojik altyapinin hayata ge¢irildigi donemden itibaren etkinlik
degerlerinin diismeye basladigini1 gdzlemlemistir.

Jeng ve Lai (2005) 1985-1994 yillar1 arasindaki hayat dis1 sigorta sirketlerinin
etkinligini  incelemislerdir. ~ Calismasinda  Japonya’daki  sigorta  sirketleri
siniflandirmalarindan  birisi olan Keiretsu’yu da kullanmiglardir. Japonya’daki
Ozellestirilmis Bagimli ve Ozellestirilmemis Bagimh hayat dis1 sigorta endiistrisine
Keiretsu denmektedir. Bu ¢alismada da Keiretsu adli Japonya’daki Ozellestirilmis
Bagimli ve Ozellestirilmemis Bagimli hayat dis1 sigorta endiistrilerinde faaliyet
gosteren sirketler veri zarflama analizi yontemiyle incelenmistir. Girdiler; emek, isletme
servisi, sermayedir. Girdi maliyeti; emek maliyeti, isletme servisi maliyeti, sermaye
maliyetidir. Ciktilar; kisa donem polige sayisi, uzun dénem polige sayisi, korumali
police sayisi, toplam yatirim varliklaridir. Yapilan farkli analizlerle Japonya’daki ii¢
farkli sigorta siniflandirmasinin etkinlikleri kendi aralarinda karsilagtirilmistir.

Bagkaya Z. ve Akar C. (2005) veri zarflama analizi ile 12 sigorta sirketini analiz
etmistir. Bu 12 sirket 2003 yilinda iilkemizdeki sigorta pazarinin %80’ini liretim
acgisindan elinde tutan 12 sigorta sirket oldugu i¢in se¢ilmistir. Girdi olarak sigorta
sirketlerinin acente sayisi, banka subesi sayisi, calisan sayist kullanilmistir. Cikt
olarak police adedi ve prim miktar1 verilerini incelemistir. Calismanin sonucunda 6
sigorta girketini etkin digerlerini etkinsiz oldugu bulgusu elde edilmistir.

Sezen B., ince H. ve Aren S. (2005) 1998-2003 yillar1 arasinda iilkemizde faaliyet
gostermis olan hayat dis1 sigorta sirketlerini incelemistir. Calismada kullanilmis olan
girdiler; toplam giderler, 6zkaynaklar ve borg¢lar toplamidir. Ciktilar ise teknik karsiliklarin
toplam degeri ve 6denen tazminatlar toplamidir. Sonucunda en yiiksek ortalama etkinlik
diizeylerinin 1998-1999-2003 yillarinda biiyiik 6l¢ekli sirketlere ait oldugunu 2000-2001-
2002 yillarinda ise orta 6lgekli sigorta sirketlerine ait oldugu bulgularma ulagilmastir.

Kiligkaplan ve Bastlirk (2004) 2002 yilinda Tiirkiye’de hayat dis1 alanda faaliyet gosteren
30 sigorta sirketini ¢ikt1 odakli veri zarflama analizi yontemiyle incelemistir. Caligmalarmda
bes girdi ve ii¢ ¢ikt1 kullanmuslardir. Girdiler; personel saysi, likit aktif, varliklar, teknik
karsiliklar, 6zsermayedir. Ciktilar; alinan primler, teknik kar, mali gelirlerdir. Sonug olarak
ti¢ cikt1 diizeyinde de aym anda etkin olan tek bir sigorta sirketi oldugunu gézlemlemislerdir.

Hakk: Cift¢i (2004) Tiirk sigorta sektdriinde 1998-2000 yillar1 arasinda faaliyet
gosteren sirketlerin verilerinin ortalamalarini hem girdi odakli hem de ¢ikt1 odakli
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veri zarflama analizi yontemiyle incelemislerdir. Analizinde kullandig: girdiler; acente
sayisi, personel sayisi, sabit varliklar ve 6zkaynaktir. Ciktilar; prim iiretim miktar
ve teknik faktor degiskenleridir. Caligmasiin sonucunda hayat dig1 bransta faaliyet
gosteren 41 sigorta sirketinden 11 tanesinin etkin oldugu bulgusunu ortaya koymustur.

Greene ve Segal (2004) calismalarinda anonim ve miitiiel sirket ayrimi yaparak 1995-
1998 yillarina ait verileri incelemislerdir. Verilerini Sigorta Komisyoncular1 Ulusal
Dernegi (The National Association of Insurance Commissioners) yillik raporlarindan
elde etmislerdir. Caligmalarinda dort ¢ikt ve ti¢ girdi kullanmiglardir. Ciktilar; yatirim,
hayat sigortalari, aniiite, kaza ve sagliktir. Uzun Dénem Sigorta Sirketleri Etkinlik
ve Boyut: Uluslararasi Karsilastirma” ¢alismalarinda Standart&Poors un 1996-1999
yillarma ait verilerini kullanmislardir. Caligmalarindaki uzun doénem sigortalarina
ornek olarak hayat, saglik ve emekliligi 6rnek verebiliriz. Caligmalarinda 15 {ilkeye ait
4 girdi ve 3 ¢iktinin ortalama degerlerini kullanmislardir. Girdiler; iiretim masraflari,
toplam sermaye, teknik rezervler, toplam borglardir. Ciktilar; genel olarak kazanilmis
primler, uzun vadeli sigortalardan kazanilmis primler, yatirim masraflaridir. Analiz
ii¢ farkli sekilde yapilmistir. Bu analiz sekilleri; teknik, dlgek ve karigik analizlerdir.
Karisik analizde teknik analiz ve 6l¢ek analizi birlikte kullanilir. Calismanin sonucunda
sagirtict bulgular elde edilmistir. Ornegin; teknik verimliligi yiiksek ¢ikan bazi
iilkelerin (Ingiltere, Isvec, Ispanya, Danimarka) karisik verimlilikleri diisiik ¢ikmustir.

Sigortacilik sektoriinde yer alan firmalarin etkinliginin incelendigi calismalara
literatiirde siklikla rastlamak mimkiindiir. Bu caligmalarda genel olarak Veri
Zarflama Analizi vb yontemler kullanilarak degerlendirmeler yapilmigtir. Tablo 3.
te sigortacilik sektorli 6zelinde Veri Zarflama Analizi kullanilarak yapilan baslica
caligmalara ait bilgiler kisaca 6zetlenmistir

3.Veri Zarflama Analizi

Etkinlik, var olan girdi miktar1 ile olabilecek en fazla ¢iktiyr almaktir (Farrell,
1957, s. 11). Veri zarflama analizi (VZA) etkinlik 6l¢iimii i¢in goreli analiz kullanilir.
Etkinligi analiz edilen birimlere karar verme birimleri (KVB) denir. Sadece analize
dahil edilmis olan KVB arasinda bir degerleme yapar. Yani etkin bulunmus olan
bir KVB, farkli KVB’ler ile yapilan bir analizde etkin sonu¢ vermeyebilir. VZA
yontemi Farrell’in bir ¢ikt1 i¢in yapmis oldugu modelin ¢ok sayida girdi ve ¢ikt1 i¢in
uygulanabilen halidir (Karacabey, 2001, s. 4).

Bir etkinlik analizi modeli olarak VZA’nin anlagilmasi ve yorumlamasi nispeten
basittir. Uygulamasinda birden ¢ok girdi ve ¢ikti i¢in ¢ok sayida KVB’nin analiz
edilmesini saglamaktadir. Bu yonden KVB’lerin ¢ok sayida oldugu sektorlerde VZA
tercih edilen bir yontemdir. Literatiire baktigimizda bankalarin ve sigorta sirketlerinin
etkinlik analizi yapilirken ¢gogunlukla bu yontem tercih edilmistir.
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Tablo 3
Sigortacilik Sektoriinde Etkinlik Analizine Iliskin Literatiir Ozeti
Yazar ve Model Girdiler Ciktilar Bulgular
Yil
Likit Aktif
PN .
Esra Cikti Odakl Calisan Sayisi Prim CCR Model%ne g?re %87,1 etlfln
Horasan VZA Acente Say1s1 Teknik Sonu BCC Modeline goe %89,2 etkin
(2013) Sabit Varlik ¢ bulunmustur
Ozsermaye
Personel Sayisi
Acente Sayis1 . . . .
Ufuk Yildiz  Cikt1 Odakli Ozsermaye Prlm. N CCR Model%ne gore %627,58 etk%n
. Teknik Kar BCC Modeline gore %44,82 etkin
(2012) VZA Donen Varlik C A
Mali Kar bulunmustur.
Duran Varlik
Aktif Toplam
2004, 2005 ve 2006 yillarinda 19,
Uretim Elemant 2007 ve 2008 yillarinda faaliyet
Ali Kose Girdi Odakl (Toplam) o Prim gostf:ren }8. hayat./emekllhk sirketini
(2010) VZA Toplam Girdi Toplam Gelirler analize dahil etmistir. Ortalama
Toplam P stirekli etkinlik %84 bulunurken
Ozsermaye sadece ti¢ sirketin siirekli etkin
oldugu tespit edilmistir.
Nakit ve Nakit
Benzeri Varliklar
Maddi Varliklar
flnagsa@ Vgrhklar Dénem Net Kar  2005-2007 arast ti¢ y1llik olarak
. ile Riski Sigortaya R .
Mitra Ait Finansal (+)/ 25 hayat dis1 sirketi analiz
Salimi Cikt1 Odakli Vatirimlar Zarar (-) etmistir. Siiper etkinlik yontemini
Altan VZA Esas Esas kullanmistir. 2005°te 16, 2006°da 14,
(2010) . Faaliyetlerden =~ 2007’de 15 tanesinin etkinsiz oldugu
Faaliyetlerden
Alacaklar sonucunu ortaya koymustur.
Borglar
Sigortacilik Teknik
Karsiliklar
Odenmis Sermaye
Acente Sayis1
(Bankalar Harig) 21 adet hayat dis1 ve 16 adet hayat ve
Fatma Esin Cikti Odakh Personel Sayisi Prim Uretimleri emeklilik sirketini incelemistir. 2005
Kiling VZA a Ozsermaye Teknik Kar 17 HD ve 12 H/E, 2006°da 20 HD
(2009) Dénen Varliklar Mali Kar ve 10 H/E, 2007°de 18 HD ve 8 H/E
Duran Varliklar sirketini etkin bulmustur.
Aktif Toplam
Sinem o Personel Sayist Alman Primler 2904 yll{nda faqllyet gqsterm}s olan
Ozbek ( Girdi Odakli Acente Say1si Teknik Kar sigorta sirketlerini analiz etmis. CCR
VZA Sabit Varliklar . Modeline gore 15, BCC Modeline
2007) - Mali Kar . e
Ozsermaye gore 14’1 etkin bulunmustur.
2006 yilinda faaliyet gdsteren
Hale Kirer  Girdi Odakls Alman Prquler . Gene.l Girdiler '24 51g0r.ta slrlfetln%n etkinligini
(2007) VZA Yatirim Gelirleri Teknik incelemis ve 6zellikle yabanci
Ozsermaye Karrsiliklar sermayeli sirketler olmak {izere
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Turgutlu,
Kok ve
Kasman
(2007)

Evrim
Turgutlu
(2006)

Diboky ve
Ubl (2007)

Cooper,
Seiford ve
Zhu (2000)

Tone ve
Sahoo
(2006)

Jeng ve Lai
(2005)

Bagkaya ve

Akar (2005)

Sezen, ince
ve Aren
(2005)

Kiligkaplan
ve Bagtiirk
(2004)

Sans-Kisith
VZA (CCDEA)
ve VZA

Odenen Tazminat
Teknik Karsiliklar

Sans-Kisitl
VZA (CCDEA) Odenen Tazminat

Stokastik Sinir -
Yaklagini Teknik Karsiliklar

(SFA)

Emek

Isletme Sermayesi
Finansal Borg
Ozkaynak

VZA

Uretim Maliyeti

VZA Sigorta Maliyeti

Uretim Maliyeti

VZA Sigorta Maliyeti

Emek
Isletme Servisi
Sermaye

VZA

Acente Sayis1
Banka Subesi
Sayist

Calisan Sayisi

VZA

Toplam Girdi
Ozkaynak
Toplam Borg

VZA

Personel Sayis1
Likit Aktif
Varliklar

Teknik Karsiliklar
Ozsermaye

Cikt1 Odakli
VZA

Emek
Yardimcei Girdi
Finansal
Sermaye

Emek
Yardimer Girdi
Finansal
Sermaye

Net Gelir

Teknik Kar
Yatirim Kari

Tazminat

Kisa Dénem
Polige Sayisi
Uzun Dénem
Polige Sayisi
Korumali Polige
Sayisi

Toplam Yatirim
Varliklari

Police Adedi
Prim Miktari

Teknik
Karsiliklar
Tazminat

Alman Primler
Teknik Kar
Mali Gelirler
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1990-2004 arasindaki hayat sigorta
sirketlerinin ortalama etkinliklerini
incelemislerdir. Ayni verilerle
6l¢imde CCDEA yonteminin
VZA’ya kiyasla daha yiiksek
sonuglar verdigini ortaya koymustur.

iki farkli uygulama ile analiz
etmistir. VZA ile yapilan analizin
sonucunda daha yiiksek etkinlik
degerleri elde edilmistir.

