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GERIYE YAYILMA ALGORITMASI
KULLANILARAK YAPRAK DESENLERININ
SINIFLANDIRILMASI

Erdem BILGILI
G.Y.T.E, Elektronik Miihendisligi

O. Nuri UCAN
Istanbul Universitesi, Elektrik-Elektronik Miihendisligi

OZET: Bu calismada bes farkli bitki yapragi kullanilarak, ¢ok katmanli yapay sinir
ag1 geriye yayilma algoritmasi ile egitilmistir. Egitim igleminden sonra yapay sinir
agma tanitilan her bir yaprak tiiriinden 15 adet yaprak goriintiisii aga girig olarak ve-
rilmig ve agin bu yapraklari siniflandirmasi istenmistir. Bu iglemden sonra egitim is-
lemi sirasinda kullanilmayan 6 farkli bitki tiirline ait yaprak goriintiilerini agin sinif-
landirmast istenmistir. Ag daha once tanimadig1 bu desenleri, egitim iglemi sirasin-
da kendisine tanitilan 5 bitki tiiriinden birine benzetmeye caligmistir.

Anahtar kelimeler: Yapay Sinir Aglari, Goriintii siniflandirma, Geriye Yayilim

ABSTRACT: We have trained Artificial Neural Network (ANN) with back propagation
algorithm by using five different foliages. After training process , we have tested 15
similar foliages for each class and classification is desired by ANN. Then we have
tried to classify 6 different foliage which are not trained before. The ANN, tried to
classify these samples and it classified them to the nearest trained foliage class of
the 5 different trained class.

Key words: Artificial Neural Networks, Image Classification, Back Propagation
1. GIRIS

Bu caligmada bitkilerin yaprak goriintiileri vasitasiyla bitki siniflandirilmas1 gercek-
lestirilmistir. Tarimsal savas uygulamalarinda yapilan ilaglamalarda zararh bitkilerin
yaninda yararl bitki de zarar gérmektedir. Bunu en aza indirebilmek i¢in zararl bit-
kilerin yogun olarak bulundugu bolgeler ilaglanirken, yararli bitkinin yogun olarak
bulundugu boélgelere daha ilag piiskiirten veya bitki yogunluguna bagh olarak hic
ilaclama yapmayan otomatik ilaclama sistemlernin gelistirilmesine yonelik yogun
caligmalar yapilmaktadir. Bu tip sistemlerde bitki kimligini tayin eden yaprak goriin-
tillerinden faydalanilmasi miimkiindiir. Bir bagka uygulama sektorii ise gida sekto-
riidiir. Bitkilerin yaprak goriintiilerine bakilarak kalitesine gore siniflandirma yapi-
labilir (Machine Vision..., 1986). S. Humpries sardunya yapraklarinda yaprak ve
sap bolgesinin ayrilmasi i¢in bir yontem gelistirmistir (Humpries S., Simonton
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W.,1996). Ayrica bitki tohumlarinin siniflandirilmasina yonelik de ¢alismalar yapil-
maktadir (Liao, et al,1993). Yaprak goriintiilerinin siniflandirilimas: alaninda E.
Franz , yapraga ait genel morfolojik 6zellikleri ¢ikarmustir (Franz, et al,1995).

Yaprak goriintiilerinin siniflandirilmasi i¢in, geriye yayilim algoritmasi ile egitilen
tic katmanli yapay sinir ag1 kullanilmistir. Yapay sinir aglar1 ve 6zellikle geriye
yayilim algoritmasi son yillarda goriintii tanima uygularinda, aragtirmacilarin yogun
ilgi duydugu yontemler arasindadir. Yapay sinir ag: ile calisan sistemler goriintii
tanima uygulamalarinda hiz ve yorumlama giicii agisindan normal bilgi sistem-
lerinden iistiinliik gostermektedirler (Freeman J., Skapura D.M.,1991; Lee G.C.S.,
Lin C.T.,1995).

2. DESEN SINIFLANDIRMA

Goriintii ve ses isaretlerinin taninmasi uygulamalarinda desen sinflandirma teknik-
lerinden yararlanilmaktadir. Desen, bir goriintii parcasina, bir ses isaretine veya her-
hangi bir elektriksel isarete ait bilgileri iceren veri kiimesine verilen isimdir. Desen
siniflandirma ise bu tiir verileri belli siniflara, veri kiimelerine ayirma islemidir. De-
seni temsil eden veri kiimesi bir vektor ise buna bir boyutlu desen, bir matris ise
iki boyutlu, eger uzayda bir bolgeyi temsil ediyorsa ii¢ boyutlu desen adi verilir.

Diger isaretlerde oldugu gibi, goriintii bilgisi tagiyan desenlerde de siniflandirma ig-
lemi yapmak i¢in desene ait Ozniteliklerin (features) ¢ikarilmasi gerekir. Desene ait
verilerden hangilerinin 6znitelik olarak secilecegi ilgilenilen probleme baglidir. Ge-
nelde 6znitelik olarak ham veri kiimesinin belli elemanlarinin se¢ilmesi yerine, bu
degerlerin fonksiyonu olan, sekil hakkinda anlamli bilgiler ifade eden parametre-
ler kullanilir. Bu ¢alismada yaprak goriintiilerine ait 6znitelikler ¢ikarilirken, yaprak
kenarindaki her bir noktanin yaprak merkezine olan uzaklig: kullanilmigtir.

Iki boyutlu goriintiilerde, goriintii desenini olusturan veriler bir matris olup her bir
pikseldeki parlaklik degerini veya renk bilgisini ihtiva ederler. Siyah-beyaz goriin-
tillerde yalnizca parlaklik bilgisi islenirken, renkli goriintiilerde resmin kirmizi, ye-
sil ve mavi temel renklerine ait ii¢ ayr1 matris islenir. Bu calismada, sinifladirma is-
leminde yalnmizca goriintiiniin geometrisi kullanildigindan, siyah-beyaz yaprak go-
riintiileri tizerinde ¢aligilmistir.

3. YAPRAK GORUNTULERININ OZNITELIKLERININ CIKARILMASI

Goriintiiniin YSA' ya sunulmasindan 6nce goriintiiye ait 6zniteliklerin belirlenmesi
gerekir. Goriintiiyli YSA'da temsil eden, goriintiiye ait znitelik vektorii olacaktr.
Bazi uygulamalarda 6znitelik ¢cikarma islemi de YSA tarafindan yapilmaktadir. Boy-
lece iki katli bir sistem tasarlanmasi gerekir. Birinci ag oznitelik vektorlerini ¢ikarir-
ken ikinci ag smiflandirma iglemini gerceklestirir. Bu calismada, dznitelikler YSA
ile degil dogrudan seklin geometrisinden c¢ikarilmistir. YSA sadece siniflandirici
olarak kullanilmisgtir.

Ozniteliklerin ¢ikarilmasinda dnce esik degeri kiiciik tutulmus sobel kenar tanima al-
goritmastyla yapraklardaki kenarlar bulunmustur (Altug, E. 1992; Fu K.S., 1986).
Kenar goriintiisiine ait veriler A matrisinde tutulur. Gelistirilen bir yontemle kenar
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goriintiisiinden, yaprak cevresini cevreleyen sinir goriintiisii elde edilmistir. Burada
sOzii edilen sinir, yaprak ile zemin goriintiisiiniin ara kesitidir. Bu goriintli matrisinde
B tutulur. Boylece goriintiide yapragin bulundugu bolge belirlenmis olmaktadir. Bu
goriintii sinir piksellerinin degeri '1' olan diger piksellerin degeri '0' olan ikili (binary)
bir gortintiidiir. Bagka bir deyisle goriintiideki '1' lerin sayis1 yapragin ¢evre uzunlu-
gunu vermektedir. Bir sonraki asamada, goriintiide sinir icerisinde kalan yapraga ait
bolgedeki biitiin piksellere '1" degeri verilip zemine ait piksellere '0' degeri verilir.
Bu gortintiideki '1' degeri iceren piksellerin sayis1 yapragin alanini vermektedir. Alan
goriintiistine ait piksel degerleri C isimli bir matriste tutulur. Yapragmn alant bulun-
duktan sonra yaprak goriintiistintin agirlik merkezi ve simetri eksenleri bulunur. Her-
hangi bir yapraga ait verilerin goriintiiniin dénmesinden etkilenmemesi icin, yalniz-
ca en dis kenar1 gosteren B matrisine ait goriintii, simetri eksenlerine gore dondiirii-
liir. Boylece simetri eksenleri, ayn1 zamanda yeni olusturulan dondiiriilmiis goriintii-
niin yatay ve diisey eksenleri olur. Bu son goriintii E matrisinde tutulur. Yaprak cev-
resini gosteren bu goriintiideki her bir sinir pikselinin, agirlik merkezine olan uzakli-
81 ve yatay simetri ekseni ile yaptig1 a¢1 bulunur. Bulunan bu uzaklik degerleri go-
riintiideki en biiyiik uzaklik degerine boliinerek normalize edilmis uzaklik degerleri
elde edilmis olur. Boylece 6zniteliklerin yaprak goriintiisiiniin biiyiikliigiinden ba-
gimsiz olmasi saglanir. Oznitelikler olusturulurken 4° lik adimlarla uzaklhik degerle-
rinden ornekler alinir. Boylece her bir yaprak i¢in 90 adet 6znitelik ¢ikarilmis olur.

Baslangigta her bir tiirden en az 15 adet olmak iizere 11 farkl: tiire ait yapraklar ta-
rayicl ile taranarak, elde edilen goriintiiler 256 gri seviyeli BMP formatinda kayde-
dilmistir. Oznitelik ¢ikarma iglemi sirasinda her bir dosyadaki goriintiiye ait veriler
once ARES isimli bir matrise atanmistir. Daha sonra ARES matrisi kullanilarak, ke-
nar tanima isleminden baglayarak yukarida anlatilan iglemler sirasiyla yapilarak 6z-
nitelikler ¢ikarilmistir.

3.1. Kenar Tamima Islemi ve Yaprak Dis Kenarinin Bulunmasi

Yaprak kenarlarinin bulunmasinda sobel kenar tanima maskeleri kullanilmistir. So-
bel kenar operatorlerinde hem x hem de y olmak iizere iki ayr filtre ile konvolus-
yon iglemi uygulanir. Bu konvolusyonlarin kareleri toplaminin karekokii, gradientin
mutlak degerini verir. Herhangi bir piksel i¢in bulunan bu degerin belli bir esik de-
gerinden biiyiik olmasi durumunda bu piksel bir kenar noktasi olarak kabul edilir.
Calismada, biitiin kenar noktalarinin goriinmesi icin esik degeri kiigiik tutulmusgtur.
Biiyiik esik degerlerinin se¢ilmesi durumunda bazi kenarlarin kayboldugu gozlen-
mistir. Esik degerinin kiigiik tutulmasindaki maksat en dis kenarin kopuk kopuk de-
gil de siirekli olarak bulunmasini saglamaktir. Yatay ve diisey sobel maskeleri asa-
gida gosterilmisgtir.

Sy = 2 0 21, S,=1 0 0 0 (1)
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Sobel kenar tanima algoritmasi isletilerek ARES goriintii matrisi ile sobel maskele-
rinin konvoliisyonu alinir ve esik degeri ile karsilastirildiktan sonra elde edilen ke-
nar goriintiisii A matrisine atanir. Boylece A matrisi sifir ve birlerden olusan, bir
olan elemanlar1 kenarlara karsilik diisen bir matris olarak elde edilir. Calismada kul-
lanilan bir frenk iiziimii yapragina ait ARES matrisi goriintiisii (Sekil 1.a) ve A mat-
risine ait kenar goriintiisii (Sekil 1.b) asagida gosterilmigtir.

Kenarlarin bulunmasindan sonra cismin en dig kenar1 yani yaprak goriintiisii ile ze-
minin arakesitini olusturan kenarin bulunmasi gereklidir. Aslinda kenar tanima isle-
mi sirasinda esik deger biiyiik tutulursa i¢ kenarlar elimine edilerek en dis kenar tek
basina elde edilebilir. Ancak bu yontem her zaman dogru degildir. Bu durumda elde
edilen sinir siirekli olmayabilir. Ciinkii baz1 i¢ kenar noktalarina ait gradientler, ba-
z1 sintr piksellerine ait gradientlerden biiyiik olur. Bu nedenle en dis kenari siirekli
olacak sekilde elde etmek sartiyla, i¢ kenarlar1 tamamen yok etmek miimkiin degil-
dir. Bu durum sekildeki degisik esik seviyeleri i¢in elde edilmis frenk tiziimii yapra-
gina ait kenar goriintiilerinde goriilmektedir (Sekil 1.b, d, e).

Sekilde b ve d goriintiilerinde dis kenar siirekliligini korumasina ragmen i¢ kenarlar
tamamen kaldirilamamigtir. Daha biiyiik bir esik degeri i¢in elde edilen e goriintii-
siinde ise dig kenarda siireksizlik noktalar1 goriilmeye baglamasina ragmen i¢ kenar
noktalar1 halen daha varliklarini korumaktadirlar. En son goriintii cismin ¢evresinin
bulunmasinda son derece etkili bir yontem olan sol el yontemiyle elde edilmisgtir
(Bilgili E., 1999). Goriildiigii gibi hi¢ bir i¢ kenar noktas1 mevcut degildir ve dis ke-
narda siireksizlik s6z konusu degildir. Bu ¢alismada yaprak sinirinin bulunmasinda
bu yontem kullanilmigtir. Yapragin kenarlarina ait A matrisindeki goriintii kullanila-
rak bulunan yapragin dis kenarina ait goriintii B matrisine atanmistir.

(a) Orijinal goriinti (c) Sol el yontemi ile
elde edilen cisim-zemin

sinirt

(d) esik=0.3 (e) esik=1

Sekil 1 Degisik esik degerlerinde yaprak kenar goriintiileri
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3.2. Yaprak Alaninin Bulunmasi

Yaprak alaninin bulunmast i¢in yaprak sinir1 i¢indeki biitiin piksellerin '1' yapilarak
bu piksellerin sayisinin bulunmasi gereklidir. Yaprak sinir1 goriintiisiinii iceren B
matrisi kullanilarak, yaprak sinir1 igerisindeki biitiin pikseller ‘1°, diger pikseller si1-
fir yapilir. Olusturulan bu yeni goriintii C matrisine aktarilir. Yapragin alan1 C mat-
risindeki 'l' degerine sahip elemanlarin sayisina esittir. Buraya kadar anlatilan A, B
ve C matrislerinin boyutlari esittir. Bu goriintiiniin bulunmasindan sonra yaprak ala-
n1 ve seklin agirlik merkezi bulunabilir.

Matrisin satir sayisi m, siitun sayist n olmak {izere yaprak alani asagidaki gibi tanim-
lanir. Matrisde yaprak icerisine dahil elemanlarin degerleri 'l’, diger elemanlar '0'
oldugundan, yaprak alani matrisin biitiin elemanlarinin toplamidir. Dolayisiyla alan
ifadesi;

alan = i z": Cy olacaktir, )
i=1 j=1
Agirlik merkezinin koordinatlar ise ;
1 & & 1 &n&
samerk = iC,» Ve sutmerk=—— jCij 3)
alan E j§=:1 y alan EZ{

ifadeleri ile tamimlanir.

3.3. Simetri Eksenleri

Goriintli tanima uygulamalarinda, goriintiilerin oryantasyon, boyut ve oOteleme
islemlerinden bagimsiz olacak sekilde modellenmesi en ¢ok dikkat edilmesi gereken
husustur. Aksi taktirde ayni goriintiiniin farkli pozisyonlardaki goriiniigleri cismin
dogru smiflandirilmasma engel olur. Ciinkii bu durumda goriintii matrisi farkli
olacagindan, orijinalinden tamamen farkli 6zniteliklerle karsilasmak s6zkonusu ola-
caktir.

Bu nedenle yaprak goriintiilerinin modellenmesi, goriintiiniin simetri eksenlerine
gore yapilmistir. Goriintiiniin yatay simetri ekseni, goriintiiyii alan olarak iki esit
parcaya boler ve goriintiiniin agirlik merkezinden gecer. Dikey simetri ekseni ise
yine goriintiiniin agirlik merkezinden geger ve yatay simetri eksenine diktir. Boylece
yaprak goriintiisii hangi pozisyonda bulunursa bulunsun, simetri eksenleri referans
alinarak cikarilan 6zniteliklerin degeri ve siras1 degismeyecektir.