2002-2005 arasinda Almanya’da
faaliyet gosteren 356 tane sigorta
sirketini (20 miitiiel, 263 anonim
sirket, 20 kamu sirketi) analiz
etmislerdir. Anonim sirketlerin
miitiiellere kiyasla kiigiik olmasina
ragmen daha etkin oldugu sonucuna
varmistir.

24 adet sigorta sirketini incelemistir.
Ancak her iki asamada da etkin
bulunan sigorta sirketi olmamustir.

Hindistan Hayat Sigortalar:
Kurumu’nun 19 yillik etkinligini
incelemislerdir. (1982-1983’ten
2000-2001°e) 1994-1995 déneminde
diistis trendi gortilmiistiir.

Japonya’daki 1985-1994

yillar1 arasindaki sigorta sirketi
smiflandirmalar icindeki
sirketlerinin etkinligini karsilagtirmis.
Bagimsiz ve Keiretsu (Keiretsu
sirketler, Japon sigorta sirketi
siniflandirmalarindan birisidir.) ve
bagimsiz sirketleri siniflandirarak
incelemistir. Bagimsiz ve Keiretsu
etkinlik diizeyleri benzer diizeyde
gergeklesmistir.

2003te Tiirkiye sigorta pazarinin
%80’ini elinde bulunduran 12
sirketi analiz etmistir. 6’sin1 etkin
bulmustur.

28 Hayat dis1 sigorta sirketini
incelemis ve 1998°de 7, 1999°da 4,
2000°de 7,2001°de 5, 2002°de 8,
2003’te 11 tanesinin etkin oldugu
sonucuna ulagmistir.

2002’de Tiirkiye’de faaliyet gosteren
30 hayat dis1 sirketleri incelemistir.
Tiim ¢iktilar i¢in 8 girket etkin
bulunmustur.
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Acente Sayist 1998-2000 arasinda faaliyet

Hakki Ciftei Girdi Odakh Personel Sayist Prlm' . gostermis olan 41 hayat dis1 sigorta
VZA ve Cikt1 . Teknik Faktor L . . -
(2004) Sabit Varliklar - . sirketinin 11 tanesinin etkin oldugu
Odakli VZA = Degiskenleri
Ozkaynak sonucuna ulagmisgtir.
Kazanilmig
Primler 1995-1998 yilar1 arasinda 15
Teknik Etkinlik Uretim Masraflari  Uzun Vadeli iilkedeki hayat sigorta sirketi
Greene - s . e . -
Olgek Etkinlik  Toplam Sermaye  Sigortalardan verilerini anonim ve miitiiel ayrimi
ve Segal . . . .
(2004) Karigik Teknik Rezervler  Kazanilmig yaparak incelenmislerdir.
Etkinlik Toplam Borglar Primler Sektoriin %20’sinin etkinsiz oldugu
Yatirim sonucuna varmigtir.
Masraflari

VZA parametrik olmayan bir yontemdir. VZA birgok KVB’nin ayni anda
etkinliginin 6l¢lilmesine imkan saglamaktadir. Bu sebeple homojen karar birimleri
icin etkinlik analizi yapilirken tercih edilen bir yontemdir.

3.1. Girdilerin ve Ciktilarin Belirlenmesi

VZA’da girdi-cikti degiskenlerinin segilmesi 6nem teskil eden bir asamadir. Ciinkii
farkli girdi-giktilarla yapilan analizin sonucunda farkl etkinlik degerleri elde edilebilir. Bu
sebeple sektorleilgili en genis kapsamli sonuglarin elde edilmesini saglayacak degiskenlerin
se¢ilmesine 6zen gosterilmelidir. Birbiriyle iliskili olmayan girdi-¢iktilarm belirlenerek
analiz edilmesi halinde etkinlik skorlar1 hatali ¢ikabilir. Hatta analizin sonucunda sektor
icinde etkin olmasi gereken bir sirketin, etkinsiz oldugu sonucu elde edilebilir.

Bu analizde girdi ve ¢iktilar belirlenirken literatiir goz 6niinde bulundurulmustur.
Tablo 4’te gorildigi lizere sigorta sektoriiniin temel gelir kaynagi olan prim ve
kar/zarar dengesi ¢ikt1 olarak belirlenmistir. Uretimde kullanilan elemanlarin sirket
bilinyesinde ¢aliganlari, bilangodan elde edilmis olan toplam varlik ve 6zkaynak ile
sigorta sirketinin en biiyiik gider kalemi olan tazminat girdi olarak belirlenmistir.

Calisgmanin giivenilirligi a¢isindan VZA’da yer alan tim KVB i¢in girdi-¢ikti
degerlerinin ulasilabilir olmas1 gerekmektedir. Analizde kullanilan veriler T.C.
Bagbakanlik Hazine Miistesarligi’nin yayinladigi “Sigortacilik ve Bireysel Emeklilik
Raporlarindan” elde edilmistir.

3.2. VZA Modelinin Belirlenmesi
Veri Zarflama Analizinin, CCR model, BCC model ve Toplamsal modeli olmak
iizere ti¢ farkl tiirti vardir.

CCR Modeli, Charnes, Chooper ve Rhodes gelistirmistir. Olgege gore sabit
getiri (OSG) varsayimina dayanan ve dogrusal bir VZA modelidir (A.Charnes,
W.W.Cooper, & E.Rhodes, 1978, s. 430). CCR Modelinin girdi odakli ve ¢ikt1 odaklt
olmak fizere tiirleri vardir (Depren, 2008, s. 30). BCC Modeli ise Banker, Charnes
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ve Cooper’1n gelistirdikleri model Olgege Gére Degisken Getiri Varsayimima (ODG)
dayanir. BCC Modeli de girdi odakli BCC ve ¢ikti odakli BCC olarak ikiye ayrilir.
Toplamsal Model ise yonelimsiz modeldir (Yiicel, 2017, s. 20). Girdi veya ¢ikt1 odakl
olarak yapilmaz. Model ¢iktt miktarini arttirmaya yonelik ¢alisirken ayn1 zamanda
girdi miktarini azaltmaya yonelik sonuglar verir. T. Coelli tarafindan gelistirilmigtir
(Ishizaka & Nemer, 2013, s. 252).

Literatiire bakildiginda OSG varsayim altinda CCR VZA Modelinin kullanildig1
goriilmektedir. Bu ¢alismada OSG varsayimi kullanilmasma karar verilmistir. OSG
varsayimina dayanan VZA modeli CCR’dir. Ancak CCR modelinin girdiye yonelik
olarak mu ¢iktiya yonelik olarak m1 yapilmasina karar vermek igin toplamsal model
kullanilmigtir. Toplamsal model yonelimsiz oldugu ig¢in, analiz sonuglarma gore
¢ikti odakli CCR veya girdi odakli CCR modellerinden hangisinin kullanilacagina
karar verilmistir. Coelli’nin ¢aligmasina gore gelistirilmis WindDEAP 2 Programi
kullanilmigtir. Analiz girdilerden ziyade ¢iktilar izerinde degisiklik yapilmasina yonelik
sonuglar vermistir. Boylece CCR VZA modelinin ¢ikt1 odakli olarak yapilmasina karar
verilmistir. Yine veriler WindDEAP 2 Programi kullanilarak analiz edilmistir.

4. Uygulama
Belirlenen ¢ikti odakli CCR VZA Modeline gore, 2011-2015 yillar1 arasinda faaliyet
gostermis olan 30 sigorta sirketi analiz edilmis ve Tablo 5°teki sonuglar elde edilmistir.

2011, 2012, 2013, 2014 ve 2015 yillarinin her biri igin ayr1 ayri analiz yapilmistir.
Sonuglar Tablo 4’te biraraya getirilmistir.

Tablo 4

Analiz I¢in Belirlenen Girdi ve Ciktilar

Girdi (I) Uretim Elemani (Adet)  Aktif Toplam (TL) ~ Ozkaynak (TL) Tazminat (TL)
Cikt1 (O) Teknik Denge (TL) Prim (TL)

Tablo 5’te hem yil temelli olarak, etkin bulunmus olan hayat dis1 sigorta sirketlerinin
adedi hem de sirketlerinin etkinlik yiizdeleri gosterilmistir. Tablo 5’e goére 2011-
2015 yillar1 arasinda analize dahil edilmis olan sigorta sirketlerinin cogunlugu goreli
etkinlik sinirmin altinda kalmastir.

Etkinlik degeri 1’e ulagmis olan KVB’lerin kodlar1 Tablo 6’da gosterilmektedir.
Ayrica etkin KVB’lerin, adetleri ve ylizdeleri yillara gore smiflandirilarak
stralanmistir. Ancak Tablo 6°da etkin olarak siralanan KVB’ler her y1l kendi i¢indeki
degerlendirmenin sonucu olarak bulunmustur. Yani etkin sinira ulagsmis olan bir KVB,
farkli sigorta girketlerinin i¢cinde degerlendirmis olsaydi etkin sonug vermeyebilirdi.
Ciinkii VZA bir goreli etkilik analizidir.
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Tablo 5
Ciktr Odakli CCR VZA Modeli Etkinlik Sonuglart (2011-2015)
KVB 2011 2012 2013 2014 2015
Al 1,000 1,000 0,955 0,928 1,000
A2 0,586 0,659 0,611 0,673 0,628
A3 0,564 0,523 0,602 0,555 0,481
A4 0,542 0,622 0,529 0,523 0,500
A5 0,413 0,457 0,519 0,557 0,393
A6 0,629 0,668 0,350 0,621 1,000
A7 0,493 0,627 0,463 0,418 0,409
A8 0,681 1,000 0,643 0,542 0,510
A9 0,773 1,000 1,000 1,000 1,000
A10 0,594 0,767 0,981 0,688 0,770
All 0,650 0,743 0,500 0,558 1,000
Al2 1,000 1,000 0,481 0,622 0,677
Al3 0,501 0,627 0,395 0,422 0,557
Al4 1,000 1,000 0,842 0,735 1,000
AlS 0,566 0,642 0,508 0,490 0,494
Al6 0,568 0,542 0,520 0,665 0,897
Al7 0,416 0,405 0,414 0,424 0,525
Al8 0,589 0,587 0,550 0,581 0,632
Al9 0,627 0,649 0,586 0,563 0,654
A20 0,542 0,642 0,614 0,517 0,492
A21 0,354 1,000 0,338 0,304 0,460
A22 0,348 0,478 0,541 0,556 0,607
A23 0,666 0,732 0,784 0,755 0,643
A24 0,516 0,593 0,571 0,616 0,676
A25 1,000 1,000 1,000 0,838 0,607
A26 0,460 0,518 0,508 0,531 0,578
A27 1,000 1,000 1,000 1,000 1,000
A28 0,784 0,991 0,539 0,669 0,779
A29 1,000 1,000 1,000 1,000 1,000
A30 0,586 0,531 0,642 0,783 0,446
Tablo 5
Etkin Bulunan KVB'lerin Adedi ve Yiizdeleri (2011-2015)

2011 2012 2013 2014 2015
Adet 6 9 4 3 7
Yiizde 20,00 30,00 13,33 10,00 23,33

Tablo 7’de ¢ikt1 odakli CCR Modeline gore analiz edilmis olan KVB’ler
etkinlik dereceleri gosterilerek siralanmigstir. Ayni zamanda Tablo 7°de ortalama
etkinlik diizeyinin iizerinde kalan ve etkin sonuca ulagsmis olan KVB’lerin kodlar1
koyu yazilarak gosterilmistir.
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Tablo 6
Etkin Bulunan Karar Verme Birimleri (2011-2015)
2011 2012 2013 2014 2015
Al Al A9 A9 Al
Al2 Al2 A25 A27 A6
Al4 A8 A27 A29 A9
A25 A9 A29 All
A27 Al4 Al4
A29 A2l A27

A25 A29

A27

A29
Tablo 7
Cikti Odaklt CCR Modeline Gére Etkinlik Siralamast ve Dereceleri (2011-2015)
2011 2012 2013 2014 2015
KVB Etkinlik. KVB Etkinlik' KVB Etkinlik' KVB Etkinlik. KVB Etkinlik'

Derecesi Derecesi Derecesi Derecesi Derecesi

Al 1,00 Al 1,00 A9 1,00 A9 1,00 Al 1,00
Al2 1,00 A8 1,00 A25 1,00 A27 1,00 A6 1,00
Al4 1,00 A9 1,00 A27 1,00 A29 1,00 A9 1,00
A25 1,00 Al12 1,00 A29 1,00 Al 0,93 All 1,00
A27 1,00 Al4 1,00 A10 0,98 A25 0,84 Al4 1,00
A29 1,00 A21 1,00 Al 0,96 A30 0,78 A27 1,00
A28 0,78 A25 1,00 Al4 0,84 A23 0,76 A29 1,00
A9 0,77 A27 1,00 A23 0,78 Al4 0,74 Al6 0,90
A8 0,68 A29 1,00 A8 0,064 A10 0,69 A28 0,78
A23 0,67 A28 0,99 A30 0,64 A2 0,67 Al0 0,77
All 0,65 Al0 0,77 A20 0,61 A28 0,67 Al2 0,68
A6 0,63 All 0,74 A2 0,61 Al6 0,67 A24 0,68
Al19 0,63 A23 0,73 A3 0,60 Al2 0,62 Al19 0,65
Al0 0,59 A6 0,67 Al19 0,59 A6 0,62 A23 0,64
Al18 0,59 A2 0,66 A24 0,57 A24 0,62 Al8 0,63
A2 0,59 Al19 0,65 Al8 0,55 Al8 0,58 A2 0,63
A30 0,59 AlS 0,64 A22 0,54 Al19 0,56 A22 0,61
Al6 0,57 A20 0,64 A28 0,54 All 0,56 A25 0,61
Al5 0,57 A7 0,63 A4 0,53 A5 0,56 A26 0,58
A3 0,56 Al3 0,63 Al6 0,52 A22 0,56 Al3 0,56
Ad 0,54 A4 0,62 AS 0,52 A3 0,56 Al7 0,53
A20 0,54 A24 0,59 AlS 0,51 A8 0,54 A8 0,51
A24 0,52 Al8 0,59 A26 0,51 A26 0,53 A4 0,50
Al3 0,50 Al6 0,54 All 0,50 A4 0,52 Al5 0,49
A7 0,49 A30 0,53 Al2 0,48 A20 0,52 A20 0,49
A26 0,46 A3 0,52 A7 0,46 Al5 0,49 A3 0,48
Al7 0,42 A26 0,52 Al7 0,41 Al7 0,42 A21 0,46
A5 0,41 A22 0,48 Al3 0,40 Al3 0,42 A30 0,45
A2l 0,35 AS 0,46 A6 0,35 A7 0,42 A7 0,41
A22 0,35 Al7 0,41 A21 0,34 A21 0,30 A5 0,39

241



Ekoist: Journal of Econometrics and Statistics

Her yila ait ortalama etkinlik degeri tablo 8’de gosterilmektedir. Tablo 8’e gore
2011 yili ortalama etkinlik degeri 0,648, 2012 yil1 ortalama etkinlik degeri 0,734,
2013 yili ortalama etkinlik degeri 0,633, 2014 yili ortalama etkinlik degeri 0,638,
2015 yih ortalama etkinlik degeri 0,680°dir. Bu degerlere gore sektdrdeki sirketlere
ait ortalama etkinlik degeri bes y1l boyunca biiyiik oranda degisiklik gostermemistir.
Ancak bununla birlikte bes yillik siirenin sonucunda sektdrdeki hayat disi sigorta
sirketlerinin ortalama etkinlik degerlerinde artis gerceklesmistir.

Tablo 8
Cikti Odakli CCR VZA'va Gére Ortalama Etkinlik Degeri (2011-2015)

2011 2012 2013 2014 2015
Ortalama Etkinlik Degeri 0,648 0,734 0,633 0,638 0,680

Tablo 9

Cikti Odakli CCR Modeline Gére Etkinlik Siralamast (2011-2015)

Sira 2011 2012 2013 2014 2015
1 Al Al A9 A9 Al
2 Al2 A8 A25 A27 A6
3 Al4 A9 A27 A29 A9
4 A25 Al2 A29 Al All
5 A27 Al4 A10 A25 Al4
6 A29 A21 Al A30 A27
7 A28 A25 Al4 A23 A29
8 A9 A27 A23 Al4 Al6
9 A8 A29 A8 A10 A28
10 A23 A28 A30 A2 Al0
11 All Al0 A20 A28 Al2
12 A6 All A2 Al6 A24
13 Al19 A23 A3 Al2 A19
14 A10 A6 Al19 A6 A23
15 Al8 A2 A24 A24 Al8
16 A2 Al19 Al8 Al8 A2
17 A30 Al5 A22 Al19 A22
18 Al6 A20 A28 All A25
19 AlS5 A7 A4 A5 A26
20 A3 Al3 Al6 A22 Al3
21 A4 A4 A5 A3 Al7
22 A20 A24 Al5 A8 A8
23 A24 Al8 A26 A26 A4
24 Al3 Al6 All A4 Al5
25 A7 A30 Al2 A20 A20
26 A26 A3 A7 AlS A3
27 Al7 A26 Al7 Al7 A21
28 A5 A22 Al3 Al3 A30
29 A21 AS A6 A7 A7
30 A22 Al17 A21 A21 AS
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Tablo 9°da hayat dis1 sigorta sektoriinde faaliyet gosteren sigorta sirketleri etkinlik
diizeyi yiiksekten diigiige dogru siralanmistir. Tablo 19’da koyu olarak belirtilmis
olan kodlara sahip sirketler ait oldugu yillar igerisinde ortalama etkinlik degerinin
tizerine ¢ikmiglardir. Ancak ortalamanin iizerinde olsa bile 1’e ulasamamis olan
KVB’ler VZA’ya gore yine de etkin degildir.

Yukaridaki Tablo 9’a gore 2011 yilinda Al, A12, Al4, A25, A27 ve A29 etkin
bulunurken diger sigorta sirketleri etkinlik sinirina ulagamamistir. A28, A9, A8, A23 ve
A11 kodlu sigorta sirketleri ise 2011 e ait ortalama etkinlik diizeyini asan sirketlerdir.

Analize gore 2012 yilinda A1, A8, A9, A12, Al14, A21, A25, A27 ve A29 etkin
bulunurken diger sigorta sirketleri etkinlik sinirina ulasamamistir. A28, A10 ve A1l
kodlu sigorta sirketleri ise 2012’e ait ortalama etkinlik diizeyini asan sirketlerdir.
2011°de etkin bulunmus olan sirketlerin yine etkin bulundugu goriilmektedir. Etkin
bulunan sirket sayisinda bir 6nceki yila gore artis yasanmistir. 2012°de bir 6nceki yila
kiyasla goreli etkinlik miktarinda artig gozlemlenmistir.

Analize gore 2013 yilinda A9, A25, A27 ve A29 etkin bulunurken diger sigorta
sirketleri etkinlik sinirina ulagamamustir. A10, A1, A14, A23, A8 ve A30 kodlu sigorta
sirketleriise 2013 e aitortalamaetkinlik diizeyini asan sirketlerdir. Buyil etkin bulunmus
olan sigorta sirketlerinin bir 6nceki yilda etkin bulunmus oldugu goriilmektedir. Ancak
2013’de etkin sektordeki etkin sirket sayisinda diisiis gergeklesmistir.

Analize gore 2014 yilinda A9, A27 ve A29 etkin bulunurken diger sigorta sirketleri
etkinlik sinirina ulasamamistir. A1, A25, A30, A23, A14,A10,A2, A28 ve A16 kodlu
sigorta sirketleri ise 2014’e ait ortalama etkinlik diizeyini agan girketlerdir. Hayat dis1
sigorta sirketlerinin ortalama etkinlik degeri 2011 ve 2012’ye kiyasla diisiik olsa da
2013 yilina gore yiikselis gostermistir.

Analize gore 2015 yilinda A1, A6, A9, Al1, Al4, A27 ve A29 etkin bulunurken
diger sigorta sirketleri etkinlik sinirina ulasamamistir. A16, A28 ve A10 kodlu sigorta
sirketleri ise 2015’¢ ait ortalama etkinlik diizeyini asan sirketlerdir.

Sonug¢

Sigorta sektoriine yonelik olarak bir etkinlik analizi yapilmistir. Analize dahil
edilen sirketlerin homojen 6zelliklere sahip olmas1 analizin dogrulugu i¢in 6nemlidir.
Sigorta sirketleri hayat ve hayat dis1 olarak siniflandirilmaktadir. Bu sebeple arasinda
bir se¢im yapilmistir. Hayat dis1 sigorta sirketlerinin sektdrdeki payi1 daha yiiksek
oldugu hayat dis1 sigorta sirketleri iizerine bir analiz yapilmistir.

Analizde kullanmak iizere belirlenmis olan girdi ve ¢kt verileri literatiir g6z 6niinde
bulundurularak belirlenmistir. Girdi olarak; iretim elemani, aktif toplam, 6zkaynak ve
tazminat belirlenmistir. Cikti olarak; teknik denge ve prim belirlenmistir. Tiirkiye’de 2011-
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2015 yillart arasinda faaliyet gostermis olan hayat dis1 sigorta sirketleri incelenmistir.
Bes y1l boyunca verilerinin tamami bulunan 30 sigorta sirketi tespit edilmistir.

Literatiire bakildiginda dlgege gore sabit getiri varsayimina dayanan CCR VZA
modelinin kullanilmasima karar verilmistir. CCR VZA modeli, ¢ikt1 odakli ve girdi
odakli olmak iizere iki sekilde yapilmaktadir. Cikti odaklt model, girdi miktari sabit
tutulmaya calisilarak ciktilarin arttirilmasina yonelik sonuglar verir. Girdi odakli
model, ¢iktt miktarini sabit tutmaya ¢aligarak girdi miktarini olabildigince azaltmaya
yonelik sonuglar verir. Bu g¢alismada CCR VZA’nin modellerinden hangisinin
kullanilacagina karar vermek i¢in 6nce toplamsal VZA yontemiyle analiz yapilmistir.
Toplamsal VZA modelinin sonuglari, girdilerden daha ¢ok ¢iktilar tizerinde degisiklik
yapmaya yonelik sonuglar vermistir. Bu sonuglar dogrultusunda ¢ikti odakli CCR
VZA modeli uygulanmistir.