Goriintliniin mevcut pozisyondaki yatay ekseniyle simetri eksenlerinin yapmis
oldugu a¢1 bulunarak, B matrisindeki kenar goriintiisii bu ac1 kadar dondiiriilerek E
matrisi elde edilmistir. Bu islemler sirasinda kullanilan bagintilar asagida verilmistir.
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m n
cmi = Z 2 ((satmerk - i)2 +(j~- sutmerk)2 )Cij C)
i=l j=1
m n
Mgy = ZZ(satmerk —i )2 Cy ®)
i=1 j=1
my = >, 3 (j — sutmerk )& Cy ©)
i=1 j=1
My, = 2 2 ((satmerk — i)(j — sutmerk))C i )
i=1 j=1
1920 + 220 "M02 gy 8)
myy

denkleminin kokleri simetri eksenlerinin yatay eksenle yapmig oldugu aciy1 vermek-
tedir (Franz E..et al,1995). B matrisine ait goriintii 6 kadar dondiiriiliirse simetri ek-

senleri yatay ve diisey eksenle ¢akigmis olur. Bunun i¢in 6nce B matrisindeki '1' de-
gerine sahip dis kenar piksellerinin her birinin agirlik merkezine olan uzakliklari ve
yatayla yapmis olduklart a¢1 bulunarak, dis kenardaki noktalar kutupsal koordinat-
larda modellenir. Dig kenarin bulunmasi sirasinda ¢alistirilan programi dis kenar
piksellerinin satir numaralarin1 SATIR vektoriinde, stitun numaralarint ise SUTUN
vektoriine kaydetmektedir. Bu vektorlerin boyu ayni zamanda ¢evre iizerindeki pik-
sel sayisina esittir. Cevre uzunlugu i¢in bir 6lgek olarak alinabilir. Bu vektorlerden
yararlanarak dis kenar noktalarinin yapragin merkezine olan uzakliklar1 hesaplana-
rak, uzunluklar UZUNLUK matrisine, simetri eksenini baz olarak alan acilar ise TE-
TA matrisine atanir.

UZAKLIK ) = \(SATIRG) - satmerk)} +(SUTUN(i) - sutmerk)? ) ©)
TETA(i) = atan2((satmerk — SATIR(i)),(SUTUN (i) — sutmerk))— tetal (10

Egsitlikteki atan2(e) fonksiyonu [0, 2] araliginda degerler alan 6zel arctangent fonk-
siyonudur. Diger terim tetal ise denkleminin pozitif kokiidiir.

Bu sonugclar elde edildikten sonra seklin dondiiriilmesi miimkiindiir. D6nme iglemin-
de sonraki elde edilecek goriintiiniin dig kenar piksellerinin satir ve siitiin numarala-
rin1 kaydetmek iizere SATIR1 ve SUTUNI1 vektorleri tanimlanir.

SATIRI(i) = UZAKLIK(i)* cos(TETA(i)) 1n
SUTUN 1(i) = -UZAKLIK (i) * sin (TETA (i)) (12)
Bu vektorler vasitasiyla dondiiriilmiis goriintiiye ait baslangicta biitiin elemanlari
sifir olan matrisi agagidaki bagint1 ile giincellenir.

E(SATIRI(i) + satmerk, SUTUN1(i) + sutmerk) = 1 (13)

Matrisin indislerinin tamsayr olmamasi durumunda, tamsayiya yuvarlatma islemi
yapilir.
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3.4. Ozniteliklerin Cikarilmasi

Elde edilen UZUNLUK ve TETA matrisindeki elemanlarin siralanisi dis kenarin bu-
lunmasinda izlenen siraya goredir. Uzunluklar TETA matrisindeki ac1 degerlerine
gore kiiciikten biiyiige dogru, 4° lik adimlarla siralanir. Her araliktaki maksimum
uzuluga sahip piksel orneklenir. Bu amagla egitim matrisinin birinci siitunu kullani-
lir. Matrisin diger stitunlarinda ise her bir a¢1 derecesine karsi diisen minimum uzun-
luklar ile bu nokta sayis1 kaydedilir. Ancak bu siitunlardaki verilere siniflandirma
asamasinda ihtiya¢ duyulmamigtir. Maksimum uzunluklar siniflandirma igleminde
yeterli olmustur.

4. SINIFLANDIRMA ISLEMI

Smiflandirma islemine baslamadan Once biitiin yapraklar okutularak Oznitelikler
cikarilmig ve kaydedilmistir. Daha sonra alt1 degisik siniftan birer 6rnek segilerek
YSA egitilmistir. Test igleminde 11 tiire ait yaprak goriintiileri kullanilmigtr.

Mevcut biitiin yaprak goriintiilerine ait 6znitelikler her bir tiire ait, tiiriin kendi ad1y-
la anilan akasya, akgaagac, citlenbik, giil, igde, karaagac, kartopu, karakavak, kus-
burnu, leylak, frenk {iziimii 6znitelik matrisleri elde edilmistir. Bu matrislerin her bir
kolonunda degisik bir yapraga ait veriler bulunmaktadir.

Sekil 2 Simetri eksenlerine gore dondiiriilmiis yaprak goriintiisii

mmn 1968 5866
LYY

a) Akasya b) Karaagag ¢) Karakavak

LBIN 88900 014400

{1 0002330 06940

d)Kartopu e)Kusburnu f)Akcaagac

'\..h-Il
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j) Leylak k) Frenk Uziimii )Model yapraklar

Sekil 3 Calismada kullanilan yaprak goriintiileri

4.1. Geriye Yayllma Ag Ile Simflandirma

Geriye yayilma aginda giris katmani 90, sakli katman 35 cikis katmani ise 6 hiicre-
den olugmaktadir. Giris katmanindaki hiicre sayisi, 6znitelikler girig olarak kullanil-
digindan 6znitelik vektoriiniin uzunluguna esittir. Yaprak kenarindan her 4°’ de bir
ornek alindigindan, 360° icin, toplam 90 adet 6rnek alinmigtir. Geriye yayilim agin-
da sakli katmanda kullanilan hiicrelerin optimum sayis1 i¢in genel bir analitik ifade
mevcut degildir (Lee G.C.S., Lin C.T., 1995). Bu nedenle sakli katmandaki hiicre sa-
yist i¢in gesitli degerler alinip egitim iglemi yaptirilmis, 35 hiicrenin kullanilmasinin
optimum ¢6ziim oldugu gozlenmistir. Her bir sinift temsil eden vektoriin boyu 6 bit
olarak seg¢ildiginden, c¢ikig katmanindaki hiicre sayist 6 alinmistir. Biitiin katmanlar
icin transfer fonksiyonu olarak [0,1] araliginda ¢ikis degerleri iireten ve her noktada
tiirevi almabilen logsig(¢) fonksiyonu kullanilmistir. Bu fonksiyonun tanimi asagi-
daki gibidir.

logsig(n) = 1/ (14+exp (-n)) (14)

Agin egitiminde adaptif momentum geriye yayilma 6grenme kurali kullanilmigtir
(Jacobs R.A.,1988). Bu yontemin birbirine cok benzeyen desenleri tanimadaki per-
formansinin diger yontemlere gore ¢ok iyi oldugu gozlenmigtir. Ciinkii diger yon-
temlerle yapilan denemelerde dogru siniflandirma iglemine pek az rastlanildi§indan
bu uygulama icin kullanigsiz olduklari goriilmiistiir. Oysa bu yontemde % 100'e ya-
kin dogrulukta bir siniflandirma gerceklestirilmistir.

Egitim islemi i¢in gecen siire yaklasik 4 dakika olmustur. Giris kiimesinin biiyiik-
liigii ve istenilen hatanin ¢ok kiigiik degerde tutulmasi, ayni zamanda sinif sayisinin
fazlalig1 g6zoniine alindiginda bu siire ¢ok biiyiik degildir. Bu ag modeli ile yapilan
egitim isleminin ¢iktist agagida gosterilmistir. Beg farkli yaprak tiiriinden birer tane
model secilerek ag egitilmistir. Egitim igleminde kullanilan akasya, karakavak, ka-
raagac, kartopu ve kusburnu yapraklart kullanilmigtir.
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Bu islemin baginda tanimlanan negitim matrisinde her bir sinifi temsil eden model
yapraklara ait veriler bulunmaktadir. Akasya yapraklar i¢in 5 numarali yaprak, ka-
rakavak ve karaagac i¢in bu tiirlere ait 4 numarali yapraklar, kartopu ve kusburnu
tiirleri i¢in ise 2 numarali yapraklar model olarak secilmistir. Agin egitiminde, agin
mevcut ¢ikig degeri ile olmasi istenilen ¢ikis degeri arasindaki farki 6l¢mek i¢in top-
lam karesel hata hesaplanmigtir. Toplam karesel hata asagidaki gibi tanimlanmakta-
dir (Lee G.C.S, 1995).

SSE=‘/§m:§n:(d,/—y,-j)2 (15)

j=1 i=l

Bu ifadede m toplam sinif sayisi, n ¢ikis katmanindaki toplam hiicre sayisidir.
Dolayisiyla bizim calismamizda m’nin degeri 5 ve n’in degeri ise 6 alinmigtir.
Girise j. sinifa ait model goriintii uygulandiginda, i. ¢ikis hiicresinin almasi gereken

deger d]l ile hiicrenin mevcut degeri ise yfli ile gosterilmektedir.

Hedeflenen toplam karesel hata (SSE), 2x10™ alinmistir. Toplam karesel hata degeri
bu degerin altina diisiince egitim islemi durdurulmustur. Bu hedefe 2611 egitim
adim1 sonunda ulasilmistir.

Egitim isleminde, ¢ikis desenine ait bilgi ise nhedef matrisinde tutulmustur. Bu
matris asagida verimistir.

"1 101 0"

01 1 01

00 1 11
nhedef =

1 01 01

01 01 1

LIOIOOJ.

Bu matristeki siitunlar sirastyla akasya, karakavak, karaagag, kartopu ve kusburnu
tiirlerine ait ¢ikis desenleridir.

Egitim isleminin ardindan her bir tiirden 15 yaprak olmak iizere, 5 tanesi aga
tanitilan, 6 tanesi de aga tanitilmayan toplam 11 tiir izerinde test yapilmistir. Test
islemi sonucunda her bir tiirden ilk 10 yapraga ait ¢ikis desenleri ve agin her bir
yaprak tiirlinii tanimadaki bagar1 orani asagidaki tablolarda verilmistir.
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Tablo 1. Akasya Yapraklari

Yaprak NO 1 2 3 4 5 6 7 8 9 10 | Hedef | Basarim
Z 1 ]0.951.00|1.00|1.00 |1.00 |1.00 [1.00 |1.00 [1.00 |0.97 [1.00
= 2 10.01 {0.00 {0.00 {0.00 {0.00 {0.00 {0.00 [0.00 {0.00 [0.04 [0.00
g 3 10.19 10.00 {0.00 |0.00 [0.00 |0.00 [0.00 |0.00 [0.00 |0.14 |0.00 % 100
v 4 11.00[1.00 [1.00 [1.00 [1.00 | 1.00 [1.00 [1.00 [1.00 [0.93 [1.00 | *
= 5 10.00 {0.00 {0.00 {0.00 {0.00 {0.00 {0.00 [0.00 {0.00 [0.01 [0.00
o 6 [1.00 {1.00 |1.00 |1.00 |1.00 |{1.00 |1.00 |1.00 |1.00 |1.00 |1.00
Tablo 2. Karakavak Yapraklar:
Yaprak NO 1 2 3 4 5 6 7 8 9 10 | Hedef | Basarim
Z 1 [1.00 |[1.00 [0.01 [1.00 {0.99 |1.00 [1.00 |1.00 [1.00 |1.00 |1.00
E‘E 2 [1.001.00 [1.00 |1.00 [1.00 |1.00 [1.00 |1.00 [1.00 |1.00 |1.00
g 3 10.00 |0.00 [0.00 [0.00 [0.00 |0.00 [0.00 |0.00 [0.00 |0.00 [0.00 % 100
wr 4 10.00 [0.00 [0.74 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 | ©
= 5 [1.00|1.00 {0.99 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00
o 6 10.00 {0.00 {0.00 {0.00 {0.00 [0.00 |0.00 |[0.00 |0.00 [0.00 |0.00
Tablo 3. Karaaga¢ Yapraklari
Yaprak NO 1 2 3 4 5 6 7 8 9 10 | Hedef | Basarim
Z 1 ]0.00 [0.00 {0.00 [0.00 {0.00 [0.00 [0.00 |0.00 {0.00 |0.00 [0.00
5]'] 2 [1.00|1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00
E 3 [1.00[1.00 [0.99 |1.00 [1.00 |1.00 [1.00 |1.00 [1.00 |1.00 [1.00 %86.67
wr 4 [1.00 [1.00 {0.96 |1.00 [1.00 [1.00 |1.00 |1.00 |1.00 |[1.00 |1.00 '
= 5 10.00 {0.00 {0.99 [0.00 [0.54 [0.00 {0.00 [0.00 {0.00 [0.00 [0.00
© 6 |1.00 |1.00 {0.00 [1.00 {0.31 [1.00 |1.00 |1.00 |1.00 |1.00 |1.00
Tablo 4.Kartopu Yapraklar:
Yaprak NO 1 2 3 4 5 6 7 8 9 10 | Hedef | Basarim
Z 1 [1.00 |1.00 [1.00 [0.00 {0.16 |1.00 [1.00 |1.00 [1.00 |1.00 |1.00
= 2 10.00 |0.00 [0.00 |0.91 |0.62 |0.00 [0.00 |0.00 [0.00 |0.00 [0.00
g 3 [1.001.00 [1.00 [1.00 [1.00 |1.00 [1.00 |1.00 [1.00 |1.00 |1.00 %86.67
23 4 10.00 {0.00 {0.00 |1.00 {0.98 [0.00 {0.00 [0.00 {0.00 [0.00 [0.00 '
= 5 [1.00{1.00 [1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00
o 6 10.00 {0.00 {0.00 [0.00 {0.00 [0.00 |0.00 |[0.00 |0.00 |[0.00 |0.00
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Tablo 5. Kusburnu Yapraklari

Yaprak NO 1 2 3 4 5 6 7 8 9 10 | Hedef | Bagarim
= 1_]0.00 |0.00 [0.00 |0.00 |0.00 |0.00 |0.00 |0.00 [0.00 |0.00 |0.00
2 2 [1.00[1.00 [1.00 [1.00 [1.00 | 1.00 [1.00 |1.00 |1.00 | 1.00 |1.00
2 [3 [1.00[1.001.001.00[1.00[1.00[1.00 |1.00 [1.00 |1.00 [1.00 % 100
w |4 [1.00[1.00[1.00[1.00[1.00[1.00[1.00 [1.00 [1.00 |1.00 |1.00]|"
¥ |5 [1.001.00 [1.00[1.00 [0.99 [1.00 |1.00 | 1.00 [1.00 |1.00 |1.00
© 16 [0.00[0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00

Tablo 6. Akcaagac¢ Yapraklar:

Yaprak NO 1 2 3 4 5 6 7 8 9 10 Hedef
= 1_]0.00]0.99 [1.00 [0.97 |0.91 [0.98 |0.95 [0.99 [0.91 |1.00
2 {2 ]0.09 [1.00[1.00 |1.00 [0.99 [0.98 [0.98 |1.00 |1.00 | 1.00 o
= 3 11.00[1.00 [0.02 [1.00 [1.00 |[1.00 [ 1.00 [ 1.00 [1.00 |1.00 | BELIRLI
@ |4 [0.00]0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 [0.00 | DEGIL
2[5 [1.00]1.00[1.00[1.00 [1.00[1.00 [1.00 [1.00 [1.00 |1.00
© 6 10.000.00]0.00[0.00]0.00 [0.00 [0.00 [0.00 [0.00 [0.00

Tablo 7. Citlenbik Yapraklar:

Yaprak NO 1 2 3 4 5 6 7 8 9 10 Hedef
z 1 [0.99 [1.00 [1.00 |0.00 [0.00 |0.02 [0.00 | 1.00 |1.00 | 1.00
2 2 [0.00[0.00 [0.00 [0.77 [ 1.00 [0.96 |1.00 |0.00 |0.00 |0.00 o
2 3 10.00 [0.00 [0.00 [0.99 [1.00 [0.94 | 1.00 |0.00 |0.00 [0.00 | BELIRLI
w |4 [1.00]1.00[1.00[1.00]1.00[0.88 [1.00 [1.00[1.00 |1.00 | DEGIL
¥ |5 [0.000.00 [0.00 [0.00 [0.00 [0.01 [0.00 [0.00 |0.00 |0.00
© T6 [1.00][1.00]1.00[1.001.00]1.00[1.00]1.00[1.00]1.00

Tablo 8. Giil Yapraklar:

Yaprak NO 1|23 (4|56 7]|8]9]10 Hedef
= 1_]0.00 [0.00 [0.00 |0.00 |0.01 |0.00 |0.00 |0.02 [0.00 |0.00
2 2 10.99 [1.00[0.79 |1.00 [0.99 [1.00 | 1.00 | 1.00 |1.00 | 1.00 o
2 3 11.00[1.00 [ 1.00 [1.00 [1.00 [1.00 | 1.00 [ 1.00 [1.00 |1.00 | BELIRLI
w |4 [1.00]0.99[1.00[1.00[0.31[1.00 [1.00 [1.00[1.00 [1.00 | DEGIL
2[5 [1.00]1.00[0.17[0.90 [1.00 [0.23 [1.00 [0.83 [0.11 | 1.00
“ 6 10.00]0.00]0.96 [0.37 [0.00 [0.87 [0.12 [0.04 [0.00 [0.00




Erdem Bilgili, O. Nuri Ugan 12

Tablo 9. igde Yapraklari

Yaprak NO 1 2 3 4 5 6 7 8 9 10 Hedef

1.00 | 1.00 [1.00 | 1.00 | 1.00 | 1.00 [1.00 | 1.00 | 1.00 | 1.00
0.00 [0.00 [0.00 [0.00 [0.00 |0.00 |0.00 [0.00 [0.00 |0.00 o
0.00 |0.00 {0.00 [0.00 [0.00 |0.00 {0.00 [0.00 |0.00 [0.00 | BELIRLI
1.00 [1.00 [1.00 [1.00 | 1.00 | 1.00 [1.00 [1.00 [1.00 [1.00 | DEGIL
0.00 [0.00 [0.01 [0.00 [0.00 |0.00 |0.00 [0.00 [0.02 |0.00
1.00 [ 1.00 [0.99 | 1.00 | 1.00 | 1.00 |1.00 | 1.00 | 1.00 | 1.00

CIKIS DESENI

N[N ||| |—

Tablo 10. Leylak Yapraklar:

Yaprak NO 1 2 3 4 5 6 7 8 9 10 Hedef

0.98 0.00 {0.00 |0.59 [0.00 |0.00 |0.00 |0.00 |0.00 |0.00
1.00 [ 1.00 [ 1.00 [ 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 o
0.00 [0.53 [1.00 [0.01 [1.00 | 1.00 [1.00 [1.00 [1.00 | 1.00 | BELIRLI
0.00 [1.00 [1.00 [0.00 [1.00 [1.00 [ 1.00 [1.00 [1.00 [1.00 | DEGIL
1.00 [0.68 [0.00 | 1.00 [0.00 [0.00 [0.00 [0.00 [0.00 |0.00
0.00 [0.05 [1.00 [0.00 [1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00

CIKIS DESENI

NN | [N |—

Tablo 11. Frenk Uziimii Yapraklar

Yaprak NO 1 2 3 4 5 6 7 8 9 10 Hedef

1.00 [ 1.00 {1.00 |1.00 |1.00 | 1.00 [0.00 |1.00 | 1.00 |1.00
1.00 [1.00 {1.00 |1.00 [1.00 [1.00 | 1.00 |1.00 [1.00 |1.00 o
0.00 |0.00 {0.00 [0.00 |0.00 [0.00 [1.00 {0.00 |0.00 [0.01 | BELIRLI
0.00 [0.00 [0.00 0.00 [0.00 [0.03 | 1.00 [0.00 [0.00 [0.00 | DEGIL
1.00 [1.00 [1.00 |1.00 {1.00 | 1.00 [0.00 [0.95 |1.00 |1.00
0.00 [0.00 [0.00 [0.00 [0.00 [0.00 |1.00 [0.00 [0.00 |0.00

CIKIS DESENI
QN[NNI [—

5. SONUC

Test iglemi sonucunda Akasya yapraklar1 %100, karakavak yapraklar1 % 100 kara-
agac yapraklar %87, kartopu yapraklar1 %87 kusburnu yapraklari ise %100 dogru-
lukla siniflandirtlmistir. Sistemin toplam siniflama dogrulugu %95 olmaktadir.

Egitim islemi sirasinda aga tanitilmayan diger 6 tiire ait ¢cikis desenlerine bakildigin-
da akgaagag icin 111010 cikis deseni baskin olarak gozlenmektedir ki bu aga taniti-
lan bitki tiirlerinden farkli bir sinif oldugunu gostermektedir. Citlenbige ait goriintii-
ler 100101 ¢ikis deseni ile akasyaya ve 011101 cikis deseni ile karaagaca benzetil-
mistir. Giil ise 011110 ¢ikis deseni ile kusburnuya benzetilmistir. Igde yapraklarimnin
tamami1 100101 c¢ikis deseni ile akasya yapraklari ile iligkilendirilmistir. En zor sinif
leylak olarak goze carpmaktadir. Leylak yapraklari karaaga¢ ve karakavak yaprak-
larina benzetilmistir. Frenk iizimii yapraklarinin tamamu ise; 110010 ¢ikis deseni ile
karakavak yapraklarina benzetilmistir.
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OZET: Tiirkiye ekonomisinin son yillardaki ekonomik verileri detayl olarak agik-
lanmustir. Ozellikle son yillarda yasanan ekonomik krizlerin kapsami agiklanmuistir.
Sonug olarak Tiirkiye ekonomisinin 6nemli kaynaklari, Tiirk insaninin gayreti ve
alinmasi gerekli onlemler 6zetlenmistir.

Anahtar sozciikler: Milli gelir, ekonomik kriz, enflasyon, devaliiasyon, verimlilik.

ABSTRACT: Data of Turkish economy of the current years are explained in detail.
Especially the economy crises of the last years are explained. Finally important
sources of the Turkish economy, hardworking of the Turkish people and required
precautions are summarized

Key words: National income, ecomic crisis, inflation, devaluation, efficiency.
I. GENEL GORUNUM

1. 2001 Yilinda Tiirkiye Ekonmisinin Genel Goriiniimii

Tiirkiye ekonomisinin en diizenli faaliyette bulundugu yillar 1923-1950 yillaridur.
Tiirk Lirasinin diinya ekonomisinde en degerli oldugu yillar bu yillardir. 1923 yilin-
da fert bagina diisen gelir dagilimi (45) dolardir. O yillardaki Avrupa iilkeleri fert ba-
sina diisen ortalama gelir dagiliminin biraz altindadir. Tiirkiye’nin 2001 y1l1 gelir da-
gilimi ise (3000) dolar dolaylarindadir. Bu dagilim Avrupa iilkelerinde ortalama (36)
bin dolardir. Tiirkiye’nin 1923-1938 yillar1 ortalama kalkinma hizi (%7.9)’dir. Cum-
huriyet tarihimizin en yiiksek kalkinma oramidir. 2001 yili kalkinma hedeflerine go-
re kalkinma hiz1 2001 yil1 i¢in (% 4.5) olarak hesaplanmustir (%-3 olabilecegi de he-
saplanmaktadir).

Diinyada gelir dagiliminin en adaletsiz oldugu iilke Sili ve Brezilya’dir. 2001 yilina
girerken Tiirkiye bu iilkelerden ¢ok daha asagi siralarda bulunmaktadir. Yine Tiirki-
ye diinyadaki (230) iilke ve bolge arasinda egitime en az para harcayan lilke duru-
mundadir.

Tiirkiye Odalar Birligi nin Nisan 2001°de yayinladig1 rapor; Tiirkiye Ekonomisi i¢in
onemli veriler icermektedir. Rapora gore; Tiirkiye’de 1990-2000 yillar1 savurganli-
81 (195.2) milyar dolar’dir. Bunun en 6nemli nedenlerinden biri yiiksek meblagh i¢
bor¢lanmalardir. Bu donem igerisinde sadece i¢ borg faiz 6demeleri (143) milyar do-
lar diizeyindedir.
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Bunun diginda KiT’lerin ve 6zellestirme kapsamindaki kuruluslarin bor¢lanma ge-
reksinimlerinin toplami (32.2) milyar dolardir.

Kamu bankalarinin gérev zarari, sadece 1990-2000 yillar1 arasinda 20 milyar dolar-
dir. Ayn1 dénem igerisinde, Ziraat Bankasi’nin Kooperatif Birlikleri’ne diisiik faizli
kredi nedeni ile hazine zarar1 (9.2) milyar dolar’dir.

Tamamlanmas1 geciken kamu yatirimlarinda yipranma, bakim ve idame harcamala-
1 nedenleri ile hazinenin zarar toplami (6.8) milyar dolardir.

Bu donem igerisindeki ihale yolsuzluklarimin tahmini degeri (2.1) milyar dolar’dir.

Ayni rapora gore bu savurganliklar olmasaydi bugiin, kisi bagina milli gelirimiz
(4500) dolar, ihracatimiz (43) milyar dolar, yine bu on yilda toplam (5.394.000) in-
sanimiza is temini, (20) milyar dolar daha harcanabilseydi, biiyiikk GAP Projesi’nin
bu giine kadar tamamlanmamis olan noksanliklar1 tamamen tamamlanmis olacakti.
Ayrica TL. nin yabanci milli paralar kargisinda bu kadar deger kayb1 da olmayacak-
t1 (Savurganlik ..., 2001).

Tiirkiye’de tarim sektorii ise yeterli analizlerin, planlarin, hesaplarin, yatirimlarin
yapilamamasi1 ve gerekli ilginin gosterilememesi sonucu agir darbogazlara girmis,
pekeok iiretim alanlar1 diga bagimli hale gelmistir.

20 y1l oncelerine kadar Tiirkiye, bakliyat iiretimi yoniinden kendi kendine yeten ye-
di giiclii tilkeden biriydi. 1981 yilinda ilk kez piring ithal etmeye basladik.

Mercimek iiretiminde diinya’nin en biiytik ii¢ iireticisinden biriydik. Yilda (846) bin
ton iiretir, (242) bin tonu ihra¢ ederdik. Simdi yilda sadece (180) bin ton iiretebili-
yoruz. Ton bagina (630) dolar 6deyerek Amerika Birlesik Devletleri ve Kanada’dan
yesil ve kirmizi mercimek ithal ediyoruz. Nohut iiretiminde ise Diinya’nin 6nde ge-
len dort iireticisinden biriydik. Yillik iiretimimiz (850) bin ton olup bunun (277) bin
tonunu ihrag¢ ederdik. Bugiin ise Amerika Birlesik Devletleri ve Meksika’dan nohut
ithal etmekteyiz. Piring tiiketimimiz her yil i¢in (700) bin tondur. Yillik iiretimimiz
ise (250) bin tondur. Amerika Birlesik Devletleri, Avusturalya, Mistr, 1talya’dan ton
basina (400 ila 1200) dolar ddeyerek piring ithal ediyoruz. Misir iiretiminde ise yine
on siralarda geliyorduk. Gegen yi1l ABD’den (98.1) milyon dolar 6deyerek (839) bin
ton mustr ithal ettik. Bu yil ithal etti§imiz misir i¢in ton bagina 680 dolar 6dedik. Mil-
li yemegimiz olan fasulye iiretimimiz de artik tiiketimimizi karsilamiyor. ABD, Cin,
Arjantin, fran’dan ton bagina (900) dolar 6deyerek yilda (80) bin ton fasulye ithal
ediyoruz. Barbunya fasulyesi de tiiketimimizi karsilamadigindan ABD, Kanada,
Cin, Iran, Azerbaycan’dan tonuna (900) dolar 6deyerek yilda (20) bin ton barbunya
ithal ediyoruz. Bakla iiretimimiz tiiketimimizi karlsiladig1 gibi ihracatimizi da yapa-
biliyorduk. Yillik iiretimimiz y1llik (80) bin ton dolayindaydi. Son yillarda ise ancak
(37) bin ton iiretebiliyoruz. Tiiketim ihtiyacimizt ABD’den sagliyoruz. Bugday iire-
timimiz yilda (20) milyon ton dolayindaydi. Simdi ancak (15) milyon ton iiretebili-
yoruz.. Bugday ithalati nedeniyle sadece gegen yil ABD’ye (186) milyon dolar 6de-
dik. Aycicegi iiretimi bakimidan diger bakliyat alanlarinda oldugu gibi iilke toprak-
larimiz iiretime elveriglidir. Fakat yilda sadece (600) bin ton ay¢igegi liretebiliyoruz.
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Tiiketimimizi karsilayabilmek i¢in ABD’den yilda (1.2) milyon ton aygigegi ithal
ediyoruz. Diger patates, kayisi, findik gibi iiretimlerimiz de yeteri diizeyde degildir
(Barlas, 2001).

Subat 2001 sonlarina kadar Tiirkiye’nin i¢ borglart (45) katrilyon (427) trilyon TL.
dolayindadir. Ayni giinkii kur iizerinden (50) milyar (131) milyon dolardur. I¢ borg-
lar 1998 yil1 sonlarina kadar ise 11.6 katrilyon TL. idi.

2001 yil1 baglarinda Tiirkiye’nin dis borglari ise (114) milyar (327) milyon Ameri-
kan Dolar1 dolayindadir. Bunun %26.8’1 ise kisa vadeli bor¢lardir. Toplam borg Tiir-
kiye GSMH nin % 80’1 kadardur.

Osmanli Imparatorlugu, 1850 yillarindan itibaren Avrupa iilkelerinden bor¢ alma gi-
risimlerine baglamistir. 1787 yilinda Rusya’ya yeniden savasg ilan edildiginde, Os-
manl biitgesi iflasin esigindeydi. Ik bor¢ alma girisimini III Selim yapmustir. 1854-
1914 yillari, Osmanli Imaparatorlugu’nun Avrupa iilkelerine siirekli bor¢glanma yil-
lar1 olmustur.

18 Ekim 1912 giinii "TURK YURDU DERGISIi"’inde PARVUS EFENDI soyle bir
makale yayinlamistir; "Avrupa, kuvayi maliyesi sayesinde Devlet-i Osmaniye’i bii-
yiik borglara baglayarak Devlet-i miisariileyhi hem iktisaden, hem de siyaseten taht-
1 esaretine almaktadir. Avrupa, harigten indirmekte oldugu darbeleriyle Istiklal-i Os-
mani’i mahvetmekte oldugu gibi dahilde icra etmekte bulundugu muammelat-1 ma-
liye (ticari ve mali faaliyetler) vasitasiyla da imparatorlugu sermayedar miistemle-
kesi haline getirmektedir (Cem, 1970 : 34-76).

1928 Yilinda Paris Antlagmasi ile kabul ettigimiz, 15 Mayis 1932 yilinda Tiirkiye
Biiyiik Millet Meclisi’nde onayladigimiz, Alman Marki’nin (44) kurus Amerikan
Dolari’nin (167) kurus oldugu yillarda, 638 yillik Osmanl 1mparat0rlugu, tarihimiz-
de "DUYUN-U UMUMIYE BORCU" olarak bilinen (32.224.523) Tiirk Liras1 dis
borcunu, yeni Tiirkiye Cumhuriyeti’ne miras olarak birakmistir. Yeni Tiirkiye Cum-
huriyeti’ni ecdadindan kalan bu dig bor¢ mirasinin tiimiinii, hi¢ aksatmadan zama-
ninda 6demistir.

Kalkinma hizimiz, 1996 yilinda (%7.1), 1997°de (%8.3), 1999’da (%6.9), 2000’de
(%4.5), (baz1 kaynaklara gore %6.1). 2001 yil1 kalkinma hiz1 ise (%-3) olarak hesap-
lanmaktadir. 2002 yilinda (%5), 2003 yilinda ise (%6) olabilecegi hesaplanmaktadir.

Tiirkiye ’nin GSMH’si ise TL olarak soyledir;

1999 78 katrilyon 283 trilyon TL

2000 125 katrilyon 971 trilyon TL
2001 182 katrilyon 439 trilyon TL
2002 245 katrilyon 814 trilyon TL
2003 303 katrilyon 626 trilyon TL

olabilecegi hesaplanmaktadir (Dervis, 2001 : 43).
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1999 yilinin ekonomik gerilemesi ihracatin diigsmesine neden olmugtur. 2000 yilinin
ilk aylarinda ithalat ise %41.6 yiikselirken, ihracat ancak %0.8 oraninda yiikselebil-
mistir.

Cari islemler dengemiz ise 2000 yilina (1.364) milyar dolarlik agikla girmistir. 2000
yil1 baglarindaki ithalat toplamimiz, 1999 yili baslarindaki ithalat tutarindan (1.021)
milyar dolar fazla olmustur

1998 y1l1 basinda uygulanmaya baglanan istikrar politikalariyla Mart 1999 ay1 bagin-
da enflasyon %48.2’ye kadar gerileyebilmistir. Subat 2000 tarihinde %67.5’e kadar
yiikselen enflasyon Mart ve Nisan 2000 aylarinda ancak (6) puan gerileyebilmistir.
Enflasyon, Ekim-Aralik 2000 aylarinda tekrar yiikselme gostermektedir.

1999 yilinin toplam ihracati (4.077.799) milyon dolar, ithalati ise (5.014.612) mil-
yon dolardir.

Ikibin y1linin baglarinda ise ithalatta biiyiik bir patlama goriilmiistiir. ithalat (%41.6)
oraninda yiikselmistir. Thracattaki artig orani ise (%0.8) diizeyinde kalmustir. ithalat-
ihracat arasindaki biiyiik agiklik ikibinbir yilina girerken de devam etmektedir.

1999 y1l1 baslarinda enflasyon (%67.5)’e kadar yiikselmistir. 2000 y1l1 baslarinda ise
(%61.5) seviyelerinde kalmistir.

2001 yilina girerken Istatistik Genel Miidiirliigii verilerine gore; Ocak 2001 yil1 yil-
lik ortalama toptan esya enflasyon orani (%?28.3), yillik ortalama tiiketici enflasyon
orani (%35.9), Subat 2001 yillik ortalama toptan esya enflasyon orani (%26.5), y1l-
lik ortalam tiiketici enflasyon orani (%33.4), Mart 2001 °de yillik toptan egya enflas-
yon orani (%35.1), yillik tiiketici enflasyon orani (%37.5), Nisan 2001 yillik toptan
esya enflasyon orani (%50.9), yillik tiiketici enflasyon orani (%48.3) olmustur. Ay-
lik enflasyon oranlari ise Ocak 2001 ay1 i¢in toptan esya (%2.3), tiiketici (%2.5), Su-
bat ay1 toptan esya (%2.6), tiiketici (%1.8), Mart ay1 toptan esya (%10.4), tiiketici
(%6.1), Nisan 2001 ay1 i¢in ise toptan esya enflasyon orani (%14.4), tiikketici enflas-
yon orant ise (%10.3) olmustur (DIE, 2001).

10 y1illik enflasyon oranlarina bakacak olursak;

1990 % 48.5
1991 % 81
1992 % 46
1993 % 74
1994 % 168
1995 % 80
1996 % 19
1997 % 102
1998 % 51
1999 % 83
2000 % 48

2001 % 80’lerde olmas1 hesaplanmaktadir.
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2001 yil1 biitce hedefleri sdyledir; ihracat (31) milyar dolar, ithalat (34.5) milyar do-
lardir.

Biitce giderleri (48) katrilyon (360) triyon TL; biitce gelirleri ise (43) katrilyon
(127) trilyon TL; biit¢e ag181 ise (5) katrilyon (233) trilyon TL dir.

Toplam GSMH (153) katrilyon (405) trilyon TL'dir. Biitce giderlerinin GSMH’a
orani (%31.5), biitge gelirlerinin GSMH’a orani (%28.1)’dur.

19 Subat 2001 krizinden 6nce, 2001 y1l1 ortalama dolar kuru biitce hedeflerine gore
(714) bin TL olartak hesaplanmistir. Subat 2001 krizinden sonra ise dolar kuru
(1.100.000)-(1.200.000) arasinda seyirmektedir.

2. Ikibinbir Yihnda Diinya Ekonomisinin Kisaca Genel Goriiniimii

IMF’in (International Monetary Fund -Uluslararasi Para Fonu) Nisan 2001’de ya-
yinladig1 rapora gore; 2001 yilinda diinya ekonomisinin biiyiime orani (% 3.2) ola-
rak gerseklegebilecegi hesaplanmaktadir. Bu oran 2000 yilinda ise (% 4.8) olarak
gerceklesmigtir. Diinya ekeonomisinin biiylime oranin 2001 yilinda diisiis goster-
mesi ABD’den kaynaklanmaktadir. ABD ekonomisinin biiylime oran1 2000 yilinda
(%5) oaraninda gerceklesmisken bu oran 2001 yilinda (% 1.5) olacag1 hesaplanmak-
tadir.

Japon ekonomisinin ise 2001 yilinda biiyiime orani (binde 6) olarak hesplanmakta-
dir. Avrupa Birligi'nde ise biiylime oran1 gecen yila gore (% 1) azalarak (% 2.4) ola-
bilecegi ongoriilmektedir.

Yukaridaki verilerden de anlagilabilecegi gibi 2001 yilindaki diinya ekeonomisinde
goriilen bu yavaslama, uluslararas: ticareti de yavaslatabilecektir. 2000 yilinda (%
13.4) olarak gerceklesen diinya ticaretinin biiyliime oraninin 2001 yilinda (% 6.7) ola-
bilecegi beklenmektedir.

Bu durum, ihracatimizin yarisini yaptigimiz Avrupa Birligi iilkelerinin Tiirkiye’den
ithalatin1 da etkileyecektir (World ..., 2001).

1999 yil1 verilerine gore diinyanin 1999 yili igin toplam milli geliri (29) trilyon (232)
milyar dolardir. Niifusu ise (5) milyar (975) milyondur. Tiim diinyada fert basina
diisen gelir dagilimi ise yine 1999 yili i¢in (4890) dolardir. Diinyanin toplam milli
gelirinin (%80)’ini kalkinmus siiper iilkeler almaktadir. Ayn1 zamanda diinyanin top-
lam iiretiminin %80’ini de siiper kalkinmus iilkeler iiretebilmektedirler.

1999 yilinin verilerine gore bazi iilkelerde alfabetik sirayla niifus ve fert basina ge-
lir dagilimi soyledir;
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Niifus Fert Bagina Gelir ($)
ABD 273.000.000 30.600
Almanya 82.000.000 25.350
Cin 1.250.000.000 780
Danimarka 5.000.000 32.030
Fransa 59.000.000 23.480
Ingiltere 59.000.000 22.640
Ispanya 39.000.000 14.000
Isvec 9.000.000 25.040
Isvicre 7.000.000 38.350
Italya 58.000.000 19.710
Japonya 127.000.000 32.230
Norveg 4.000.000 32.880
Rusya 147.000.000 2.270
Tiirkiye 64.000.000 2.900
Yunanistan 11.000.000 11.770

(World ..., 2001))

IL. IKiBINBIR YILINA GIRERKEN TURKIYE’NIN YASADIGI ONEMLI
EKONOMI KRIZLERI

Kasim 2000 yili krizlerine kadar, Tiirkiye’de yasanan ekonomik krizler genellikle
yokluklar, kithiklar, karaborsa krizleri olarak hissedilirdi. Ornegin 1950°li, altmigh
ve yetmisli yillarda, Tiirkiye’deki krizler genellikle doviz rezervlerimizin tiikenme-
siydi. Doviz stoklarinin tiikenmesiyle ithalat yapilamaz hale gelirdi. Agir fiyat kont-
rolleri mal kitliklarina yol acgardi. Karaborsa hortlardi. Kitlik yaratilirdi. Ekonomik
biiyiime diiserdi. Biitiin bunlara ragmen ekonomik gerileme kendisini fazla hissettir-
mezdi. Kasim 2000 krizinden beri yasanan biitiin krizler Tiirkiye ekonomisini tii-
miiyle allak bullak etmektedir. Kurtulus yolunu yabanci finans kuruluslarinin kapi-
larinda arar duruma gelir olduk.

1. 1948 Y1ih Krizi

1946 Devaliiasyonundan sonra yapilan devaliiasyondan arzu edilen amaclar genel-
likle saglanamadigindan Tiirkiye 6zellikle istihdam anlaninda, doviz girdilerinde
agir bir kriz yasamstir. Bu krizin sonunda da 1950 yilinda Cumhuriyet Halk Parti-
si, yirmiyedi yillik iktidarin1t Demokrat Partiye devretmistir.

2. 1958 Yih Krizi

1958 Devaliiasyonundan sonra Tiirkiye yine agir bir kriz yagsamis, bu krizi kisa bir
stirede atlatamamus, kriz sosyal alanlara sigramis ve 27 Mayis 1960 ihtilali ile De-
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mokrat Parti’nin, bu kriz ve diger sosyal ve siyasi nedenler ile iktidarina son veril-
mistir.

3. 1978-1980 Yih Krizi

Yakin tarihimizin en biiyiik krizlerinden olan 1978-1980 krizi; karaborsa ve kitlik-
larin hiikiim siirdiigii, yakacak komiiriin bulunmadig1 bu krizde, Tiirkiye ekonomisi
yalnizca (%?2) kiiciilmiistiir. 1980 yilinda baglayan ekonomideki liberallesme hare-
ketiyle beraber, Tiirkiye’de ekonomik krizin sekli de degismistir. D6viz rezervleri-
miz azalmakta, ekonomik kiiciilmeyle beraber, ihracatimiz da gerilere gitmekteydi.
Mal ve hizmetlerin fiyatlar: artiyor, faizler tirmaniyordu...

Tiirkiye ekonomisi 1970’li yillarin ikinci yarisindan bu yana krizle miicadele etmek-
tedir. Son 25 yildir, Tiirkiye’de tek haneli enflasyon goriilmemistir. Fiyatlar her yil
ortalama %50’ nin tizerinde artmistir.

1978-1980 krizinde, dolar, (1018) TL.’den (1143) TL.’ye yiikselmistir. Serbest bira-
kilan banka faizleri %28’den %40-%120’lere yiikselmistir. Bu yil icerisinde doviz
rezervimiz ise 1.5 milyar dolardir. Finansman kaynaklari iyice erimis, dis kredi kay-
naklari tiikenir hale gelmistir. Petrol fiyatlar1 ¢ok yiikselmis ve Tiirkiye diger ekono-
mik krizler yaninda agir bir petrol krizi igerisine siiriiklenmistir. Hatta Tiirkiye Ak-
deniz’in petrol korsanlarindan karaborsa petrol almak zorunda kalmigtir.

4. 2 Agustos 1990 Krizi

2 Agustos 1990°da Irak’in Kuveyt’i isgal etmesiyle kriz, petrol fiyatlarini arttirmis-
tir. Borsa endeksi (5.100)’den (3000) puanin altina inmistir. Gecelik faizler %60’lar-
dan %150’lere kadar ¢ikmistir. Doviz rezervimiz ise (5.2) milyar dolardi. Kriz uzun
vadede etkinligini siirdiirmiistiir.

5. Mart 1994 Krizi

1993 Y1l ortasinda Bagbakan Tansu Ciller faizlerin diisiiriilmesini istiyordu. Faizle-
ri diisiirmenin yolu olarak da hazinenin piyasalardan bor¢lanmasinin azaltilmasi dii-
siintildii. Hazine Merkez Bankasi’ndan daha fazla bor¢lanmaya yoneldi. Merkez
Bankasi’nin piyasaya ¢ikarmak zorunda kaldig: Tiirk Lirasi, doviz talebi yaratiyor-
du. Doviz rezervleri hizla erimeye baglamisti. Bankalar arasi1 doviz piyasasinda kur-
lar artti. Merkez Bankasi dolara karst %13.6 devaliiasyon yapmak zorunda kaldi.
Dolar (17) bin TL. oldu. Devaliiasyon serbest piyasa doviz fiyatlarim siiratle arttir-
di. Resmi kurlar (40.000) TL.’ye, serbest piyasa dolar fiyatlar ise (45.000) TL.’ye
yiikseldi. Sonunda 1994 krizi patladi.

Ekonomik onlemler paketi 4 Nisan 1994’te agiklandi. Faizleri diisiirmeye galisan
hiikiimet, Cumhuriyet doneminde hi¢ goriilmeyen yiiksek faizlerle bor¢ almak duru-
munda kaldi. Hiikiimet, li¢ ay vadeli hazine bonolarini yillik net %50 faizle satiga
¢ikardi.

1994 yili sonlarinda ise enflasyon (%150)’lere firlamis, ekonomi (%6.1) kiiciilmiis-
til.
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1993 yili milli geliri (173) milyar dolardan 1994 yilinda (132) milyar dolara diis-
miistiir. Kisi bag1 gelir ise (2.883) dolardan (2.184) dolara diismiistiir. Borsa endek-
si Ocak-Subat 1994°te (21.788)’den (13.864)’e indi. Gecelik faiz orani bu yi1l igeri-
sinde (%64)’den (%454)’lere kadar ¢ikmastir.

1994 Y1l krizi rayina oturtulmaya calisilan Tiirkiye nin ekonomik dengelerini iyice
sarsmist1.

6. 1997-1998 Krizi

1997 Yilinin ortalarinda Giineydogu Asya iilkelerinde ¢ikan mali kriz biitiin diinya-
y1 etkiledi. Asya krizi Tiirkiye’yi fazla etkilemedi. Fakat bir y1l sonraki 1998 yili
Rusya krizi Tiirkiye’yi agir hirpaladi. Yabanci yatirimeilar Rusya ile beraber Tiirki-
ye’den ayrilmaya basladilar. Alt1 hafta icerisinde Tiirkiye’den (6) milyar dolarlik ya-
banci sermaye ayrildi. Doviz rezervi (15) milyar dolar azaldi. Borsa endeksi (5.321)
puandan (3.697) puana geriledi.

7. 17 Kasim 2000 Krizi

Geride biraktigimiz yilin sonlarinda yasadigimiz 17 Kasim 2000 krizi ise 2001 yilin1
daha da zor durumlara sokmus oldu. Déviz kurlar1 asir1 oynamadi fakat ortalama bi-
lesik gecelik faiz %19.000’lere kadar tirmandi. Borsa endeksi (14.000) puandan
(7.330)’a kadar diistii. Yabanci yatirimeilar Tiirkiye mali piyasalarindan ¢ekildi. Doviz
talebinin artig1 faizleri daha da arttirdi. Yiiksek faiz, bankacilik sisteminin dnemli bo-
yutlarda para kaybetmelerine neden oldu. Doviz rezervleri, Kasim 2000’de bu krizin
sonucu olarak 3 hafta icerisinde (7) milyar dolar azaldi. Kurallara bagl kalindiginda,
likidite sorununun ¢6ziimii ancak hazinenin dis bor¢lanmasi ve yabanci yatirimcilarin
yeniden Tiirk mali sisteminde yatirim yapmalariyla miimkiin goriilebiliyordu.

17 Kasim 2000 krizi ile ilgili mali piyasalarda baglayan deprem, ilk asamada milyar-
larca dolarin iilkeden ¢ikmasina, binlerce insanin bankazede, borsazede olmasina
yol agmustir. Yakin gelecekte de yiizlerce igyerinin kapanma tehlikesini beraberinde
getirmistir. IMF ile yapilan pazarliklar sonrasinda, toplam (10.4) milyar dolarlik kre-
dinin verilecegini aciklamasi mali piyasalarin atesini diistirmiistiir. Tiirkiye’de eko-
nomi krizleri ile ilgili ayritili bilgi i¢in Tiirkdonmez’in (2000:3) “Tiirkiye’de Eko-
nomi Krizleri” adli yazisina bakiniz.

17 Kasim 2000 krizinden sonra alinan 6 Aralik 2000 kararlarinin 6zeti ise soyledir;

- Bankalardaki mevduatlara giivence devam edecektir.

- Bankalar agilan krediler ile yabanci bankalarin Tiirk bankalarma agtig1
krediler giivence kapsamina alinacaktir.

- Ozellestirme hizlandirilacaktir.

- 2001 y1li enflasyon hedeflerini tutturmak icin alinan 6énlemler uygulanacaktir.

- Mali biinyesi sorunlu banklara operasyonlar diizenlenecektir.

- Para programindaki limitler ve kur politikasi devam edecektir.

- Enflasyonla miicadele, cari acigin kapatilmasi ve biiyiime konusunda miicadeleye
devam edilecektir.
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8. 19 Subat 2001 Krizi

19 Subat 2001 Krizi Tiirkiye ekonomisini, tiim yonleri ile cok agir sarsmigtir.

Tiirk Liras1 dolar karsisinda neredeyse %100’e yakin bir oranda deger kaybetmistir.
Krizden 6nce (680 000 TL) olan Dolar krizde (1 300 000 TL’ye) yaklagmistr.

Doéviz rezervimiz, Subat 2001 krizinden 6nce 28 Milyar Dolar dolayindaydi. Bu re-
zerv Mayis 2001°de 18 Milyar Dolar dolayina gerilemistir.

Biitce acigimiz, 2001 yilinda (5) katrilyon TL olarak hesaplanirken bu agigin (20)
katrilyon TL’yi asabilecegi hesaplanmaktadir.

2001 y1li biiyiime oran1 (% 4) olarak kesaplanirken bu oran (% 4-4.5) kiigiilebilecek-
tir (Baz1 hesaplara gore, % -3 olabilecektir).

2001 yilinda enflasyon oraninnin (% 20’lere) cekilebilecegi hesaplari yapilirken, bu
oranin (% 80) dolayinda olabileceginden endise edilmektedir.