VZA etkinligi goreceli olarak 6lgen dogrusal bir yontemdir. VZA’ya gore en yiiksek
performans: sergileyen KVB’lerinin etkinlik degeri 1 (Bir) olur. Analiz bes yila ait
veriler i¢in ayr1 ayr1 yapilmistir. 2011-2015 yillar1 arasindaki etkinlik degerleri kendi
icinde karsilastirilmisgtr.

Bu 30 sigorta sirketinin birbirlerine gore etkinlikleri degerlendirilmistir. Ancak VZA
dinamik bir yontem oldugu i¢in etkinlik skorlart sadece 6l¢iim yapildigi donemler i¢in
gegerlidir. Yapilan ¢aligmada hayat disi sigortacilik sektdriinde etkin olan ve olmayan
sirketler tespit edilmistir. 30 KVB’nin 18 tanesi 2011-2015 yillar1 boyunca hig¢ etkin
sinir olan 1 degerine ulasamamustir. 18 adet sigorta sirketine, girdi ve ¢ikt1 degerleri
tizerinde nasil degisiklikler yapabileceklerine yonelik onerilerde bulunulmustur.

Analize gore hayat dist sigorta sektoriinde etkin bulunan sirketlerin analize dahil
edilmis olan sirketlere orani %10 ile %30 arasinda degisiklik géstermistir. Etkin bulunan
sirket say1sinin en ¢ok oldugu yil 9 karar verme birimi (KVB) ile 2012, en diisiik oldugu
yil ise 3 KVB ile 2014°tiir. Ancak 2015 yilinda etkin sirket sayis1 7°ye ¢ikarak tekrar
yiikselig gostermistir. 2011°de 6 ve 2013’te 4 sigorta sirketi etkinlik bulunmustur. Bu
durum degerlendirilirken etkin sirket sayisinin o yil i¢cindeki KVB’lerin verilerinden
etkilendiginin géz dniinde bulundurulmasi gerekmektedir. Ciinkii yonteme gore diger
KVB’ler icinde en iyi girdi/cikti degerlerine sahip olan etkin sinira ulagmaktadir.
Bulgulara gore her yil etkin sinira sadece iki sigorta sirketi ulasmistir. Sonug olarak
bes yillik analiz boyunca Tirkiye’deki hayat dis1 sigorta sirketlerinin etkin olanlarin
sayisiin az oldugu ortaya koyulmustur ve etkinlik sinirina hi¢ ulagamamis olanlara
etkinliklerini yiikseltebilmeleri i¢in 6nerilerde bulunulmustur.

Sigorta sirketinin analize dahil edilmis olan diger sigorta sirketleri icindeki
durumunu gorebilmesi VZA ile etkinligi olciilen sirketin yararinadir. Ancak VZA
bir goreli etkinlik 6lgme yontemi oldugu i¢in farkli KVB’ler ve/veya farkli girdi/
ciktr degerleri kullanilarak analiz yapilirsa etkinlik degerleri degigebilir. Yani ayni
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KVB’ler farkl girdi/¢ikti verileriyle analiz edilirse farkli etkinlik degerleri elde
ederler. Aynm1 KVB farkli birimlerle birlikte analiz edilirse birbiri iginde goéreli analiz
yapildigi i¢in yine farkli bir etkinlik degerleri elde edebilir. Ayrica bu ¢aligmanin
sonucunda elde edilmis olan bulgularin Tiirkiye 6zel hayat dis1 sigortacilik sektorii
literatiiriine katki saglamasi1 beklenmektedir.
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2001 krizi sonrasinda dalgal kur rejimine gegen ve kriz sonrasi yapisal reformlara hiz veren Turkiye, 2014 sonuna kadar
artan kuresel likidite ve sermaye yatinmlarindan faydalanmistir. Bu ¢alismada yurtdisi faktorlerin sermaye yatirimlari
Gzerindeki etkisinin nispeten az oldugu 2005-2014 déneminde, yurtigi baskin finansal faktoriin tespiti amaglanmaktadir.
Ulke risk priminin gdstergesi olan CDS, yapilan VAR analizi sonucunda édemeler dengesi bilangosunda yer alan portfoy
yukumlaltkleri Gzerinde en baskin faktor olmakta iken doviz kuru ise en baskin ikinci faktor olarak gézlemlenmektedir.
Portfoy yukimldlikleri Gzerinde faiz orani yerine doviz kurunun bu derece etkili olmasinin sebepleri arastirildiginda ise;
2005-2014 yillariarasinda artan cariislemler agigi ve diisen tasarruf oranlari goze ¢arpmaktadir. Bu durum da katma degerli
Uretimin Turkiye igin, dis finansmana erisiminde zora girdigi son yillarda ne derece 6nemli oldugunu gostermektedir.

Anahtar Kelimeler
Korumasiz Faiz Parite Kurami e Portféy Yatirimlari e Faiz Orani  Déviz Kuru e Ulke Risk Primi-CDS

JEL Siniflandirmasi
E40 o E42 ¢ E52 ¢ G11

Uncovered Interest Rate Parity and Determining The Financial Factors Which Pull The Portfolio Investment
to Turkey During The 2005-2014

Abstract

Following the financial crisis of 2001, Turkey started to implement floating exchange rate regime and attracted significant
amount of portfolio flows until the end of 2014 due to the structural economic reforms. In 2005-2014 period, external
factors affecting the portfolio flows were relatively insignificant compared to the domestic factors and this paper aims
to investigate the dominant economic variable of local economy on portfolio flows. According to the VAR analysis, the
dominant economic variables on domestic economy are country risk premium-CDS and USD/TRY exchange rate respec-
tively. The reasons behind the fact that exchange rate is more dominant than interest rate as an economic variable, can
be listed as increasing current account deficits and decreasing saving ratios which stresses the importance of value-added
production for Turkey.
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Extended Summary
Since the liberalization of the financial markets in 1989, globalization and capital

flows have been discussed widespread in Turkey but not as much as the period starting
from 2008 to 2014 that Federal Reserve implemented one of the most expansionary
monetary policies throughout the history. One of the most significant problems that
affect production and investment for developing countries such as Turkey is the
insufficiency of the financial funds and capital. Therefore, foreign direct investments
are more favorable then the short-term capital flows. However, portfolio outflows
have significant effects on the emerging markets especially for the ones that could not
achieve the stability in financial markets. Financial crises in Turkey after 1989 can be
listed as the perfect examples of this phenomenon.

Countries that run high current account deficits are exposed to the risk of the loss
of human capital, deterioration in credit channel which negatively affects production
when the capital outflow takes place and finally this cycle ends up with a severe
economic crisis (Calvo, 1998:40-42; Alper and Saglam, 2001; Blaszkiewicz-
Schwartzman and Oz, 2012; Culha, 2006). Financial crises in 1994 and 2001 in
Turkey, 1997 crisis in Asia, 1998 crisis in Russia are some of the examples of how
destructive can capital outflows be on domestic economies (Calvo, Leiderman and
Reinhart, 1996; Hoggarth and Sterne, 1997; Lopez-Mejia, 1999; Fernandez-Arias and
Montiel, 1996; Alper and Saglam, 2001). Thus, factors that cause portfolio inflows
and outflows should be investigated to minimize the possible contradictory effects of
short-term capital flows on domestic economies.

Factors affecting the short-term capital flows, in other words portfolio flows, need
to be investigated from a financial point of view. Arbitragers’ main aim is to get the
highest profit from the investment opportunities that have similar risk levels. Thus,
availability of the investors and funds is the demand side of this equation while the
supply side consists of local authorities, governments or anyone else who needs those
financial funds.

Literature about capital flows also have a similar type of differentiation while
grouping the factors that influence capital flows. In some articles, factors are grouped
as external and domestic (Hoggarth and Sterne, 1997; Hernandez, Mellado and
Valdes, 2001; Lopez-Mejia, 1999) while in other articles, those factors are listed as
push instead of external and pull instead of internal factors (Arbatli, 2011; Dasgupta
and Ratha, 2000; Hernandez, Mellado and Valdes, 2001; Fernandez-Arias, 1996;
Chuhan, Claessens and Mamingi, 1993; Fratzscher, 2011). Likewise, articles can
also be classified under two groups in terms of the dominant factors on capital flows.
According to some studies, external factors are dominant on portfolio flows (Calvo,
Leiderman and Reinhart, 1996; Fernandez-Arias, 1996; Lopez-Mejia, 1999; Korap,
2010) while others claim that domestic factors are more dominant than external
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factors (Schadler et. al., 1993; Dasgupta and Ratha, 2000; Culha, 2006; Hernandez
et. al. 2001; Mody et. al., 2001). However, uncovered interest differentials were
regarded as one of the main causes of the portfolio flows to Turkey in many studies
(Celasun et.al. 1999:11-12; Agénor et. al. 1997:14).

Turkey kept budget deficit under control with the help of privatization of the
unprofitable state-owned enterprises while applying tight fiscal policies in addition
to switching to floating exchange rate regime after 2001 crisis. In 2005-2014 period,
global factors were also supportive due to the expansionary monetary policies of
Federal Reserve to support the mortgage sector and keep interest rates relatively stable
which in return led to one of biggest financial crises of the history and continuation
of monetary expansion to a greater extent. Thus, dominance of the external factors on
domestic factors is relatively small in this specific period.

Data sources of this paper are listed as Central Bank of Turkey-CBRT, Bloomberg
Terminal Platform and Federal Reserve Economic Data-FRED.

Uncovered interest parity model is the main focus of this paper and according to
the results of the VAR analysis, dominant factor is unsurprisingly CDS premiums
which is the most important economic variable for the risk-free profit seeking
arbitragers. Following the country risk level, exchange rate level appears to be more
dominant on portfolio flows rather than the interest rate level. Reasons behind the fact
that exchange rate level is more influential on capital flows than interest rate level
can be listed as; consecutive current account deficits and therefore decreasing saving
rates. Decreasing saving rates and consecutive current account deficits doubtlessly
decrease the amount of foreign currency in domestic economy especially on payment
dates and increase the dependency on portfolio flows for the developing countries to
achieve the funds needed for high growth rates.

Moreover, decrease in domestic demand and tight fiscal policies of public authority
after 2001 crisis caused the inflation rates and therefore interest rates to decrease on
the one hand. On the other hand, decline in interest rates with the help of the increased
global liquidity led to high GDP growth rates and more importantly rebound of the
domestic demand to a greater extent.
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Korumasiz Faiz Parite Kuram ve Portfoy Yatirnmlari

Sermaye hareketlerinin liberallestigi 1989 yilindan bu yana Tirkiye’nin kendi i¢
dinamikleri ve 6demeler dengesi bilangosunda yer alan finansman ihtiyaci haricinde,
kiiresellesmenin ve portfoy yatirnmlarinin belki de en fazla giindem konusu oldugu
donem ABD tarafindan uygulamaya konulan ve 2008 Aralik ayinda baslayip 2014
yil1 sonunda son bulan parasal genisleme donemi olmustur.

Tirkiye gibi cari acik veren filkeler i¢in iiretim ve yatirim Oniindeki en biiyiik
kisit sermaye ve finansman yetersizligi olarak géze carpmaktadir. Bu baglamda
dogrudan yatirimlar gibi uzun vadeli sermaye girisleri, her ekonomi i¢in Oncelik
olmakla birlikte kisa vadeli portfoy yatirimlarinin ekonomi iizerindeki etkisi oldukg¢a
onemlidir. Makroekonomik istikrar1 istenilen seviyede yakalayamamis Tiirkiye
gibi gelismekte olan iilkeler i¢in portf0y yatirimlari, hem kisa vadeli olmas: hem
de yliksek dalgalanmaya sahip olmasi sebebiyle sermaye ¢ikislarinin gergeklestigi
dénemlerde faydasindan ¢ok zarar vermektedir. 1989 sonrasinda yasanan finansal ve
ekonomik krizler ise bunun en biiyiik ispat1 niteligindedir.

Yiiksek cari agik veren iilkelerde sermaye akimlarinin ¢ikigi tiretim; beseri sermaye
kayb1 ve kredi kanallarinda bozulma ile baglayan ve kriz ile sonuglanan muhtemel bir
dongiliniin baglamasina sebep olmaktadir (Calvo, 1998:40-42; Alper and Saglam, 2001;
Blaszkiewicz-Schwartzman and Oz, 2012; Culha, 2006). 1994 ve 2001 yillarinda
Tiirkiye, 1997 Dogu Asya ve 1998 Rusya krizleri ise bu duruma 6rnek gosterilebilir.
Bahsedilen krizler sermaye akimlarinin, iilke ekonomileri {istiinde hayati etkileri
bulunmaktadir (Calvo, Leiderman and Reinhart, 1996; Hoggarth and Sterne, 1997,
Lopez-Mejia, 1999; Fernandez-Arias and Montiel, 1996; Alper and Saglam, 2001).
Bu sebeple sermaye akimlarini 6zellikle de kisa sureyle arbitraja konu olan portfoy
yatirimlarini etkileyen faktorlerin arastirilmasi {ilke ekonomilerinin performanslari
ve muhtemel olumsuz etkilerin en aza indirgenmesi agisindan olduk¢a 6nemlidir.

Bu ¢alisgmada kar amaci giiden arbitrajorler ve kisa vadeli portfoy yatirimlar igin en
6nemli husus olantilkerisk primi, faiz orani ve doviz kuru degiskenlerinin portfoy yatirimlari
tizerindeki etkileri incelenecek olup baskin faktoriin arastirilmasi amaglanmaktadir.

Literatiir Taramasi

Sermaye akimlari, riskten arindirilmis getiri oranlarmin uluslararas: getiri
seviyesinden yiiksek oldugu zaman olugmaktadir (Hoggarth and Sterne, 1997:18).
Sermaye akimlarini digsal ve igsel faktorler olarak iki ana gruba ayirmak miimkiindiir
(Hoggarth and Sterne, 1997; Hernandez, Mellado and Valdes, 2001; Lopez-Mejia,
1999). Bu ayrim farkli ¢alismalarda i¢sel ve digsal faktorler yerine, iten ve ¢eken
faktorler olarak nitelendirilebilmektedir (Arbatli, 2011; Dasgupta and Ratha, 2000;
Hernandez, Mellado and Valdes, 2001; Fernandez-Arias, 1996; Chuhan, Claessens
and Mamingi, 1993; Fratzscher, 2011).
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Bazi arastirmalarda iten yani digsal faktorler sermaye akimlar1 {izerinde daha
baskin iken (Calvo, Leiderman and Reinhart, 1996; Fernandez-Arias, 1996; Lopez-
Mejia, 1999; Korap, 2010), diger ¢alismalarda ise ¢eken yani igsel faktorler daha
baskin olarak gosterilmektedir (Schadler et. al., 1993; Dasgupta and Ratha, 2000;
Culha, 2006; Hernandez et. al. 2001; Mody et. al., 2001).

Icsel faktorlerin basinda yer alan risk olgusunun sermaye akimlarinmn iistiindeki
etkisi, 1980’11 yillarda Romanya; 1990’Iu yillarda Bulgaristan, Polonya, Arjantin
ve Meksika gibi Gliney Amerika tilkelerinin borg yapilandirilmasi yoluyla iilke risk
primlerini diigiirerek “Brady-tipi” programlarla desteklenmesi sonucunda sermaye
akimlarini ¢ekebilmislerdir (Lopez-Mejia, 1999:16).

Arbitrajorler ve portfoy yatirimlar i¢in i¢sel faktorlerden iilke risk primlerine ek
olarak menkul kiymet piyasasi (hisse senedi ve bor¢lanma araglari) getiri oranlarinin
sermaye akimlari iizerinde etkilerinin oldugunu sdéylemek miimkiindiir (Chuhan,
Claessens and Mamingi, 1993:5). Daha yakin donemli baska bir ¢aligmada ise Borsa
Istanbul endeks seviyesi ve bor¢lanma araglari reel faiz orani kullanilmaktadir ve buna
gore igsel faktorler sermaye akimlari Gistiinde ¢ok daha etkilidir (Culha, 2006:19).

2008 krizi donemini de inceleyen giincel bir calismada ise birgok makro ekonomik
faktore ek olarak igsel faktorler arasinda faiz orani ve kredi derecelendirme notuna da
yer verilmistir (Fratzscher, 2011). Benzer sekilde diger ¢aligmalarda da faiz oranlar
ve lilke kredi notlarmin sermaye akimlarini etkileyen faktorler arasinda yer aldigi dile
getirilmistir (Felices and Orskaug, 2005:9-11).

Tirkiye’ye gelen sermaye akimlari ile reel doviz kuru ve korumasiz faiz orani
farkliliklarimin incelendigi bir diger c¢alismada ise, uygulanan VAR (Vector
Autoregression) analizine gore, korumasiz faiz orani farkliliklarinda meydana gelen
artig ile birlikte sermaye girislerinin arttig1 ve reel doviz kurunda' bir degerlenme
yasandigi gozlemlenmigtir (Agénor et. al. 1997:14).

Benzer sekilde 1989-1997 doneminde Tiirkiye’ye gelen gorece olarak kisa vadeye
sahip portfoy yatirimlari {izerinde en belirleyici degisken, korumasiz faiz orani
farkliliklar1 (uncovered interest differential) olmaktadir (Celasun et.al. 1999:11-12).
Ayni caligmaya gore reel doviz kuru degerlenmesi ile sermaye girisleri arasinda da
istatistiki agcidan anlamli bir iliski s6z konusudur (Celasun et. al., 1999:20).

Doviz kuru, sermaye akimlari ve menkul kiymet getirileri (hisse senedi ve
bor¢lanma araglari getirileri) arasindaki iliski masaya yatirilmis olup; yatirimcilarin,
portfoylerini risk-getiri profillerini baz alarak diizenlediklerini ortaya koymus ve bu
iliskinin “Portfoy Yeniden Dengeleme Teorisi” (Portfolio Rebalancing Theory) ile
baglantili oldugu belirtilmistir (Ehlers and El6d, 2013).

I Reel ddviz kuru Q = (SP,/ P,)100 seklinde hesaplanmaktadir.
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2009-2012 yillarmi kapsayan ve SVAR (Structural Vector Autoregression)
analizinin yer aldig1 bu calismaya gore, menkul kiymet getirilerinin azaldigi yani
fiyatlarinin arttidigi durumda sermaye ¢ikiglarinin gergeklestigi ve doviz kurunun
arttify; tersi bir sok gergeklestiginde ise artan menkul kiymet getirileri sonucunda
sermaye girislerinin meydana geldigi ve doviz kurunun azaldigi gézlemlenmektedir
(Ehlers and Eléd, 2013:31).

Goriildiigi tizere sermaye akimlar1 6zellikle de portfoy yatirimlari ile doviz kuru
ve getiri oranlar1 arasinda bariz bir iliski s6z konusudur ve bu iligki “Korumasiz
Faiz Parite Kuram1” (Uncovered Interest Rate Parity-UIRP) olarak adlandirilmakta
ve asagidaki gibi gosterilmektedir (Krugman and Obstfeld, 2003:342; Mishkin,
2006:441; Copeland, 2005:88).

(S, ) SY(1+i")= 1+iP 1)

t+1

Formiilii tekrar diizenledigimizde ise asagidaki esitlik elde edilmektedir.

iF=iP-(S_°=S)/S, Q)

t+1

S5, bir donem sonraki beklenen doviz kuru seviyesini; S, spot yani yatirim
yapildig1 andaki anlik doviz kuru seviyesini; i, yatirimin yapildigi andaki yurtdis:
nominal faiz orani seviyesini ve son olarak i" ise yatirimin yapildig1 andaki yurtigi

nominal faiz oran1 seviyesini gdstermektedir.

“Korumasiz Faiz Parite Kurami” dayali 1990-1994 arasi donemi inceleyen bagka
bir ¢aligmada, faiz oran1 farkliliklarinm altinda yatan en temel sebep olarak gelecekteki
doviz kurundaki artis beklentisi géze ¢carpmakta olup faiz orani iistiinde doviz kuru primi,
tilke risk primine nazaran ¢ok daha etkili olmaktadir (Frankel and Okongwu, 1995).

Benzer sekilde sermaye akimlarini konu alan bagka bir ¢alismada da sermaye
giriglerinin  oldugu doénemlerde doviz kurunun azaldigi yani yerel paranin
degerlendigi, tersi durumda ise doviz kurunda artis meydana geldigi belirtilmektedir
(Aysan, Fendoglu & Kiling, 2014:5).

Arastirma Metodolojisi

Veri Seti

Bu calismada, 2005-2014 yillar1 arasi analize dahil edilmis olmasinin bir sebebi
Tiirkiye’nin 2001 krizi sonrasinda serbest doviz kuru rejimine ge¢mis olmasi bir
diger sebebi ise ABD (Amerika Birlesik Devletleri) merkez bankasi FED, 2004
yilinda ekonomiyi desteklemek i¢in parasal genisleme yoluna giderek faiz oranlarini
diistik tutmaya ¢aligmasidir. Sonug olarak FED’in gergeklestirdigi parasal genisleme
aslinda 2004 yilinda baglamis olup 2014 yil1 ekim ay1 sonunda ise sona ermistir.
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Unutulmamalidir ki ABD hem diinyanin en biiyiik ekonomisi olmasi hem de ABD
para birimi olan USD’nin rezerv para birimi olmasi sebebiyle 2005-2014 yillari
arasindaki donemde digsal yani yurtigi faktorler disindaki etkenlerin gelismekte olan
iilkelere sermaye akisina olanak verecek bir donemi igermesi agisindan bu ¢aligmanin
konusu olmaktadir. Boylelikle sermaye akimlarii etkileyen yurti¢i baskin faktorler,
yurtdig1 faktorlerden nispeten bagimsiz olarak tespit edilebilmektedir. Aksi halde
yapilan analizin ne derece saglikli oldugu tartisma konusu olmaktadir.

Bu caligmada Korumasiz Faiz Parite Kurami baz alinarak portfy yatirimlar
iizerinde doviz kuru ve faiz orani arasinda hangisinin daha baskin oldugunun
arastirilmast amaglanmaktadir. Analize konu olan portfdy yatirnmlari TCMB
elektronik veri dagitim sistemi-EVDS sisteminde yer alan 6demeler dengesi
bilangosundan alinmis olup iilke riskini gosteren Credit Default Swap-CDS, gosterge
faiz (vadesine 2 yil kalan tahvil faizi) donemlik ortalamasi ve USD/TRY verileri ise
Bloomberg Terminal platformundan elde edilmistir.

“CDS” notasyonu Tiirkiye risk primini; “DOVIZ” notasyonu USD/TRY kurunu;
“DDOVIZ” notasyonu, bir dnceki doneme gore USD/TRY kurunda yagsanan yiizdesel
degisimi; “FAIZ” notasyonu 2 yillik gésterge tahvil faizini; “DFAIZ” notasyonu bir
onceki doneme gore faiz verisindeki ylizdesel degisimi; “PORTYUK” notasyonu
portfoy ylkimliliiklerini ifade etmektedir.

Veri frekansi, 6demeler dengesinde yer alan portfoy yatirimlarinin analizi sebebiyle
iicer aylik olup tercih edilme sebebi ise; daha kiiciik frekansa sahip verilerin tercih
edildigi durumda anlik veri akist sebebiyle yasanan doviz kuru degisimlerinin ve
politik sdylemler gibi ekonomik temeller haricindeki faktdrlerin analiz sonucuna
olan etkisini en aza indirgemektir.