Hazinenin (% 25) faiz oranlariyle bor¢lanabilecegi hesaplanirken bu oranin (%80-
90) lara ¢iktig1 goriilmektedir.

Krizden sonra vatandaslarin bankalardaki doviz mevduatlar1 (38 Milyar) Dolar’dan
33 Milyar Dolar’a inmistir.

Krizden sonra is yerlerini kapatanlarin sayisi ve igsizlerin orani artmisgtir.

Krizden 6nce protesto edilen seenetlerin aylik miktar1 (40 Trilyon TL) iken, krizden
sonra bu aylik yekiin (90 Trilyon TL’ye) yiikselmistir.

Alman Detsche Bank verilerine gore; Ocak 2001 ay1 itibariyle Almanya’daki Tiirk
vatandaglarinin, sadece Almanya’daki finans kuruluglarindaki mevduati (125 Milyar
Alman Mark’1) dolayindadir. Fransa, Avusturya, Hollanda’daki Tiirk vatandaglarin
mevduatlari ile beraber bu miktarin (100 Milyar Dolar) olabilecegi hesplanmaktadir.
Bu rakama Amerika, Ingiltere ve diger iilkelerdeki Tiirklerin mevduatlar1 dahil de-
gildir.

Subat 2001 krizinden sonra %100’e varan devaliiasyonla bu paranin énemli mikta-
rinin Tiirkiye’ye akabilecegi hesaplaniyordu. Fakat, dis tilkelerdeki Tiirklerin Tiirk
bankalarina ve Tiirk igletmelerine olan giivensizligi nedenleriyle, Tiirkiye ekonomi-
si i¢in ¢ok 6nemli olan bu mevduatin pek az miktar1 bile Tiirk bankalarina akama-
migtir.

19 Subat 2001 krizi ile ilgili olarak alinmasi zorunlu ekonomik dnlemler dzetler soy-
ledir:

- Bankacilik sektoriine ilgskin onlemler siiratle alinarak mali piyasalardaki belirsiz-
lik azaltilacaktir. Ug kamu bankasi (Ziraat Bankasi, Emlak Bankasi ve Halkban-
kasi) i¢in ortak bir yonetim kurulu olusturularak bu bankalarin birlestirilmesi
Meclis tarafindan ¢ikarilacak yeni bankalar kanunu ¢ercevesinde yapilacaktir.
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- Ozellikle faiz oram ve d6viz kurunun belirli bir istikrar kazanmasi saglanacaktir.
Makro Ekonomik dengeler olusturularak yilin ikinci yarisindan itibaren ekonomi-
de istikrarlt bir biiyiime ortami saglanacaktir.

- Enflasyonla miicadele kararlilikla siirdiiriilecektir.
- Yabanci sermaye yatirimlarini arttiracaktir.

- Ozellestirme ile ilgili olarak 2000 yilinda yapilan ¢alismalar kararhlikla siirdiirii-
lecektir. THY, Tekel, Seker Fabrikalar1 ve Tiirk Telekom bagta olmak iizere Ozel-
lestirme Idaresi Baskanligi’nin mevcut portfoyiinde bulunan diger kuruluslarin
ozellestirilmesi hizla tamamlanacaktir.

- Istikrar programinin kararhlikla uygulanmasi, giiven ortaminin yeniden kurulma-
s1 temeline dayandirilacaktir.

- Programin en dnemli amaglarindan bir tanesi ise enflasyonu tek haneli rakaamla-
ra cekmek, gelir dagilimim diizeltmek, sosyal adaleti temin etmek, biiyiime orta-
min1 saglamak olacaktir.

- Bankacilik sektorii ¢ok ciddi bir sekilde diizenlenecektir.

- Enerji sektoriinde devam etmekte olan liberizasyon siireci kararlilikla yiiriitiile-
cektir.

- Gider artigina yol agacak yeni teskilat kurulmasi ve yeni kadro ihdasi dahil, kay-
nag1 olmayan harcama arttirict hi¢ bir 6neri giindeme getirilmeyecektir.

- Yiiksek Planlama Kurulu diizenli olarak toplanacak, Ekonomik ve Sosyal Konsey,
ekeonomik gelismeler hakkinda diizenli olarak bilgilendirilecek ve soyal kesim
temsilcileri ile goriismelerde bulunularak, fiyat ve iicret konularinda ekonomik
programin hedefleri ile uyumlu haraket etmeleri saglanacaktir.

- Yeni bir Merkez Bankasi yasast Meclis’ten ¢ikartilacaktir.

- Dalgal1 kur sistemi ile birlikte Merkez Bankasi’nin doviz piyasalarina miidahale-
leri, doviz kurunda kisa donemde olusacak asir1 dalgalanmalari diizenleme yoniin-
de olacak, ancak doviz kurunun uzun donem denge degerini etkileyecek igerik ve
boyutta olmayacaktir.

IMF’in Subat 2001°den sonra 6nerdigi istikrar programinda

Yatirim

- Uretim
Istihdam

- Kalkinma ve

- Gelir dagilimi’nin diizeltilmesi iizerinde durmamugtir.

Bu nedenle de yukarida dzetle beirttigimiz yeni istikrar programinda

Yatirim
Uretim
Istihdam
Kalkinma ve

- Gelir dagilimr’iizerinde simdilik durulmamagtir.
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Oysa Tiirkiye ekonomisini krizlerden kurtaracak, kalkinmasimi saglayacak bu ¢ok
onemli alanlarin diizenlenmesi, sorunlarinin hallolunmasi, Tiirkiye ekonomisi igin
biiyiik 6nem tagimaktadir. 2001 yili Tiirkiye ekonomisinin genel goriintiimii i¢in Ce-
lebi (2000), Hatiboglu (1999), Kepenek (1994), Kumcu (2000), Uludag (1998) ve
Zeytinoglu (1989)’nun yayinlarina bakilabilir.

SONUC

Bugiin Tiirkiye adalar dahil, (8272) kilometrelik su kiyilar1 uzunlugu ile Avrupa iil-
kelerinin en fazla su kiyilar1 uzunluguna sahiptir. (755.688) kilometrekare Anadolu
yakast, (23.764) kilometrekare Trakya yakasi yiizol¢limii ile; (245.000) kilometre-
kare ingiltere, (275.000) kilometrekare Almanya, (37.000) kilometrekare Hollanda,
(30.000) kilometrekare Belcika, (84.000) kilometrekare Avusturya olmak iizere bes
iilkenin toplam biiyiikliigiinden fazladur.

Tiirkiye turizm, tarim ve endiistri potansiyeli yiiksek bir iilkedir. Krom zenginligi
bakimindan Amerika Birlesik Devletlerinden sonra diinyada ikinci gelmektedir.

Celik iiretimi bakimindan Avrupa Birligine iiye iilkeler arasinda Tiirkiye 5. sirayi al-
maktadir.

Cimento iiretimi bakimindan diinya iilkeleri arasinda Tiirkiye 6. sirada yer almakta-
dir. Fransa’nin iki kati, Ingiltere’nin 4 kat1 ¢imento iiretmekteyiz.

Elektrik iiretiminde ise Avrupa Birligi iye iilkeleri arasinda Tiirkiye 7. siray1 almak-
tadir.

Pamuk iiretiminde Tiirkiye, Avrupa iilkeleri arasinda birinci siray1 almaktadir.

Pamuk ipligi tiretiminde diinyada dordiincii, pamuk dokuma iiretiminde ise altinci
siradadir.

Yiin ipligi tretiminde Tiirkiye diinyada dordiincii tilkedir. Avrupa iilkeleri arasinda
Ingiltereden sonra ikinci iilke durumundadir.

Tiirkiye’'nin cari fiyatlarla GSMH’s1 ise Avrupa Birligi’'ne iiye alt1 iilkenin Oniine
gecmektedir.

Tiirk insan1 goziipek, miicadeleci ve cesurdur. Batililar 15. asirdan bu yana diinya
pazarlarina, diinya iilkelerine agilmislardir. Tiirkler ise 1970’lerden bu yana, yani sa-
dece 30 yildan beri diinya pazarlarina girmeye basglamiglardir. Bu kadar kisa siire
icerisinde, isci olarak Avrupa Ulkelerine yayilmis insanlarimiz, binbir eziyet ve giic-
liikler icerisinde, bugiin igsveren olarak 40 000 dolaylarinda Avrupanin cesitli iilke-
lerinde igveren olarak isyeri sahibi olmuslardir.

Amerika Birlesik Devletleri’nin de cesitli eyaletlerinde bu kisa siire igerisinde igye-
ri sahibi olmusg ve hatta Amerikan basininin sik sik gururla bahsettigi gibi basarili ol-
mus igverenlerimiz, bugiin New York’da ve ABD’nin ¢esitli eyaletlerinde, iistiin ba-
sarilarla faaliyetlerini yiiriitmektedirler.

Gegen y1l Almanya’nin en basarili isadamui bir Tiirk isvereni secilmisgtir.

Insanlarimiz bu kadar kisa zaman igerisinde Avrupa ve Amerikaya yayilmislardir.
Bugiin Avrupa ve A.B.D.’nin pek cok iiniversitelerinde Tiirk 6gretim elemanlar1 ba-
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saril1 bir sekilde gorevlerini siirdiirmektedirler. Ayrica Avrupa, Amerika, Avustralya
ve diger yabanci iilke iiniversitelerinde, lisans, yiikseklisans ve doktora egitimini
stirdiiren ytizlerce Tiirk gencinin pek¢ogu, bulunduklart iilkelerde iistiin basarilar el-
de etmisler ve her yil bu basarilar1 devam etmektedir.

Dis iilkelerde bedenen ve fikren ¢alisan insanlarimiz, hizmet goérdiikleri isyerlerinde
en sevilen ve en basarili kisiler olmay: bagsarmislardir.

Politikacilarin uyumsuzlugu, terdr olaylari, ¢ogu dis iilkelerin kat1 ve densiz tutum-
lar1, diinya ekonomik krizleri, para politikalari, genel olarak Tiirkiye iktisat politika-
sindaki yillarin ihmali ve diizensizlikler, kayit dis1 biiyiik ekonomik cikarlarin sag-
lanmasi, yolsuzluklar, yukarida 6zetledigimiz 6énemli ekonomik nedenler, iilke ¢a-
pindaki girisimcileri, ¢alisanlar1 ve iilkeyi darbogazlara itmistir. Sabirli, goziipek ve
miicadeleci Anadolu insanin1 bu darbogazlardan kurtarip, her liretim sektdrii i¢in iil-
ke diizeyinde, demokratik kurallar igerisinde kat1 ve diizenli bir liberal model ile

1)

"yogun bir milli iiretim seferberligi" 'nin, tiretilen mal ve hizmetlerin i¢ ve dis pazar-
larda pazarlanmasi i¢in "yogun bir milli pazarlama seferberligi" nin baglatilmasi zo-
runlu hale gelmistir. Boylesine yogun bir ulusal iiretim seferberliginin ve yogun bir
ulusal pazarlama seferberliginin devam etmesi, iilkemizi darbogazlardan kurtaracak,

tilkemizin kalkinmasini saglayacaktir.

Savasg sonralar1 ve bugiin kalkinan biitiin tilkeler hep bu miicadeleyi vermis ve basar-
muglardir. Ulkemiz de bu miicadelenin basarilmasi igin yukarida agikladigimiz de-
mokratik modeller icerisinde en uygun, gerektiginde en agir ekonomik kurallart hig-
bir kurulusun, kisinin zerre kadar goziiniin yagina bakmadan uygulanmasi zorunludur.

Iktidara gelen hiikiimetler, Ulke Iktisat Politikasinin, Ulke Ekonomisinin gii¢lenme-
si ve iilke insanlarinin huzur ve refahi i¢in diizenlenmesi, yonlendirilmesi ve yiirii-
tiilmesi sorumlulugunu, giinahini ve vebalini omuzlarinda tagirlar. Ciinkii Ulke Ikti-
sat Politikasinin diizenlenmesi, yonlendirilmesi ve yiiriitiilmesi, iktidara gelen hiikii-
metlerin en 6nemli gorevidir. Bagarili olurlarsa, ekonominin kurallar1 geregi, iktidar
omiirleri randimanli, basarili, uzun ve huzurlu olur. Basarisiz olurlarsa, ekonominin
acimasiz kurallart geregi iktidar 6miirleri randimansiz, kisa ve huzursuz olur. Sonug-
ta faturayi tlilke ekonomisi ve iilke insanlar1 oder.

1938 Yillarindan sonra, Tiirkiye’de iktidara gelen hiikiimetler, biitiin iyiniyetli gay-
retlerine, hamlelerine ragmen, Tiirkiye Ekonomisinde yeterli diizenlemeyi, yonlen-
dirmeyi, yiiriitmeyi, yeterince basaramadilar. Sonugta agir faturalar tilke ekonomi-
si ve iilke insanlar 6dediler ve 6demekte devam etmektedirler.

Tiirkiye ekonomisinin bu ¢ok 6nemli konulart ile ilgili olarak, 02.Haziran.1999 ta-
rihli Milliyet gazetesinde yayinlanan yazinin bazi boliimlerinde sdyle denmektedir;
"1989-1999 Yillar1 arasinda on yilda 12 hiikiimet kuruldu. On yilda oniki Bagbakan
direksiyonun bagina gecti. Bakanlar atandi. Hiikiimet programlari hazirlandi. "Yapa-
cagiz... Edecegiz... Bitirecegiz.." denildi. Ve Tiirkiye bu noktaya geldi. On yilda on
iki hiikiimet enflasyonu yiizde yetmislerde dolandirdi. Kisi bagina diisen milli geliri
ticbin dolarin iizerine ¢ikaramadi. Terdrii bitiremedi. Ve de Tiirkiye sosyal sorunlari
ile ekonomik sorunlariyla, yabanci iilkelerle olan sorunlartyla, bu noktaya geldi. Bu
sorunlar, bu fakirlik, iilkenin kotii yonetiminin, halkin bu kotii yonetime boyun eg-
mesinin, popiilist politikalarla uyutulan halkin tembellige aligip, iiretmemesinin, ko-
se doniiciiliiglin ve soygun diizeninin, milli bir politika olarak benimsenmesinin so-
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nucudur. Diinyanin bagka iilkelerinde sorunlar nasil ¢oziiliiyor ise, bagka iilkeler na-
sil daha cok iiretip, daha ¢ok kazaniyor ise, Tiirkiye’de bunun olmamasi icin hi¢cbir
sebep yoktur. Bu, halkin "silkinmesi" ile miimkiin olabilir. Halk: "silkeliyecek"olan
ise lider kadrolardr. Iste Tiirkiye’de olmayan budur (Uras, 1999).

Enflasyonun asagiya ¢ekilmesi i¢in uygulanan ekonomik operasyonlar genelde "pa-
rasal" onlemlerdir. "Parasal" 6nlemler ise enflasyonu genelde kisa vadelerle 6nleye-
bilmektedir. Uzun vadeli 6nlemler ise "yapisal” 6nlemlerdir. Yani tilkenin toplam arz
ve toplam talebini dengeli ve diizenli hale getirebilme, ayrica da ithalat ve ihracati
tilke lehine diizenleyebilmektir. Bu da yillik toplam iiretimi, toplam ic ve dig talebin
iizerinde siirekli olarak arttirmayla, yani yillik ekonomik biiyiimeyi siirekli olarak
saglamakla miimkiin olabilecektir. Kalkinmig biitiin iilkelerin ekonomi politikalari-
nin ve ekonomi faaliyetlerinin biitiin agirligi burada yatmaktadir. Tiirkiye yukarida
kisaca 6zetledigimiz i¢ ve dis borglari ve diger agir darbogazlar, kisa vadeli zorun-
Iu 6nlem olarak devaliiasyon operasyonlari ile ve parasal 6nlemlerle enflasyonu asa-
S1ya cekme politikalari ile degil; yukarida 6zetledigimiz uzun vadeli yapisal 6nlem-
lerle asabilecektir.

Bugiin diinyada yatirim ve ekonomik performansi iyi olan iilkeler enflasyon orani
en diisiik olan iilkelerdir. Bu iilkelrin hemen hepsinde yillik ortalama enflasyon,
1980-1993 yillar1 arasinda tek haneli rakamlarda kalmistir. 2001 Yilina girerken bu
iilkelerdeki enflasyon orani yine tek haneli rakamlarin en diisiik siralarinda bulun-
maktadir.

Diisiik enflasyon ve yiiksek yatirim oranlarin1 gergeklestiren ekonomiler, yiiksek bii-
yiime hiz1 elde etmiglerdir. Diisiik enflasyon ve yiiksek biiyiime hizi ise kisi basina
diisen gelir dagilimimi arttirmakta, iktisadi refahi saglamakta, tilkenin 6z ulusal fi-
nansman kaynagini olusturan tasarruf meblagini arttirmakta, i¢ ve dig bor¢clanmala-
ra, yeni yeni vergilere, zamlara ihtiya¢ birakmamaktadir.