Metodoloji ve Sonuclar

ABD 2004 yilinda kimi ekonomistlere gore konut faizlerini sabit tutmak i¢in, kimi
ekonomistlere gore de ekonominin zayif biiylime rakamlarini desteklemek amaciyla
parasal genislemeye gitmis olup bu siire¢ 2008 kiiresel finans krizine giden siireci
baslatmistir. Kriz ile birlikte parasal genisleme daha da hiz kazanmig ve arka arkaya
gelen parasal genislemeler (gerek gelismis gerekse gelismekte olan iilkeler 2008
krizi sonrasindaki siiregte genislemeci para politikasini tercih etmistir) 2014 yili
sonuna kadar devam etmistir. Bu siire¢ i¢inde artan kiiresel likidite, kendisine yon
aramis ve Tablo 1 tarafindan gosterildigi tizere Tiirkiye’de bu likidite bollugundan
faydalanmislardir. 139 milyar USD tutarinda bir sermaye girisi alan gelismekte olan
tilkeler 2007 yilinda ise 1,237 milyar USD tutarinda bir rakam elde etmis; 2008 krizi
ile birlikte nisbi bir diisiis olsa da tekrardan 2009 yilinda ayni yiiksek seviyelerde
sermaye girisi elde etmislerdir (Aysan, Fendoglu & Kiling, 2014:4).
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Korumasiz faiz parite kuramimin varsayimlarinda da gorildigi lizere, portfoy
yatirimlari i¢in risk faktorii oldukca dnemli bir degisken olmakta ve yatirimceilar risk,
likidite ve vade yapisi agisindan birbirinin ikamesi olan finansal varliklardan getirisi
yiiksek olana yatirimlarini yonlendirmektedirler. Korumasiz faiz parite kuramina ait
varsayimlar asagidaki gibidir (Copeland, 2005:82-100):

Vergi ve diger islem maliyetleri bulunmamakta, sermaye akimlarina herhangi
bir kisitin olmadigi milkkemmel sermaye mobilitesi (perfect capital mobility) s6z
konusudur,

Piyasa oyunculari riske olan tutumlari, risk nétrdiir,

Piyasada asimetrik bilgi probleminin olmadigi, gelecekle ilgili homojen
beklentilere sahip yeterli sayida alic1 ve saticinin oldugu; etkin bir piyasa vardir,

Likidite, vade, politik risk ve temerriit riski gibi agilardan s6z konusu finansal
varliklar arasinda bir fark bulunmamaktadir.

Korumasiz faiz parite kuraminin tercih edilmesinin en énemli sebebi her ne kadar
doviz kuru ile ilgili literatiirde bir¢ok model olsa da sermaye akimlari 6zellikle de kisa
vadeli portfoy akimlari vasitastyla doviz kurunu modelleyen en popular modellerden
biri olmasidir.

Korumasiz faiz parite kuramu risk-getiri iliskisini baz almakta ve riskin 6l¢iitii olan
iilke CDS primleri portfoy yatirimlari i¢in olduk¢a 6nemli olmaktadir. Yiiksek risk
seviyesine bagli olarak arbitrajorler yiiksek getiri orani talep etmekte ve getiri orant ise
temelde iki ana ekonomik veriye bagli olmaktadir; faiz oran1 ve doviz kuru seviyesi.

Ornegin, 100,000 USD sermayeye sahip bir arbitrajor parasin 2% mevduat faiz
orani ile ABD’de degerlendirmek ile 20% TL (Tiirk Liras1) mevduat faiz orani ile
Tiirkiye’de degerlendirmek arasinda kararini verirken dikkat ettigi en dnemli husus
tilke risk primi ve doviz kuru seviyesidir. Korumasiz faiz parite kuramini agagidaki
gibi diizenledigimizde yatirim karar1 verildikten sonra beklenen doviz kuru seviyesi
olan S ¢degerinin ne derece risk faktori olusturudugu gozler oniine serilmektedir.

(S, S)(IH+F)= 1+iP 3)

t+1
1+iF=(1+i®) S/S _° (O]

Spot doviz kuru S=4.7; gelecekteki beklenen doviz kuru S, © = 5.10; yurtici
faiz oran1 i®=0.20 ve son olarak yurtdisi faiz orami i"=0.02 oldugu durumda
arbitrajor i¢in yatirim kararina bagli olarak iki olasi getiri s6z konusudur. Yatirimini
ABD’de degerlendirdiginde vade sonunda elde edecegi toplam tutar 102,000 USD
(100,000x1.02) olmakta iken; Tiirkiye’de degerlendirdiginde ise vade sonunda

beklenen toplam tutar 110,588 USD (100,000x1.20x4.7/5.1) olmaktadir. Gelecekteki
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beklenen doviz kurunun yatirimin sonlandirildigi zamandaki doviz kuru ile ayni
veya daha diisiik olmasinda arbitrajor minimum 8,588 USD fazladan getiri elde

etmekteyken; gelecekteki doviz kurunun (S ), beklenen doviz kurundan ¢ok daha

t+1
w1 > S,.°) durumda ise getiri miktari azalmakta hatta zarar dahi
edilebilmektedir. Bu ornek igin S, =5.5294 oldugu noktada her iki yatirrm da
aym getiri miktarini elde etmekteyken S, >5.5294 oldugu her noktada arbitrajor

yatirnmlarini Tiirkiye yerine ABD’de degerlendirmek istemektedir.

yliksek oldugu (S

VAR analizine CDS verisinin dahil edilmesinin temelinde, gelecekteki beklenen
doviz kuru belirlenirken bu risk priminin baz alindigir varsayimi olup beklenen
doviz kuru ile gelecekteki doviz kuru arasinda meydana gelen olasi farkliliklarin ise
sonraki yatirim déonemlerinde CDS primlerini dolayistyla da yatirimin sonlandirildig:
doneme ait beklenen doviz kurunu (S, °) etkiledigi varsayilmaktadir.

Birbagska deyisle CDS primleriile beklenen dévizkuru (S
varsayilmaktadir. Ciinkii korumasiz faiz parite kuramininda yer alan yatirimcilarin

) pozitifbiriliski oldugu

homojen beklentilere sahip olmasi ayni zamanda risk ve beklenen déviz kuru (S, %)
icin de benzer beklentilere sahip olduklar1 varsayimini da beraberinde getirmektedir.
Bu sebeple CDS primlerindeki degisimin esanli olarak beklenen doviz kurunu (S, ©)
da etkiledigi varsayilmaktadir.

Caligmaya konu olan verilerin egsbiitiinlesme analizine dahil edilebilmesi i¢in
gerekli olan 6nkosul, birinci dereceden farklariin alindiginda veri setinin duragan
hale gelmesidir. Augmented Dickey-Fuller (ADF) birim kok testi istatistikleri
sonucunda DOVIZ ve FAIZ duragan olmayip CDS ve PORTFOY verilerinin duragan
oldugu gozlemlenmistir. Bu durumda egbiitiinlesme analizi yapilamamakta ve analize
VAR (Vector Autoregression) ile devam edilmektedir.

Farki alindiktan sonra duragan hale getirilmis veriler arasindaki korelasyon analizi
sonuglar1 Tablo 3’te gosterilmistir. Sonuglara gore “CDS”, “DFAIZ” ve “DDOVIZ’
ddviz kuru arasinda pozitif korelasyon bulunmakta iken portfoy yatirimlar ile diger
degiskenler arasinda negatif iligski s6z konusudur.

Tablo 3
CDS, Portfoy Yiikiimliiliikleri ile Doviz Kuru ve Faiz Orani Degisimlerinin Korelasyon Matrisi
DFAIZ DDOVIZ CDS PORTYUK
DFAIZ 1.000000 0.258597 0.111320 -0.069111
DDOVIZ 0.258597 1.000000 0.513243 -0.443851
CDS 0.111320 0.513243 1.000000 -0.549039
PORTYUK -0.069111 -0.443851 -0.549039 1.000000

Ozetle sermaye girislerinin oldugu yani risk ve getiri acisindan yurtici piyasalarin
daha cazip oldugu donemlerde finansal enstriimanlara talep artmakta ve sonug olarak
getiri oranlar1 diigmekte ve artan doviz likiditesi ile birlikte hem doviz kurunda hem
de iilke risk primi sermaye girisi ile birlikte diismektedir.

257



Ekoist: Journal of Econometrics and Statistics

Tablo 4 tarafindan gosterildigi lizere R? agiklayicilik degeri, CDS verisi ile
baslanilan Cholesky siralamasi ile elde edilmekte olup uygun gecikme araligi ise “1-
1 olarak g6ze ¢arpmakta ve Akaike kriteri bu aralikta en diisiik degeri almaktadir.
CDS verisi ile baglandig1 durumda ise en yiiksek degerleri almaktadir.

Tablo 4

CDS, Portfy Yiikiimliiliikleri [le Doviz Kuru, Faiz Oranindaki Degisimin VAR Analizi
Vector Autoregression Estimates

Date: 06/20/18 Time: 13:37

Sample (adjusted): 2005Q3 2014Q4

Included observations: 38 after adjustments

Standard errors in () & t-statistics in [ |

CDS DDOVIZ DFAIZ PORTYUK
CDS(-1) 0.413537 -0.000190 -0.001830 -9.729892
(0.16454) (0.00022) (0.00044) (14.5097)
[2.51323] [-0.85939] [-4.16265] [-0.67058]
DDOVIZ(-1) 128.9820 0.243044 1.204758 19503.25
(156.688) (0.21000) (0.41874) (13816.9)
[ 0.82318] [ 1.15736] [2.87714] [ 1.41155]
DFAIZ(-1) -16.48304 -0.066867 0.009097 -691.5552
(53.7140) (0.07199) (0.14355) (4736.57)
[-0.30687] [-0.92885] [0.06338] [-0.14600]
PORTYUK(-1) -0.003436 6.02E-07 -7.61E-06 0.378327
(0.00223) (3.0E-06) (6.0E-06) (0.19700)
[-1.53792] [0.20105] [-1.27395] [ 1.92045]
C 131.8844 0.050319 0.392245 4074.769
(39.1282) (0.05244) (0.10457) (3450.37)
[ 3.37058] [0.95954] [3.75114] [ 1.18096]
R-squared 0.444942 0.060291 0.376505 0.159513
Adj. R-squared 0.377662 -0.053613 0.300930 0.057636
Sum sq. resids 87945.45 0.157971 0.628090 6.84E+08
S.E. equation 51.62377 0.069188 0.137960 4552.254
F-statistic 6.613311 0.529316 4981861 1.565738
Log likelihood -201.1105 50.25602 24.03083 -371.3275
Akaike AIC 10.84792 -2.381896 -1.001623 19.80671
Schwarz SC 11.06339 -2.166424 -0.786151 20.02218
Mean dependent 209.1842 0.016332 -0.003964 3677.289
S.D. dependent 65.43900 0.067405 0.165004 4689.398
Determinant resid covariance (dof adj.) 983184.1
Determinant resid covariance 559185.9
Log likelihood -467.1292
Akaike information criterion 25.63838
Schwarz criterion 26.50026

Optimum gecikme degerinin tespiti i¢in uygulanan VAR Lag Order Selection
Criteria testi de Tablo 5’te gosterildigi iizere uygun gecikme araliginin “1-1” oldugu
tespit edilmistir.
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Tablo 5

VAR Analizi Optimum Gecikme Degeri

VAR Lag Order Selection Criteria
Endogenous variables: CDS DDOVIZ DFAIZ PORTY UK

Exogenous variables: C
Date: 06/20/18 Time: 16:54
Sample: 2005Q1 2014Q4
Included observations: 36

Lag LogL LR FPE AIC SC HQ

0 -483.8887 NA 6944616. 27.10493 27.28087 27.16634
1 -444.1395 68.45700* 1869622.* 25.78553* 26.66526* 26.09258*
2 -434.1926 14.92037 2713104. 26.12181 27.70533 26.67450
3 -428.0691 7.824485 5154655. 26.67050 28.95781 27.46883

* indicates lag order selected by the criterion

Tablo 6’da da VAR analizinin siradaki adimi olan Granger nedensellik analizine
gore “0,01” giiven araliginda faiz orani degisim verisi ile doviz kuru degisim serisi

ve CDS serisinden tek yonlii nedensellik iliskisi gézlemlenmektedir. Bu durum,

Tiirkiye’ye yatirim i¢in gelen yatirimcilar icin oOnceligin iilke riskini gosteren

CDS ve doviz kuru oldugunu sonrasinda faiz yani getiri oranlarinda bir degigim

yasandiginm1 gostermektedir. CDS verisi ile de portfoy ylikiimliiliikkleri arasinda ise
“0,10” giiven aralifina yakin bir seviyede tek yonlii bir nedensellik iligkisinden
bahsedilebilmektedir. Gortildiigii tizere tilke risk primi CDS verisi makro ekonomik
degiskenler iizerinde ciddi anlamda etkili olmaktadir.