Tiirkiye’de uzun yillar, yiiksek enflasyonla hizli biiyiime birlikte basarilmaya ¢ali-
stlmigtir. Kisa vadede enflasyonun tahribatlar1 goze alinarak hizli biiyiime bazi yil-
lar icin saglanmistir; fakat uzun vadede saglanamamistir. Saglansa bile yukaridaki
sonuclar alimamamustir. Ulke ekonomisinin giiclii ve insanlarin huzuru igin, batr iil-
kelerinde oldugu gibi diisiik enflasyonla hizl1 biiylimeyi saglayabilmek ve yukarida-
ki sonuglar elde etmek bir iilke i¢in zorunludur.

Tiirkiye elindeki biitiin olanaklar1 saglikli ve yeterli yatirim analizleri ile en titiz, en
hesapli sekilde kullanarak bunu saglayabildiginde, bugiinkii darbogazlarin pek¢ogu-
nu ortadan kaldirabilecektir. Yillar boyu gerekli dnlemlerle bir tiirlii 6nlenemeyen
enflasyonun sert frenlerle diisiiriilmek istenmesi Tiirkiye ekonomisini bu defa daha
agir durgunluklara itmistir. Bu defa ekonomik durgunluk icerisinde fiyatlarin inme-
yisini agir agir da olsa yiikselisini kapsayan stagflasyon durumlari ile Tiirkiye yasa-
mak zorunda kalmistir. Oysaki ekonomi politikasinda gerekli ve ¢ok 6nemli kural-
lar1, cok ustaca ve bilingli olarak uygulamak gerekir.

Tarihci "Cahen" soyle der; "Osmanli Imaparatorlugu, hiristiyan bati diinyast ile yiiz-
yillar boyunca savas halinde bulundugu icin Tiirk’e ait hersey onceden ve tartigma-
s1z olarak geri, kotii sorunlu ve despotik olarak su¢lanmis ve yargilanmistir. Bu go-
riis 19. yiizy1l baglarindan itibaren Tiirk aydinlarini da fazla etkilemis Birinci Diinya
Savasgi sonralar1 yabanci iilke mandas1 dahi savunulmustur. Atariirk ise Tiirk Ulusu-
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nun kendi giivenini yendien saglamistir. Atatiirk dénemi, ikinci Diinya Savas1 ve sa-
vasi izleyen yillarda da Tiirkiye dostlugu, destegi aranan iilkelerin baginda geliyor-
du. 1970’lerde ve 1974 Kibris Harekati’ndan sonra bu hava degismeye ve Tiirkiye
aleyhtarlig1 giderek artmaya baslamigtir. Ornegin, 4 Mart 1997 tarihinde Briiksel’de
yapilan Hiristiyan Demokrat Birligi toplantisindan sonra, Eski Belgika Bagbakani
Martens yaptig1 agiklama da, "Tiirkiye’nin hi¢ bir zaman Avrupa Birligi’ne iiye ola-
mayacagini, zira Avrupa Birligi’nin bir uygarlik projesi oldugunu sdylemigtir. Onla-
ra gore, Tirkiye’nin Avrupa uygarliginda yeri yoktur. 15 Aralik 1997°de Liiksem-
burg’da yapilan Avrupa Birligi toplantisinda iiyelik konusunda Tiirkiye biitiin aday-
larin gerisinde birakilmistir (Oymen, 1998).

Biiyiik Mustafa Kemal Tiirkiye Cumhuriyet’ni kurdugunda bat1 iilkelerinin kalkin-
malari saglayan egitim, ekonomi ve diizen (organizasyon) faktorlerinin, Tiirkiye
Cumbhuriyeti’nin kalkinmasi i¢in de temel oldugunu cok iyi biliyordu. Kalkinan iil-
kelerin kalkinmalarini bu temel faktorlere oturtarak, o iilkelerin yetistirdikleri 6z be-
yin giiclerinin sagladigin da ¢ok iyi biliyordu. Atatiirk, Tiirkiye Cumhuriyeti’ni bu
temel faktorler iizerine oturtarak kurmustur. Ulkenin kalkinmasini, bu temel faktor-
lerle iilkenin kendi 6z bagrindan yetisecek beyin giicleriyle saglanabilmesi igin ge-
rekli egitim, ekonomi ve organizasyon reformlarini, 1923-1938 yillar gibi ¢ok kisa
bir siire icerisinde uygulamistir. Tiirkiye, Biiyiik Mustafa Kemal’in 6liimiinden son-
ra, lilkenin temel direkleri olan bu temel reformlart yeterince uygulayamadigindan
bugiinkii darbogazlara girmistir. Tiirkiye’nin yasadig1 bu darbogazlardan Tiirkiye’yi
kurtarilmasini, iilkenin yetistirmis oldugu, caligkan, diiriist, yetenekli, tilkesini seven
beyin giiglerinin egitim, ekonomi, organizasyon seferberligini, hi¢ kimsenin, hicbir
siyasi partinin, hicbir kurlusun zerre kadar gozlerinin yaslarina bakmadan, en kati
onlemleri alabilmek saglayacaktir.
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BABBAGE (1792-1871)

27 Aralik 1792 giinii Devon’da Teignmouth’ta dogan Charles Babbage bir ingiliz
matematikgisi ve ilk otomatik sayisal bilgisayar: tasarimlayan buluscudur.

Babbage’nin amac1 matematikte kara Avrupa’sindaki gelismeleri Ingiltere’ye getir-
mekti. 1812 yilinda kurulan Coziimleme Dernegi’'nin kurulusuna yardim etti. 1816
yilinda Londra Royal Society iiyeligine se¢ildi. 1820 yilinda Kraliyet Astronomi ve
1834 yilinda Kraliyet Istatistik derneklerinin kuruluslarinda katkisi oldu.

Matematik tablolarinin mekanik olarak hesaplanmasi diisiincesi Babbage’in aklina
ilk kez 1812 ya da 1813 yilinda geldi. Daha sonra bazi1 matematik hesaplarini sekiz
ondaliga kadar bilen kiigiik bir hesap makinesi yapti. 1823 yilinda yirmi ondalik ka-
pasiteli olarak diisiiniilen bir makinenin tasarimi icin hiikiimet destegi sagladi. Bu
makinenin yapimi, makine miihendisligi tekniklerinin gelisimini gerektiriyordu.
Babbage zorunlu olarak bu ise yoneldi. 1828 ile 1839 yillar1 arasinda Cambridge
Universitesi’nde Lucas matematik profesorii olarak gorev yapti.

1830 y1ilinin ortalarinda, ¢oziimleyici makine diye adlandirilan ve ¢agdag sayisal bil-
gisayarlarin onciisii olan aygitin tasarimini gelistirdi. Bu aygita, delikli kartlardan
gelen komutlar uyarica herhangi bir aritmetik iglemin yapilabilmesi 6ngoriiliiyor-
du. Ayrica, islemlerin art arda ve sirastyla yapilmasini saglayacak ardisik kontrol ve
bugtinkii bilgisayarin daha bircok temel 6gesi bu makinede yer alacakti. Ama ¢o-
ziimleyici makine hi¢gbir zaman tamamlanamadi. Bunun en biiyiik nedeni, metal par-
calari, istenen toleranslar icinde liretmeyi saglayacak kesinlikte tekniklerin heniiz
gelismemis olmasiydi. Babbage’in tasarimi, 1937 yilinda not defteri bulununcaya
degin unutuldu.

Babbage’in bagka alanlarda da 6nemli katkilar1 oldu. Ingiltere’de modern posta siste-
minin kurulmasina yardim etti. Giivenilir yasam sigortasi istatistiklerini iceren ilk tab-
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lolar1 derledi. Bir hiz 6lcer tiirii ve lokomotiflerin oniine takilarak yoldaki engelleri te-
mizleyen mahmuzu buldu. Otomatik bilgi isleme Babbage ile baslar. Babbage’in bil-
gi isleme kavraminin gelismesinde en ¢ok bilinen katkist "Diferans makinesi" olmus-
tur. Bu makine, hesap tablolarinin otomatik olarak gelistirilmesini amaclar. Bu diisiin-
ce, Babbage’n 1812 yilinda gelistirdigi diferans makinesine uygulamistir. Fakat, bu-
lucusunun bu tiir bir makineden bekledigi fonksiyonlarin ¢ok daha fazla ve karmagik
olmasi nedeniyle, diferans makinesi bir prototip olmaktan Steye gidememistir.

Babbage, 1833 yilinda her tiirlii hesap islemini yapabilecek bir analitik makine kav-
ramini gelistirmeye basladi. Bu makine, ilk genel amagl sayisal bilgisayar olacaktr.
1871 yilinda dldiigiinde, pek ¢ok ayrintilar hazir olmakla birlikte, makine tamamlan-
mig degildi. Daha sonralart oglu projeyi devam ettirdi ve aritmetik birimin bir bolii-
miinii tamamlamay1 basardi.

Babbage’1n analitik makine gelistirme ¢alismalarindaki ¢abalarinin bagarisiz kalma-
siin nedeni, giiniin teklojisinin sagladigi olanaklarin yetersizligidir. Analitik maki-
nede her biri elli hanelik yiiz say1 i¢in bellek bulunacak, makineye girecek ve Jac-
quard’in gelistirdigi kartlar lizerinde verilecekti. Bu makine icin gelistirilen kavram-
lar, hazirlanan ayrmtili ¢izimler giinlimiiziin bilgisayarlar1 i¢in kullanilmistir. Bu
kavramlar, delikli kart girdi ve ¢iktiy1 yazili belge ¢iktisini, bilgi depolamay1 ve arit-
metik birimi kapsamaktadir. Babbage’in 6liimiinden yirmi y1l kadar sonra Amerika
Birlesik Devletleri’nde Herman Hollerith tarafindan, delikli kartli elektronik hesap
makinelerinin yapilmasiyla bu alanda yeni bir ilerleme goriiliir.

Babbage’in gelistirdigi kavramlar bir makine tizerinde kullanilincaya dek yiizyildan
uzun bir siire gecti. 1937 yilinda Dr. Brown ve Profesor Aiken bir dizisel bilgisayar
gelistirilmesi konusunda aragtirmalar yapmak tizere IBM sirketinden bir yardim sag-
ladilar. Yedi yillik arastirmanin sonucunda gelistirilen otomatik asama kontrollii bil-
gisayara Harvard Mark I ismi verildi. Tiimiiyle elektronik olan ilk bilgisayar da
1945 yilinda yapildu.

Insanlarin yaratilmasindan bu yana ilk kullandig1 bilgisayar on parmagidir. Bu say-
manin 1.0. 4000 ile 3000 yillar1 arasinda bagladig1 saniliyor. Belki de daha eskidir.
Misir’da ve Asya’da bulunan nehirlerin kenarlarinda onlu diizende toplanmis ¢akil
yigmlarina rastlanmistir. Tlk hesaplama araglarindan biri de abakiistiir. Abakiisiin
1.0. 600 yillarinda kullamlmaya basladig1 saniliyor. Abakiis, Yahudi kokenli bir soz-
ciiktiir. Cinliler abakiise suan pan, Japonlar da sorobon derlerdi. Sifir kavramu ilk kez
Hintli matematikgiler tarafindan ondalik sisteme katilmistir. Bu da matematikte cok
biiyiik bir ilerlemeydi. Rakamlarin bulunduklar1 yerlere gore basamak degerini al-
mas1 Tiirk ve Arap matematikcilerin yapitlariyla Avrupa’ya gecmistir. Logaritma
1614 yilinda John Napier tarafindan bulundu. Hesap cetveli William Oughtred tara-
findan 1621 yilinda yapildu.

Abakiisiin sagladigi hesap kolayliklari daha yiiksek diizeyli hesap islemleri i¢in ye-
tersiz kalir. Bu boslugun doldurulmasi amaciyla ilk gelistirilen arag, bugiinkii basit
hesap makinelerinin ¢alisma ilkesini kullanan sayisal carkli hesaplayicilardir. Diin-
yanin ilk toplama makinesi olan bu arag, 1642 yilinda Pascal tarafindan vergi mii-
fettisi olan babasina hesaplamalarinda kolaylik saglamasi amaciyla gelistirilmigtir.
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Pascal’in makinesi, her ondalik adim i¢in on disli bir ¢ark kullanilarak ve toplama
ilkelerini aynen uygulayarak calisir. Aracin ayrica, eski Ingiliz para birimlerine go-
re calisabilecek sekilde diizenlenmis tiirleri de vardir. Pascal’in bu makinesi ¢ikar-
ma da yapabiliyordu. 1671 yilinda Leibniz tarafindan, Pascal’in yaptig1 makineyi
geligtirerek carpma ve bolme islemini de mekaniklestiren bir hesaplayicinin yapil-
mas1 bu alandaki ikinci biiyiik ilerleme oldu.

LOVELACE (1815-1852)

Kontes Augusta Ada King Lovelace, Lady Byron olarak da bilinir. Sair Byron’in ki-
z1 olan Ada Lovelace 10 Aralik 1815 giinii bugiinkii Londra’da Middlesex’de Picca-
dilly Terrace’de dogdu. Kendisi, Charles Babbage’in gelistirdigi ilk sayisal bilgisa-
yar ornegi i¢in bir program hazirlayan, bu nedenle de ilk bilgisayar programcisi ola-
rak kabul edilen bir Ingiliz bayan matematikgidir.

Unlii Ingiliz sairi Lord Byron’in kiz1 olan Lovelace, dogumundan iki ay sonra anne-
si Annabella Milbanke Byron’dan ayrilarak Ingiltere’yi terk eden ve bir daha geri
donmeyen babasini hi¢ tanimadi. Once 6zel 6gretmenlerce yetistirildi, sonra da ken-
di kendini egitti. Daha sonralar1 Londra Universitesi’nin ilk matematik profesorii
olan Augustus De Morgan’dan matematik dersleri aldi. 8 Haziran 1835 yilinda Ba-
ron William King ile evlendi ve 1838 yilinda kontes oldu.

Ada Lovelace, otuz yaslarindayken Charles Babbage’nin analitik makinesiyle ilgi-
lenmeye bagladi. Bir¢ok ¢alismasinda bu makinenin kullanimimin, saglanan kosula
gore farkl bir karttaki komut dizisini gergeklestiren delgi kart sistemine dayal1 ol-
masi gerektigini savunuyordu.

Lovelace, 1833 yilindan baglayarak Babbage’in makinelerine ilgi duydu. 1843 yilin-
da Italyan matematikci ve miihendis Luigi Federico Menabrea’nin 1842 yilinda ya-
yinlanan Charles Babbage’in Analitik Makinesi Uzerine Diisiinceler baglikli maka-
lesini, gesitli dipnotlar ekleyerek Ingilizceye cevirdi. Bu notlarinda aygita iliskin ay-
rintili bilgiler verdi. Bu fikir, ayn1 kosul saglandiginda farkli bir delgi karti serisinin
kullanimini engelliyordu. Aynm1 kosul defalarca saglandiginda, makine gerekli olan
ayni kart serisine atlayip kullanilacakti. Bu ilke, giliniimiiziin programcilari tarafin-
dan kullanilan dongii ve rutinlerin temelini olugturmaktadir. Ayrica, analitik makine
olarak adlandirdig: bu ilk bilgisayar 6rnegiyle Bernoulli sayilarinin hesaplanmasina
yonelik bir program gelistirdi. Bu katkisindan dolay1 Lovelace, bilgisayar tarihinde
ilk programci olarak kabul edilmektedir. 1970 yillarinda ¢ikarilan yeni bir program-
lama dili olan Ada’nin ad1 onun anisina verilmistir.

Lovelace’in yasam oykiisii, 1977 yilinda Doris Langley Moore tarafindan Lovelace
Kontesi Ada, Byron’in Yasal Kizi1 baglig1 altinda yazilarak yaymlanmistir. 29 Kasim
1852 giinii Ingiltere’de Londra’da Marylebone’da 6len Lovelace’mn ad1 bilgisayar
dilinde Ada adi altinda bundan boyle de anilacaktir.

BOOLE (1815-1864)

2 Kasim 1815 giinii Ingiltere’de Lincoln’da dogan George Boole, bir Ingiliz mate-
matikgisi, mantik¢isi ve egitimcisidir. Modern simgesel mantigin kurulmasina kat-
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kida bulunmus ve mantik cebirini gelistirmistir. Giiniimiizde Boole cebiri adiyla ani-
lan mantik cebiri, sayisal bilgisayar devreleri tasariminin matematiksel temelini
olusturur. Yayinladig: Diisiincelerin Yasalar1 ya da Laws of Thought adli kitab: bil-
gisayarlarin gelisiminde 6nemli bir asamay1 gerceklestirdi. Fakat onun bu diisiince-
si 1938 yilina kadar uygulamaya dokiilemedi.

Fakir bir aileden gelen George Boole, basit bir diikkancinin ogluydu. O cagim Ingil-
tere’sinde diikkancilik olduk¢a asagilanan bir meslekti. Kendi kendini yetistiren bu
dahinin yiiksek zekasi en asagi halk tabakasina verilmisti. Bu zeka, kendi yagiyla
kavrularak bulundugu cevrede kalacakti. Bu deha, yiiksek tabakalarin okullarinda da
okuyamazdi. Boole’un girmek istedigi okulda Latince gibi liiks dersler de okutulmu-
yordu. Servet ve para yoniinden daha asagi diizeyde dogmus olanlarin okulunda oku-
maliydi. Horlanmali ve alay edilmeliydi. Iste, bu camur ¢ukurundan ¢ikmak icin La-
tince ve Yunanca’'nin 6grenilmesine karar veren Boole, bunda da yaniliyordu. Ciin-
kii, baz1 engelleri asmak icin bunlar da yetmeyecekti. Kendisinin fakirlikten hi¢ bir
zaman kurtulamayacagini bilen ve ogluna kapali kapilart agmak icin elinden geleni
yapmis olan babasinin sevgiyle dolu ve cesaret verici sozleriyle Boole Latince’yi tek
basina 6grendi. Bunun i¢in babasmin bir arkadas: olan kiiciik bir kitapciya bagvur-
mus, fakat bu adamcagiz da cocuga Latince’nin ilk gramer kurallarin1 aciklayabil-
misti. Boole, on iki yasina geldigi zaman Horace’n, bir siirini Ingilizce'ye geviri ya-
pabilecek kadar Latince’yi 6grenmisti. Ceviri teknigini bilmeyen baba, ogluyla gu-
rur duydugu icin, bu ¢eviriyi bulunduklar yerin yore gazetesinde yayinlatir. Okulda
biiyiik bir giiriiltii kopar. Bu giiriiltiiniin bir kismi iyi ve bir kismi1 da kotii yondeydi.

Klasikler 6gretmeni, on iki yasindaki bir ¢ocugun boyle bir ¢eviriyi yapabilecegini
bir tiirlii kabul etmiyordu. Bu cevirideki bazi yanligliklardan mahcup olan Boole,
dilbilgisi eksikliklerini tek bagina doldurmaya karar verdi. Bu sirada Yunanca’ya da
baglamisti.

Boole’un babasi, ogluna okulunun iistiinde matematik dersleri vermis ve optik alet-
lerin yapimiyla ilgisini arttirmisti. Fakat Boole, hala klasik caligmalarini yiiksek
mevkilerin anahtart oldugunu diisiintiyordu. Okulu bitirdikten sonra ticaret dersleri-
ni izledi. Fakat, bu derslerin umdugu gibi bir faydasi olmadi. On alt1 yagina gelince
fakir ailesine yardim etmek gerektigini anladi. Bu nedenle de bir ilkokulda ders ver-
meye basladi. Bu 6gretmenligi tam dort yil siirdii. Fakat, rahat bir yasama kavusa-
mamuigt1. Serbest meslekte ¢aligmayi diisiiniiyordu. Asker ve hukukcu da olamazdi.
Icinde bulundugu 6gretmenlikte pek i¢ agic1 degildi. Geriye papaz olmak kaliyordu.
Dort yillik 6gretmenligi siiresince Fransizca, Almanca ve Italyanca dillerini de tam
olarak 6grenmisti.

Sonunda Boole, tutacagi yolu buldu. Babasinin ona vermis oldugu ilk matematik
dersleri artik meyvesini vermeye baslamisti. Boole, yirmi yasina gelince bir 6zel
okul acti. Burada matematik Ogretmesi gerekiyordu. Babasindan aldig1 derslerin
faydasim gordii. O zamamn el kitaplarim gozden gegirdi. Once hayretle, sonra on-
lardan tiksindi. Acaba biiyiik matematikgiler neler yapmislardi? Abel ve Galois gi-
bi, biiyiiklerin kitaplarim1 okudu. Fazla bir matematik bilgisi olmayanlarin okuyup
anlayamayacagi kesin olarak bilinen Laplace’in "G6k Mekigi"ni hi¢ kimsenin yar-
dim1 olmadan okuyup anladi. Lagrange’in "Analitik Mekanik" adl1 eserini tam an-
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lad1. Artik, kendisinin yolunu ¢izmisti. Ilk bilimsel caligmasi olan degisim hesabi ya-
yinlandu. Yine tek basina caligmasinin iiriinii olan invaryantlar1 kesfetti. Zaten bu in-
varyantlar olmasaydi, rolativite (baglilik, gorelilik) kuram1 olmazdi. Cebirsel denk-
lemlerdeki bosluklar1 doldurdu.

Boole’un yagadig1 donemde, bir dergide adamin olmadig siirece bir calismanin ya-
yinlatilmasi olanaksizdi. Boole, bu bakimdan sansliydi. Ciinkii, 1837 yilinda, Iskog-
ya’li D. F. Gregory adinda bir matematikci, Cambridge Mathematical Journal adin-
da bir dergi cikartyordu. Boole, derginin miidiiriine ¢aligmalarinin birkacini verdi.
Gregory bu calismalarin orijinalligini ve yazis bi¢cimini ¢ok begendi. Yazilar1 yayin-
ladi. Boylece, iki matematikg¢i arasinda dostca bir arkadaglik ve mektuplagmalar ha-
yat1 boyunca siirdii.

Modern cebir kavrami, Peacock, Herschel, De Morgan, Babbage, Gregory ve Boole
sayesinde yerini aldi. Boole, sembol ve islemleri kullandi. Baglangicta oldukca cok
giiriiltii kopard1 ama, sonunda yerine oturdu. Boole, De Morgan’m hem hayrani ve
hem de biiyiik bir dostuydu. Ingiltere’deki biiyiik matematikcilerle ya kendisi dog-
rudan ya da mektupla haberlesiyordu. 1848 yilinda "Mantigin Matematik Analizi"
adl1 bir ¢aligmasi yayinlandi. Bu eser, matematikte yeni bir ¢igir agmig ve Boole da
kesin bir iine kavugmustu. Bu brosiir, De Morgan’in da taktirlerini topladi. Bu eser,
bundan alt1 y1l sonra ortaya ¢ikacak olan bir calismanin miijdecisi olacakti.

Boole’a, Cambridge’e gidip eski temellere dayanan matematik derslerini okumasi
onerildi. O bunlari dinlemedi. Iki biikliim bir vaziyette ailesini gecindirmek igin 63-
retmenlige devam etti. Tiim bunlara karsin, aragtirmalart ve konferanslariyla iinii
giinden giine yay1liyordu. Irlanda’da Cork kentinde Queen’s College yeni acilmsti.
Bu iin ona bu College’e 1849 yilinda matematik profesorii olarak atanmasini sagla-
di. Fakirlikten gelen Boole, kendine agilan bu olanaklarin degerini bildi. Bu arada
kayda deger eserler yayimnladi. 1854 yilinda, mantik ve olasiliklar iizerine biiyiik bir
eser yayinladi. Bu sirada tam otuz dokuz yasindaydi. Bu kadar derin orijinallikte bir
eser meydana getirmesi i¢in oldukga gencti. Siirekli calisiyor ve yeni yeni buluslari
gerceklestiriyordu. Fakat, Boole’un bu matematigi uzun bir siire ilerletilmedi. 1910
ile 1913 yillar1 arasinda Whitehead ile Russel, Boole’un bu calismasini yeniden is-
lediler. Sembolik mantigin amansiz diismani Cantor’dur. Bu kurami ¢ok elestirmis-
tir. Oysa, bu kuram onun kuramina da yardim ediyordu.

Ik matematik derslerini tiiccar olan babasindan alan Boole, kendisine optik arag ya-
pimini da 6greten babasinin yardimlarinin ve yerel okullarda aldig: birkag yillik egi-
timin diginda, matematik dalinda kendi kendisini yetistirdi. Buna karsin, kisa bir sii-
rede Newton’in Principia’sini, Laplace’in G6k Mekanigi ni ve Lagrange’in Analitik
Mekanigi’ni inceledi, anlad1 ve ileri cebir problemlerini ¢6zmeye basladi.

Boole’un 1839 yilinda yazdig1 Analitik Doniisiimler Kurami Uzerine Arastirmalar
adiyla baglayan bir dizi 6zgiin makaleleri, o yillarda yeni yaymlanmaya baslayan
Cambridge Mathematical Journal adl1 dergide ¢ikti. Bunlar, diferensiyel denklem-
lerle ve cebirsel dogrusal doniisiim problemleriyle ilgili ve degismezlik (invaryant)
kavramini vurgulayan makalelerdi. 1844 yilinda Philosophical Transactions of the
Royal Society adl1 dergide yayinlanan 6nemli bir makalesinde, cebir ile diferensiyel
ve integral hesap yontemlerinin nasil birlestirilebilecegini irdeledi. Ayn1 y1l analize,
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yani cebir ile diferensiyel ve integral hesap yontemlerinin sonsuz biiyiik ve sonsuz
kiiciik nicelikler i¢in kullanilmasina iliskin katkilarindan 6tiirii Royal Society’nin bir
madalyasiyla odiillendirilen Boole, cok gegmeden kendi cebirinin mantikta da uy-
gulanabilecgi kanisina vardi.

Mantik yontemi iizerine yenilikgi diisiinceler gelistiren ve kendi matematik aragtir-
malarindan tiirettigi simgesel akil yiiriitme yontemine giivenen Boole, 1847 yilinda
Mantigin Matematiksel Analizi adl1 bir kitapcik yayinladi. Burada, mantigin felse-
feyle degil matematikle birlikte ele alinmas1 gerektigini inandirict bir bicimde savu-
nuyordu. Ayni y1l Formal Logic, yani Bigcimsel Mantik adh kitab1 yayimlanan Ingi-
liz mantik¢i Augustus de Morgan’in begenisini kazanan Boole, 1849 yilinda iiniver-
site 6grenimi gormemis olmasina karsin, yayinladigi ¢alismalar gozoniinde tutula-
rak Cork ilindeki Queen’s College’da matematik profesorliigiine getirildi.

1854 yilinda diisiincelerinin olgunlagmig bir anlatimi olduguna inandig1 Mantik ve
Olasiliklara Iliskin Matematiksel Kuramlarin Dayandig1 Diisiince Yasalar1 Uzerine
Bir Inceleme’sini yayimlayan Boole, ertesi yil, Everestin Tepesine adin1 veren Sir
George Everest’in yegeni Mary Everest ile evlendi. Boole ciftinin bu evlilikten bes
kizlar1 oldu.

Mantik alaninda ¢alismalar yapan ilk Ingilizlerden olan Boole, nicelik simgelerini
islem simgelerinden ayirma yollarini gostererek cebirsel simgeler ile mantiksal bi-
cimlere ve tasarimlara karsilik gelen simgeler arasindaki analojiyi ortaya koydu. Bo-
ole’un 1847 ve 1854 yillarindaki buluslari, mantik cebirinin ya da bugiinkii adiyla
Boole cebirinin dogmasini sagladi. Temel olarak iki degerli bir sistem olan bu cebir,
nesnelerin, her biri verili bir 6zellige sahip olan siniflara ayrilmasina dayanir. Fark-
It siniflar boylece belirlendikten sonra, bunlar tizerine verili 6zelligi tastyip tagima-
diklarina gore, islem uygulanabilir.

Boole, 1854 yilinda yayinladig1 Laws of Thought’'ta mantiksal ¢ikarima iligskin 6z-
giin ve onemli bir genel simgesel yontemi eksiksiz bir bicimde gelistirdi. Bu yon-
tem, herhangi bir sayida terim iceren bir onermeler grubu verildiginde, onciillerin
simgesel bir bicimde kullanilmasi1 yoluyla, bu onciillerin mantiksal olarak igerdigi
sonuglarin bulunmasina olanak saglar. Boole, ayrica olasiliklar iizerine de genel bir
yontem gelistirmeye ¢alisti. Bu yontem, herhangi bir olaylar sistemine iligkin verili
olasiliklar yardimuiyla, sistemdeki olaylarla mantiksal olarak baglantili bir bagka ola-
yin gergceklesme olasiligini saptayabilmeyi amaglar. Boole, 1857 yilinda Royal So-
ciety iiyeligine de secildi. Bu olay onun i¢in gururlanilacak bir davranisti.

Boole’un 1859 yilinda biiyiik etki yaratan Diferensiyel Denklemler Uzerine
Inceleme, ertesi yil da bu kitabin devamu niteliginde olan Sonlu Farklar Uzerine
Inceleme adli kitabr yaymlandi. Yillarca ders kitabi olarak kullanilan bu yapatlar,
Boole’un biiyiik 6nem tastyan buluslarinin 6zenli bir toplamidir.

Boole’un karmagik akil yiiriitme yontemi, onun aklina bile gelmemis olan uygula-
ma alanlar1 buldu. Boole bugiinkii uygulamalar1 gorebilseydi her halde cok mutlu
olurdu. Bu uygulamalar, telefon santrallarinda ve elektronik bilgisayarlarinda ikili
say1 sistemi kullanilmakta, bu da Boole’un yontemlerine bu devrelerin ¢6ziimlen-
mesi ve tasariminda temel onemde bir ara¢ olma niteligi kazandirmaktadir.
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Boole cebiri, onermeler ya da nesneler arasindaki iligkileri betimleyen simgesel
matematiksel bir mantik sistemidir. Temel kurallar1 1847 yilinda Ingiliz matematikgi
George Boole tarafindan ortaya konan bu sistem, daha sonra bagka matematikciler
tarafindan daha da gelistirildi. Kiimeler kuram1 ve matematigin diger dallarina etkili
bir bi¢cimde uygulandi. Boole cebiri giiniimiizde olasiliklar kurami, kiimeler
geometrisi ve biligim kurami icin son derecede degerlidir. Ayrica, elektronik sayisal
bilgisayarlarda kullanilan devrelerin tasarimi i¢in gerekli olan temeli olugturmaktadir.

a ve b iki 6nerme olsun. Dogru 6nermeleri dogru, yanlis 6nermeleri yanlis sozciik-
leriyle gosterelim. Buna gore,

a b anb avb

dogru dogru dogru Dogru

dogru yanlig yanlig Dogru

yanlig dogru yanlig dogru

yanlig yanlig yanlig yanlig

tablosu VE (A) ve YA DA (v) baglaclariyla dogruluk cizelgesi yapilir.
Bilgisayarlarda oldugu gibi dogru onermeleri 1 ve yanlis Onermeleri de 0
simgeleriyle gosterirsek, a ve b onermelerinin VE ve YA DA baglacglariyla olan
dogruluk ¢izelgesi

a b anb avb
1 1 1 1
1 0 0 1
0 1 0 1
0 0 0 0

biciminde yapilir.

Bir Boole cebiri, ¢esitli postiilat sistemleriyle tanimlanabilen ve degismelilik dzel-
ligine sahip iki tane isleme gore kapali bir kiimede kurulur. S6z konusu postiilat sis-
temlerinin tiimii de ii¢ temel postiilata dayanir. Temel postiilatlarin birincisi, her
islemin bir birim 6gesinin varhgidir. Tkincisi, islemlerin birbirleri iizerine dagilma
ozelligine sahip olmalaridir. Ugiinciisii de, kiimedeki her x 6gesi icin, o 6geyle
arasindaki iglemin sonucu 6teki iglemin birim 6gesine esit olan bir 6genin varligidir.
Bu 8geye x 6gesinin tiimleyeni ad1 verilir.

Gergel sayilar kiimesinde tanimli olan ve toplama ve carpma islemlerine dayanan
adi cebir, bir Boole cebirinin tiim kosullarint saglamaz. Toplama ve ¢arpma islemle-
ri degismelidir. Her gercel x ve y sayilar1 i¢in X + y =y + X ve X . y = y.X bi¢imin-
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dedir. Gergel sayilar kiimesi bu islemlere gore kapalidir. Yani, iki gercel sayinin top-
lam1 ya da carpimi yine bu gergel sayilar kiimesindedir. Gergel sayilar kiimesinde
her iki isleme gore de birim 6geler vardir. Toplama islemi icin birim 6ge 0, carpma.
icin birim 6ge de 1 sayilaridir. Yani, her gercel x 68esiicin x +0=xvex.1=x
olur. Carpma islemi, toplama islemi iizerine dagilmalidir. Yani, x.(y + z) = x.y+X.z
bicimindedir. Oysa toplama islemi ¢arpma islemi iizerine dagilmali degildir. Yani,
x+(y . z), her zarnan (x+y) . (x+z) ifadesine esit degildir. Ayrica adi cebirde iigiincii
temel postiilat da saglanmaz. Yani, 6gelerin tiimleyenleri yoktur.