Tablo 6

CDS, Portfdy Yiikiimliiliikleri Ile Doviz Kuru, Faiz Oramndaki Degisimin Granger Nedensellik Analizi

VAR Granger Causality/Block Exogeneity Wald Tests

Date: 06/20/18 Time: 22:22
Sample: 2005Q1 2014Q4
Included observations: 38

Dependent variable: CDS

Excluded Chi-sq Df Prob.
DDOVIZ 0.677624 1 0.4104
DFAIZ 0.094167 1 0.7589
PORTYUK 2.365190 1 0.1241
All 3.882956 3 0.2744
Dependent variable: DDOVIZ
Excluded Chi-sq Df Prob.
CDS 0.738552 1 0.3901
DFAIZ 0.862759 1 0.3530
PORTYUK 0.040420 1 0.8407
All 1.866201 3 0.6006
Dependent variable: DFAIZ
Excluded Chi-sq Df Prob.
CDS 17.32762 1 0.0000
DDOVIZ 8.277911 1 0.0040
PORTYUK 1.622957 1 0.2027
All 19.60705 3 0.0002
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Dependent variable: PORTYUK

Excluded Chi-sq Df Prob.
CDS 0.449675 1 0.5025
DDOVIZ 1.992465 1 0.1581
DFAIZ 0.021317 1 0.8839
All 2.068887 3 0.5582

Etki-tepki analizini gosteren Tablo 7 incelendiginde portfoy yiikiimliiliiklerinde
meydana gelen bir standart sapmalik sokun CDS harici diger veriler istiindeki
toplam etkisi pozitif iken iilke risk primi CDS iizerindeki toplam etkisi negatif olarak
gozlemlenmektedir. Etki-tepki analizinin en biiyiik eksigi Cholesky siralamasindan
kaynaklanmakta olup siralamanin degistirildigi durumda analiz sonuglar1 ve agirliklar
degismektedir. Fakat bagimli degiskenin yer degistirmesi durumunda da VAR
analizinin ilk basamagi olan regresyon analiz sonucundaki R? agiklayicilik degeri
diismekte ve analizin ne derece saglikli oldugu tartigma konusu olabilmektedir.

Mevcut durumda doviz kurunda yasanan bir standart sapmalik degisimin CDS
verisi ustiindeki etkisi ve CDS verisinde yasanan degisimin doviz kuru degisim
verisi lizerindeki etkisi pozitiftir. Bir bagka deyisle, kur artigi sonucunda iilke risk
priminde; iilke risk primi artisinda ise doviz kurunda bir artis s6z konusudur. Fakat
ayni durum faiz degigim verisi ile CDS arasinda gézlemlenememektedir. Faiz oram
degisim verisinde yaganan artis sonucunda CDS verisi diigmekte iken CDS verisinde
yasanan bir standart sapmalik degisimin faiz orani degisim verisi lizerindeki toplam
etkisi negatif olmaktadir. Bunun temelinde daha once de bahsedildigi lizere Cholesky
siralamasi yatmaktadir.

Portfoy yiikiimliiliikleri verisinde yasanan bir standart sapmalik sok sonucunda
hem doviz kurunda hem de faiz orani tizerindeki toplam etkisi pozitif olmaktadir.
Portfoy giriginin oldugu bir ortamda doviz kurunun ve faiz oranlarinin diismesi
beklenmektedir. Bu agidan portfy yilikiimliiliik verisinde meydana gelen bir standart
sapmalik sokun doviz kuru degisim ve faiz oran1 degisim verisi lizerindeki etkisi her
ne kadar pozitif olsa da faiz orani1 degisim verisinde yasanan bir standart sapmalik
sokun portfoy yiikiimliiliikleri verisi lizerindeki toplam etkisi, ekonomik modeler ille
uyumlu olarak negatiftir.

Tablo 7

CDS, Portfy Yiikiimliiliikleri Ile Doviz Kuru ve Faiz Oramindaki Degisim Etki-Tepki Analizi

Response of CDS:

Period CDS DDOVIZ DFAIZ PORTYUK
1 51.62377 0.000000 0.000000 0.000000
2 36.34239 8.962172 -1.586865 -12.45274
3 16.56096 2.402724 -1.301608 -9.125076
4 8.976827 -0.289540 -0.012029 -5.709894
5 5.799578 -0.198282 0.304365 -3.890992
6 3.535778 -0.062160 0.216266 -2.585062
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Response of DDOVIZ:

Period CDS DDOVIZ DFAIZ PORTYUK
1 0.053885 0.043398 0.000000 0.000000
2 -0.002128 0.011909 -0.008240 0.002182
3 -0.007084 -0.002384 -0.001918 0.005559
4 -0.000824 -0.000468 6.38E-05 0.002517
5 0.000163 0.000620 -0.000140 0.000749
6 -0.000267 0.000235 -0.000169 0.000395

Response of DFAIZ:

Period CDS DDOVIZ DFAIZ PORTYUK
1 0.057794 -0.027965 0.122110 0.000000
2 -0.009134 0.058458 0.002054 -0.027567
3 -0.065504 -0.005678 -0.006005 0.014742
4 -0.035100 -0.009689 0.001510 0.018198
5 -0.014168 -0.000516 0.000834 0.010208
6 -0.008594 0.000953 -0.000448 0.006116

Response of PORTYUK:

Period CDS DDOVIZ DFAIZ PORTYUK
1 -2618.500 -845.1299 -123.9552 3624.481
2 -481.9767 546.0094 -131.3412 1371.237
3 -571.1389 311.2043 -196.3724 701.5552
4 -470.0778 51.78287 -94.88839 452.4276
5 -256.9859 19.98435 -35.58273 263.2265
6 -140.6859 21.94301 -19.73734 144.9993

Cholesky Ordering: CDS DDOVIZ DFAIZ PORTYUK

Bagimli degisken olan CDS verisinin siralamada en basta yer aldig1 yani
R? agiklayicilik degerinin degismedigi yeni Cholesky siralamasina gore etki-
tepki analizi yinelendiginde ise Tablo 8 elde edilmektedir. Yeni durumda portfoy
ylikimliliiklerinde meydana gelen bir standart sapmalik sokun doviz kuru degisim
verisi iizerindeki toplam etkisi Tablo 7 tarafindan ortaya konan durumdan farkli
olarak negatif olmaktadir.

Tablo 8
CDS, Portfoy Yiikiimliiliikleri Ile Faiz Orant ve Doviz Kurundaki Degisimin Etki-Tepki Analizi
Response of CDS:

Period CDS PORTYUK DFAIZ DDOVIZ
1 51.62377 0.000000 0.000000 0.000000
2 36.34239 -14.10189 -3.291158 5.311716
3 16.56096 -9.383750 -1.634462 -0.089726
4 8.976827 -5.491533 0.152978 -1.583203
5 5.799578 -3.752374 0.409375 -1.011869
6 3.535778 -2.509225 0.270442 -0.603182

Response of PORTYUK:

Period CDS PORTYUK DFAIZ DDOVIZ
1 -2618.500 3723.771 0.000000 0.000000
2 -481.9767 1215.127 -272.0983 803.1796
3 -571.1389 618.7563 -272.2067 413.0789
4 -470.0778 431.7704 -111.9380 131.9859
5 -256.9859 252.8567 -43.75970 71.42996
6 -140.6859 136.8100 -26.63451 49.69394
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Response of DFAIZ:

Period CDS PORTYUK DFAIZ DDOVIZ
1 0.057794 0.002282 0.125250 0.000000
2 -0.009134 -0.040168 -0.010318 0.049614
3 -0.065504 0.015838 -0.004875 -0.003322
4 -0.035100 0.019862 0.003274 -0.004704
5 -0.014168 0.010026 0.000746 0.002027
6 -0.008594 0.005751 -0.000754 0.002206

Response of DDOVIZ:

Period CDS PORTYUK DFAIZ DDOVIZ
1 0.053885 -0.009849 -0.009510 0.041182
2 -0.002128 -0.000305 -0.010687 0.010009
3 -0.007084 0.006016 -0.001447 -0.001408
4 -0.000824 0.002554 0.000120 0.000146
5 0.000163 0.000593 -0.000286 0.000729
6 -0.000267 0.000337 -0.000223 0.000277

Cholesky Ordering: CDS PORTYUK DFAIZ DDOVIZ

Tablo 7 tarafindan gosterilen Cholesky siralamasina ait varyans ayristirma analizini
gosteren Tablo 9 incelendiginde ise CDS verisinin portfoy yiikiimliiliikleri tizerinde
ne derece etkili oldugu gozler oniine serilmektedir. Portfoy yiikiimliiliikleri gelecek
tahmin hatalarinin kendi veri seti haricinde kalan kismin 80%’den fazlasi, CDS verisi
kaynakl1 olmaktadir. CDS verisini takiben sirastyla doviz kuru degisim ve faiz orani
degisim verileri, portfoy yiikiimliiliikleri tizerinde etkili olan diger veri setleri olarak
gbze carpmaktadir. Benzer sekilde CDS verisi faiz degisim verisinin gelecek tahmin
hatalarinin 30%’luk, déviz kuru degisim verisine ait gelecek tahmin hatalarimin ise

60%’1ik kismindan sorumlu olmaktadir.

Tablo 9

CDS, Portfoy Yiikiimliiliikleri [le Doviz Kuru ve Faiz Oramindaki Degisimlerin Varyans Ayristirma Analizi

Variance Decomposition of CDS:

Period S.E. CDS DDOVIZ DFAIZ PORTYUK
1 51.62377 100.0000 0.000000 0.000000 0.000000
2 64.98994 94.36727 1.901666 0.059619 3.671449
3 67.73989 92.83797 1.876212 0.091798 5.194023
4 68.57086 92.31533 1.832797 0.089590 5.762288
5 68.92655 92.07298 1.814758 0.090617 6.021644
6 69.06594 91.96379 1.807521 0.091232 6.137455

Variance Decomposition of DDOVIZ:

Period S.E. CDS DDOVIZ DFAIZ PORTYUK
1 0.069188 60.65592 39.34408 0.000000 0.000000
2 0.070753 58.09278 40.45588 1.356250 0.095089
3 0.071389 58.04644 39.84941 1.404381 0.699768
4 0.071440 57.97743 39.79719 1.402470 0.822907
5 0.071447 57.96668 39.79699 1.402583 0.833747
6 0.071449 57.96454 39.79564 1.403057 0.836759

Variance Decomposition of DFAIZ:

Period S.E. CDS DDOVIZ DFAIZ PORTYUK
1 0.137960 17.54931 4.108932 78.34176 0.000000
2 0.152637 14.69487 18.02460 64.01869 3.261836
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3 0.166956 27.67541 15.18102 53.63754 3.506020
4 0.171854 30.29209 14.64593 50.63157 4.430407
5 0.172741 30.65427 14.49667 50.11482 4.734231
6 0.173066 30.78587 14.44532 49.92747 4.841346

Variance Decomposition of PORTYUK:

Period S.E. CDS DDOVIZ DFAIZ PORTYUK
1 4552.254 33.08662 3.446625 0.074144 63.39261
2 4811.547 30.62006 4.372906 0.140881 64.86615
3 4909.661 30.76173 4.601657 0.295284 64.34133
4 4954.001 31.11393 4.530580 0.326709 64.02878
5 4967.808 31.20882 4.507049 0.330026 63.95411
6 4972.002 31.23625 4.501396 0.331045 63.93131

Cholesky Ordering: CDS DDOVIZ DFAIZ PORTYUK

Cholesky siralamasinin Tablo 8 ile gosterildigi sekilde yapilmasi halinde ise yeni
varyans ayrigtima analizi Tablo 10 tarafindan gozler 6niine serilmekte olup sonuglar
acisindan Tablo 9 ile arasinda pek bir fark bulunmamaktadir. Her ne kadar Cholesky
siralamasi degistirilmis olsa da Tablo 9 ve Tablo 10 tarafindan gosterildigi iizere
portfoy yukiimliilikkleri iizerinde CDS verisinden sonra en etkili olan ikinci veri
doviz kuru degisim verisi olarak gozlemlenmektedir.

Siralamay1 tamamen farklilagtirarak R? agiklayicilik degerinin 0,1595 seviyesine ve
adjusted- R*degerinin 0,057 degerine diistiigii ve portfoy yitkiimliliklerinin Cholesky
siralamasinda en basta yer aldigi VAR analizinde dahi portfoy yiikiimliiliikklerine ait
gelecek tahmin hatalarimin kendi veri setinden sonra en biiyiikk kaynagi CDS verisi
sonrasinda yine doviz kuru degisim verisi olmaktadir.

Bu sonuglar géz 6ntine alindiginda portfdy yatirimlar1 iizerinde déviz kurunun,
CDS verisinden sonra en baskin ikinci veri olarak yer almasi ve doviz kuru gelecek
tahmin hatalarmin doviz kuru degisim verisinden daha fazla bir oraninin CDS
verisi kaynakli olmas1 Tiirkiye ekonomisinin temel gostergeleri hakkinda da bilgi
vermektedir.

Tablo 10
CDS, Portfoy Yiikiimliiliikleri, Faiz Orani ve Déviz Kuru Degisimlerinin Etki-Tepki Analizi

Variance Decomposition of CDS:

Period S.E. CDS PORTYUK DFAIZ DDOVIZ
1 51.62377 100.0000 0.000000 0.000000 0.000000
2 64.98994 94.36727 4.708282 0.256452 0.668001
3 67.73989 92.83797 6.252721 0.294271 0.615042
4 68.57086 92.31533 6.743462 0.287680 0.653534
5 68.92655 92.07298 6.970416 0.288246 0.668357
6 69.06594 91.96379 7.074301 0.288617 0.673290

Variance Decomposition of PORTYUK:

Period S.E. CDS PORTYUK DFAIZ DDOVIZ
1 4552.254 33.08662 66.91338 0.000000 0.000000
2 4811.547 30.62006 66.27365 0.319803 2.786479
3 4909.661 30.76173 65.23962 0.614542 3.384108
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4 4954.001 31.11393 64.83664 0.654646 3.394783
5 4967.808 31.20882 64.73580 0.658771 3.396613
6 4972.002 31.23625 64.70235 0.660530 3.400874

Variance Decomposition of DFAIZ:

Period S.E. CDS PORTYUK DFAIZ DDOVIZ
1 0.137960 17.54931 0.027363 82.42333 0.000000
2 0.152637 14.69487 6.947596 67.79195 10.56558
3 0.166956 27.67541 6.706846 56.74722 8.870521
4 0.171854 30.29209 7.665768 53.59510 8.447049
5 0.172741 30.65427 7.924017 53.04750 8.374213
6 0.173066 30.78587 8.004721 52.85037 8.359044

Variance Decomposition of DDOVIZ:

Period S.E. CDS PORTYUK DFAIZ DDOVIZ
1 0.069188 60.65592 2.026565 1.889385 35.42813
2 0.070753 58.09278 1.939763 4.088045 35.87941
3 0.071389 58.04644 2.615442 4.056596 35.28152
4 0.071440 57.97743 2.739536 4.051126 35.23190
5 0.071447 57.96668 2.745898 4.051942 35.23548
6 0.071449 57.96454 2.747957 4.052672 35.23483

Cholesky Ordering: CDS PORTYUK DFAIZ DDOVIZ

Herhangi bir finansal yatirmmin en temel unsuru bilindigi {izere risk ve getiri
arasindaki iliski olup yatirimcilarin riske olan tutumlari her ne kadar farklilik
gosterse de olaslik dagilimmin verilemedigi belirsizlik durumlarinda yatirimcilar
belirsizlikten kaginir ve rasyonel davranislar gosterememektedirler (Ellsberg, 1961).
Bu durumda akillara gelen ilk soru su olmaktadir: Tiirkiye drneginde neden faiz orant
degil de doviz kuru verisi, CDS verisinden sonra bu denli etkin olmaktadir?

Bu sorunun cevabi igin ise aslinda herkes tarafindan bilinen cari agik ve resmi doviz
rezervlerinin kisa vadeli dis borcu karsilama orani gibi bazi temel makroekonomik
gostergelerin baskin oldugu soylenilebilir.

Sonuc ve Oneriler

Bu calismada analize konu olan donemin seg¢ilmesinin ana sebebi; sermaye
akimlarini etkileyen kiiresel yani digsal faktorlerin olumsuz etkisinin en az olmasi ve
kiiresel likiditenin bu donem i¢inde artmis olmasidir. Bu sayede, sermaye akimlarini
¢eken yurtigi faktorlerin analizi ve baskin faktoriin tespiti nispeten daha rahat
olmakta ve kiiresel ¢apta faiz artislarinin gelecegi 6ntimiizdeki birkag yillik dénemde
politika yapicilara hangi degiskenlere oncelik verilmesi gerektiginin gdsterilmesi
amaclanmistir.

Analize konu olan korumasiz faiz parite kurami, kisa vadeli portfoy yatirnmlarinin
tercihlerini matematiksel olarak ortaya koymasi agisindan gecerliligi olan bir
model olup finans ve ekonomi camiasi tarafindan en ¢ok kabul géren ve ¢ok sayida
arastirmaya konu olan bir model olarak géze carpmaktadir. Her ne kadar korumasiz
faiz parite kurami tarafindan veriler arasinda olmasi gereken iliski, VAR analizi

264



ildokuz, Yildirim / Korumasiz Faiz Parite Kurami ve 2005-2014 Dénemi Portféy Yatirimlarini Tiirkiye’ye Geken Finansal ...

sonucunda ortaya konulan etki-tepki ve varyans ayristirma tablolarinda her degisken
icin gozlemlenemese de analizin sonuglar1 Tiirkiye ekonomisine ait en temel problem
olan cari a¢iga dikkat cekmektedir.

Portfoy yiikiimliiliikleri, biiyiik oranda iilke risk priminin bir gostergesi olan CDS
primlerinden sonrasinda ise doviz kuru degisim verisinden etkilenmektedir. Benzer
sekilde Granger nedensellik iliskisinin de ortaya koydugu tizere CDS ve doviz kuru
degisim verileri, faiz oran1 degisim verisi iistiinde kronolojik olarak bir etkiye sahiptir.
CDS verisi korumasiz faiz parite kurami tarafindan da ortaya koyuldugu ve varyans
ayristirma tablolar1 ile gosterildigi lizere analize konu olan tiim veriler iistiinde
kendi veri setinden sonra en etkili veri olarak (doviz kuru degisim verisinde kendi
veri setinden dahi daha etkilidir) ortaya ¢ikmaktadir. Bu durum da en temel finans
mantig1 ile tutarh olup yatirimcilarin risk-getiri iligkisini ne derece dnemsediklerinin
en biiyiik ispatidir.

Fakat faiz orani1 degisim verisi yerine doviz kuru degisim verisinin CDS verisinden
sonra etkin olmasi ise korumasiz faiz parite kuraminda yer alan beklenen déviz kuru
degiskeni temelli olmaktadir. Bu durumun da temelinde Tirkiye’nin d6éviz kuru
kirilganhgimin cari agik ve dolayisiyla yiliksek dig finansman ihtiyacindan dolay1
yliksek olmasi yatmaktadir. Tablo 1 tarafindan da gosterildigi lizere 2004-2014
yillar1 arasinda cari islemler a¢ig1 ciddi oranda artmis fakat ayni artig Tablo 11 ile
gosterildigi lizere tasarruf oraninda yasanmamustir.

Tablo 11

Tiirkiye Toplam Tasarruf Miktarinin GSYIH ya Orani (%)
Tarih Tiirkiye
1998 24,07
1999 19,66
2000 17,90
2001 17,93
2002 18,34
2003 15,07
2004 15,61
2005 15,59
2006 16,25
2007 15,16
2008 16,50
2009 12,88
2010 13,20
2011 14,10
2012 14,25
2013 13,08

Kaynak: The World Bank-IBRD

Tiirkiye 2001 yilinda yasadig kriz ile birlikte yiiksek faiz oranlar1 ile kars1 karsiya
kalmus fakat kriz sonrasinda kamu kesimi biitge disiplinin saglanmasi ve diigen i¢ talebe
bagli olarak azalan enflasyon sonucunda faiz oranlarimi diisiirebilmistir. 2004 y1l1 ve
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sonrasinda ise artan kiiresel likiditeye bagli olarak kiiresel capta yatirimci risk istah1 da
artmig ve yurtdis1 piyasalar da Tiirkiye’nin ucuz finansmana erisimini kolaylastirarak
faiz oranlarinin diismesine Tablo 12 tarafindan gosterildigi tizere olanak saglamistir.

Tablo 12
Tiirkiye 3 Aylik Gosterge Faiz Oranlart Yillik Ortalamalart (%)
Tarih Tiirkiye

2001-01-01 70,18
2002-01-01 49,39
2003-01-01 33,74
2004-01-01 21,94
2005-01-01 15,64
2006-01-01 17,79
2007-01-01 18,2
2008-01-01 19,27
2009-01-01 11,64
2010-01-01 8,45
2011-01-01 8,85
2012-01-01 8,3
2013-01-01 7,4
2014-01-01 9,31

Kaynak: Bloomberg, Federal Reserve Economic Data-FRED

Diisen faiz oranlarinin ise Tablo 11°de gosterildigi lizere olumsuz etkisi tasarruf
oranlarinda olmus, bu durumda ekonomik aktdrlerin marjinal tiikketim egilimi artmig
ve kredilere erisimin de kolaylastirilmasi ile birlikte ekonomik aktorler tarihi diisiik
faiz oranlarindan fazlasiyla istifade etmislerdir. Bu dongiiyii kirmak i¢in her ne kadar
zorunlu bireysel emeklilik, kredi karti taksit sayisina sinirlandirma gibi bazi 6nelemler
alinmak istenmis olsada ekonomik biiylimeye verilen oncelik bu tedbirlerin etkili
olmasini engellemis ve kiiresel sartlarin da olumsuza donmesiyle birlikte son donemde
sik¢a giindemimizde olan doviz kuru ataklari ve yiiksek enflasyon ile sonu¢lanmustir.

Gorildiigi iizere kiiresel likiditenin veya kiiresel risk istahinin bir sinir1 ve siiresi
olmaktadir. Her ne kadar uzunca bir sure gelismekte olan iilkeler parasal genislemeler
yoluyla gelismekte olan {ilkeleri likidite agisindan desteklemisse de bu durum
gelismekte olan iilkelerin sahip oldugu yapisal ekonomik problemleri ¢6zmek yerine
daha da derinlestirmistir.

Tiirkiye’nin en biiyiik sansi portfoy yatirimlarinin biiyiik béliimiinii aldigi Avrupa
Birligi’nin halen krizden tam anlamiyla ¢ikamamis ve faiz artiglarina gitmemis
olmasidir. Lakin bu sure giderek kisalmaktadir. Tiirkiye nin biiyime temelli Kredi
Garanti Fonu kredileri gibi politikalar yerine daha ayagi yere basan ekonominin
gergekleriyle uyumlu siirdiiriilebilir bliylime rakamlarina inmek ve i¢ talebi kisitlayici
ve cari ac1g1 azaltici, katma deger yaratan, yliksek teknoloji bazli iiretime yonelmesi
gerekmektedir.
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