Boole cebiri, degisken olarak adi cebirdeki gibi sayisal niceliklerin degil, dogruluk
degerlerinin, yani bir mantiksal 6nermenin dogruluk ya da yanlishiginin kullanildigi
durumlarda gecerlidir. Boole cebirinin onemli bir iistiinliigii olan bu 6zellik,
dogruluk degeri 1 ya da yanlislik degeri O olabilen 6nermelerle islem yapilmasina
olanak saglar. Iki mantiksal onerme, VE (simgesi ) ya da YA DA (simgesi V)
mantiksal baglaglarindan biri ile baglanarak bir bilesik Onerme olusturabilir.
Boylece elde edilen bilesik 6nermenin dogruluk degeri, birbirine baglanmis olan iki
onermenin ayr1 ayri dogruluk degerleriyle kullanilan baglacin tiirline baghdir.
Cizelgede goriildiigii gibi, birbirlerinden bagimsiz olarak dogru ya da yanlis olabilen
x ve y onermeleri VE baglaciyla baglandiginda elde edilen xAy onermesi, X ve y
onermelerinin her ikisi de ayni zamanda dogru ise dogru, diger hallerde yanlis olan
bir 6nermedir. Bu iki dnermenin YA DA baglaciyla baglanmasiyla olusturulan xvy
Onermesiyse, x ya da y onermelerinden en az biri dogruyken dogru, her ikisi de
yanligken yanlig bir dnermedir.

Onermeler iizerinde tanimli VE ve YA DA baglaglarindan olusan béyle bir sistemin
temel postiilatlara uydugu, boylece de bir Boole cebiri olusturdugu gosterilebilir.

Boole, yapitlarinin yayinlanmasindan sonra cok yasayamadi. Gitmeye soz verdi8i
bir konferansa yetismek icin yagmurlu bir giinde sirilsiklam olup yakalandigi bir za-
tiirreden Aralik 1864 giinii elli yasinda Irlanda’nin Cork ilinde Ballintemple’de 61-
dii. Daha sonra karis1 Marie Boole, onun diisiincelerini iceren Boole Psikolojisi ad1
altinda yayinlanan brosiirde onu anlatir. O, ¢ok biiyiik bir eser verdiginin farkinda
olarak oldii.

George Boole, bilgisayar teknolojisinin gelisiminde ¢ok biiyiik rol oynamis
bulusgulardan birisidir. O, Charles Babbage’le ayn1 donemlerde yasadi. Herhangi
bir makine gelistirmediyse de, onun ortaya atti§1 diigiince giiniimiiziin modern bil-
gisayarlariin hesapladig1 bilgi sekillerinin temelini olusturdu. Onun diisiincesi,
dogru ya da yanlis olan matematiksel tanimlarla her seyin belirlenebilecegini ortaya
koydu. iste, sembolik mantik denen bu diisiinceyi Boole gelistirdi. Ciimleleri sem-
bollerle kisaltarak belirli dogrular1 matematiksel formiillerle ortaya cikardi. Bu
islemler giiniimiizde Boolean Cebiri olarak bilinmekte, hesaplamalar ve felsefe
alanlarinda oldukga fazla kullanilmaktadir.

Insanlar, hesap yapma ve kayit tutma gereksinimlerine ¢ok eski yillarda
baslamislardir. Rakam kavraminin 1.0. 3000 yillarinda kullanildig1 bilinmektedir.
Bu konuda ilk yardimci ara¢ abakiistii. O da 1.0. 2600 yillarinda bulunmustur.
Abakiisler hakkinda kesin bilgiler olmamasina karsin, onun Babilliler, Misirlilar
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veya Cinliler tarafindan bulundugu sanilmaktadir. Daha sonra bu arag¢ 1.0. 1000
yillarinda Yunanistan’a oradan da batiya gectigi goriigleri var. insanlarin hesaplama
konusundaki bu bulusu bugiin bile bir egitim araci olarak halen kullaniimaktadir.

Bu bulustan sonra 1642 yilina kadar gegen yiizyillar icinde hesap yapmaya yarayan
ufak bazi araglar yapildi ve kullanildi. Fakat hesap yapmaya yarayan ilk mekanik
arag 1642 yilinda Blaise Pascal tarafindan yapildi. Toplama makinesi adi1 verilen bu
ara¢ on yedinci yiizyilin teknolojisinin yetersizligi nedeniyle gelistirilip bol sayida
iiretilemedi. Daha sonra Gottfried Wilhelm Liebniz 1694 yilinda yaptig1 bir bulusla
Pascal’in makinesine carpma yapabilme 6zelligini de eklemistir. Bu ara¢ da yine
teknolojik yetersizlikler nedeniyle yaygin olarak kullanima sunulamadi. Bu konuda-
ki diger 6nemli bir bulug 1806 yilinda Joseph Jacquard tarafindan yapildi. Bu arac,
delikli kartlarla kontrol edilen bir tezgahti.

On dokuzuncu yiizyilin en nemli buluscularindan birisi de Ingiliz matematikci
Charles Babbage’dir. Onun yaptig1 ara¢ 1822 yilinda tamamlandi ve bugiin halen
fark makinesi olarak bilinir. Bilgisayarlarin bu bi¢cimde yapimi ve gelistirilmesi bu
yillardan sonra devam etmistir. Yiizyilimizin en kullanigh aygit1 olan bilgisayarlarin
gelecegi oldukga parlak goriinmektedir.

TURING (1912-1954)

23 Haziran 1912 giinii ingiltere’de Londra’da dogan Alan Mathison Turing, bilgisa-
yar kuramina ve bilgisayarda yer alan siire¢lerin mantiksal ¢6ziimlemesine 6nemli
katkilarda bulunan Ingiliz matematik¢i ve mantikgidr.

Sherborne Okulu’nda ve Cambridge Universitesi’ne baglh King’s College’da dgre-
nim goren Turing, King’s College’in sagladig1 bursla lisansiistii 6grenimini siirdii-
riirken, 1935 yilinda matematiksel mantik konusuna yoneldi. Bilime en biiyiik kat-
kis1 oldugu kabul edilen 1937 yilinda “Hesaplanabilir Sayilar” ve “Saptama Sorunu
Konusunda Bir Uygulama” baglikli makaleyi de bu sirada yazdi. Bu makalede, bir
otomatik makinenin gerceklestirebilecegi islem dizisi olarak tanimladig: belirli, sa-
bit igslem dizileriyle ¢oziilemeyecek matematik problemlerinin var oldugunu kanit-
layan Turing, veri saklama sigas1 potansiyel olarak siirsiz olan ve calismasinda bir
aksaklik olmasi1 s6z konusu olmayan kuramsal bir hesaplama aygit1 tasarladi. Son-
raki yillarda Turing makinesi olarak adlandirilacak olan bu kuramsal makine oto-
matlar kuraminin ana 6gelerinden birini olusturdu. 1940 yillarinda ortaya ¢ikan sa-
yisal bilgisayarlara iligkin kuramsal bir temel islevi gordii.

Turing makinesi, islemleri ardigtk ve ayrik adimlar biciminde gerceklestirir.
Makinenin sonlu bir i¢ durumlar kiimesi vardir. Verili bir anda makine bu durum-
larin birinde bulunur. Makinenin bir okuyucu-yazici kafasi vardir. Bu kafanin oniine
karelere boliinmiis bir sonsuz serit ya da bant yerlestirilmistir. Bu karelerin her biri
ya bostur ya da sonlu bir simgeler kiimesine ait bir simge icerir. Makine o anda
icinde bulundugu i¢ durumun ne gordiigii, kafanin 6niindeki karede yer alan sim-
genin fonksiyonu olarak,

i. Bu karedeki simgeyi siler, ya da bu kareye yeni bir simge yazar.
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ii. Seridi bir kare saga ya da sola yiiriitiir.
iii. Yeni bir i¢ duruma gecer.

Makinenin i¢ durumundan biri pasif durumdur. Makine bu i¢ duruma gectiginde
hesaplamasim bitirmis demektir. Uzerinde belirli bir simgeler dizisi yazili olan bir
serit belirli bir karesi kafanin oniine gelecek bicimde yerlestirilerek, makine belirli
bir baglangic durumunda olmak iizere siire¢ baglatir. Makine bir dizi ardigik adimdan
gectikten sonra pasif duruma gelip durdugunda, eger bu gerceklesirse serit iizerinde
yazili bulunan simgeler dizisi, hesaplamanin sonucunu olusturur.

Caligmalarint ABD’deki Princeton Universitesi’'nde siirdiiren Turing, matematikgi
Alonzo Church’iin yaninda hazirladig: teziyle doktor tinvanini 1938 yilinda aldi.
Ingiltere’ye dondiigiinde kendisine King’s College’dan yeni bir burs verildi. II.
Diinya Savag siiresince Bletchley’deki Devlet Kod ve Sifre Okulu’nda gorev aldi.
Almanlarm "Enigma", Ingilizcede bilmece kodlarinin ¢oziilmesinde onemli rol
oynadi. 1945 yilinda Londra’daki Ulusal Fizik Laboratuvari’nda ¢aligmaya bagladi.
ACE, otomatik Hesap Makinesi olarak adlandirilan biiyiik bir elektronik sayisal bil-
gisayarin tasarim, yapim ve kullanim ¢aligmalarin1 yonetti. 1948 yilinda Manchester
Universitesi Bilgisayar Laboratuvar’nin yonetici yardimcilifma getirildi. Burada
basinin yakistirdigt MADAM, ya da Manchester Otomatik Sayisal Makinesi olarak
adlandirilan ve o giin i¢in diinyanin en biiyiik bellekli bilgisayari olan makinenin
yapiminda calisti. Bilgisayarlarin ve programlama yontemlerine onemli katkilari
oldu. Diisiinme yetenegi olan bilgisayarlarin yapilabilecegini savundu. Bilgisayara,
ornegin rulet tekerlegi gibi rastgele, yani olasiliga dayali olarak caligan bir 6ge
eklenerek makineye insaninkine daha yaklasan bir diisiinme yetenegi
kazandirabilecegini One stirdii. Turing’in bu konudaki makaleleri yapay zeka
arastirmalarinin temelini olusturmustur.

Turing bigimleme konusundaki kuramsal c¢alismasiin birinci boliimiinii 1952
yilinda yayinladi. Bu ¢aligmadaki ana amaci, tekbicimli ve bakisimli bir yapimnin
yaymim siirecinden gecerek tiimiiyle bakisimsiz ve belirli bir bicime sahip bir
yapiya nasil doniistiiriilebilecegini gostermekti. Turing bu calismay1 bitiremeden,
biiyiik bir olasilikla intihar ederek ©ldii. Intihar nedeninin, escinselligini tedavi
etmek amaciyla, hapis cezasi yerine zorla uygulanan ve bunalima girmesine yol
acan tibbi tedavi oldugu sanilmaktadir. Siyaniire bulanmig bir elmay1 yiyerek
yasamina son verdigi anlagilmaktadir. Andrew Hodges’in kaleme aldig1 yasam
oykiisii Alan Turing Bir Muamma ad1 altinda 1983 yilinda yaymlanmistir. Alan
Turing, 7 Haziran 1954 giinii Ingiltere’de Cheshire’da Wilmslow’da intihar ederek
Olmiistiir.
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OZET: Dogus Universitesi Dergisi’nin ikinci sayisindaki makalemizde, eger A ve
B kiimeleri Jordan anlaminda 6lg¢iilebilirse, bu kiimelerin kesisim, bilesim, fark ve
simetrik farklarinin da Jordan anlaminda olgiilebilir oldugunu ispatlamistik. Bu ma-
kalede, eger A;, A,, As,... kilmeleri Jordan anlaminda ol¢iilebilirse, bu kiimelerin sa-
yilabilir sayidasinin bilesim, kesisim, ikiser ikiser fark ve simetrik fark islemlerine
gore kapali oldugunu ispatladik.

Anahtar sozciikler: Jordan éligiilebilirlik, 6l¢ctiim.

ABSTRACT: In our paper published in the second issue of the Dogus University
Journal, we proved that if A and B are Jordan measurable sets, then the union,
intersection, difference and symmetric difference of these sets are again Jordan
measurable. In this paper, we have proved that if A, A,, Aj,... are Jordan measurable
sets, then countable number of these sets is also closed according to the operations
union, intersection, two by two difference and symmetric difference.

Keywords: Jordan measurability, measure.

Riemann integralinin temeli, Jordan 6l¢iimii ve Lebesgue integralinin temeli Lebesgue
6lgiimiidiir. Burada hemen akla su soru gelir. Acaba bunlarm farki nedir veya birisinin
digerine gore iistiin yan: nedir? Bu soruya cevap arayalim.

Kartezyen koordinatlar diizleminde simurh basit bir M kiimesini ve her x € [a,b] igin
0< f(x)<c olacak sekilde [a@,b] araliginda negatif olmayan bir f fonksiyonunu
gozoniine alalm. M kiimesinin Jordan ol¢timii, onun i¢ ve dis Jordan dlglimlerinin ortak
degeridir.

M kumesinin dis Jordan dlgiimii, M kumesini 6rten sonlu bilesime sahip dikdortgenlerin
alanlarmm infimumudur. M kiimesinin i¢ 6lgiimii ise, S de M nin tiimleyeninin dig
oleimi ile yiksekligi C olan [a,b] tabanli S dikdortgenlerinin C(b—a) alani
arasindaki farktir.

Lebesgue S kiimesinin bir alt kiimesinin 8lglimiiniin Jordan tamminda sonlu kelimesini

sayilabilir kelimesi ile degistirdi. Yapilmig olan bu yontem S kiimesinin 6lgiilebilir alt
kiimelerinin sayisii bilyilkk oranda artirdi. Bu integrasyon teorisinin Riemann’dan daha
genel ve matematiksel olarak daha genis bir alana yayilmasina 6nderlik etti.
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i. Tamm: R bos olmayan bir kiimeler ailesi olsun. Eger A€ R ve A€ R olmasi AAB ve

AN B kumelerinin de R ailesinin Ggeleri olmasint gerektiriyorsa R ailesine bir halkadir denir
(2,5.31).

ii. Tamim: #, R halkas: iizerinde tanimlanmis bir olgiim olsun. Verilen bir A Kkimesi ve her
>0 Say1s) icin N halkast iginde
AcAdc A" ve m(ANA) < ¢

olacak sekilde A" ve A' kimeleri varsa A kiimesine Jordan anlaminda élgilebilirdir denir (2,
$.281).

1.Teorem: A,,Az,A},... kiimeleri Jordan anlaminda 6lciilebilirse, bu kiimelerin

sayilabilir sayidast bilesim, kesigim, ikiser ikiser fark ve simetrik fark islemleri altinda
kapalidir.

ispat: A,. A, A,.... kiimeleri Jordan anlaminda élgiilebilir oldugundan her & >0 sayisi
icin,

A\ A C A vem(A'\A') <)

A,c 4, c A", ve m(A",\4',) < %2

)

olacak sekilde ‘R halkasinda A', ve A", kiimeleri vardir (i =1,2,3,...). (1) ifadesinden,

OA', QCJA, (_:OA”,
i=1 i=l =l
ve

O (A'NA",) < O(A, VA, C O(A",\A'm)
=l i=l i=l

kapsamlarini yazmak kolaydir. Buradan,

U (A”/ \A'r+l ) \ (A'I \AHIH ) < U {(A"I \A'/ ) o (A”Hl \Avi+l )}
i=l

i=|

kapsami elde edilir. Bu kapsamin her iki yanmin Sl¢iimiinden,

m{o”"' ! )} : m{@ AV RISIZRY >]} S o
i=l

i=| i=l

esitsizligi gelir. (2) esitsizligindeki ortadaki terim agik yazilirsa,

m(A"NA" )+ m(A" N4 )+ < % + %2 +..= ;82"'

olur.



41 Jordan Anlaminda Olgiilebilirlik

iﬁ”
i=1

serisi geometrik seri olup ortak carpan <1 oldugundan yakinsak ve toplami da &

Sayisina esittir. Sonug olarak,

/71{0(/1”, \ A" )} <g

esitsizligi bulunur. Bu da istenen sonugtur,

Ote yandan yine (1) ifadesinden,

N4, <4 <
i=l

i=1

EDE

All]

Il

i
ve

N el a o, 4.)] 3)
i=1 i=1

kapsamlari yazilir. (3) ifadesinin her iki yanmnn dl¢timiinden,

m{ﬁ(/l", \A' )} < m{o [(4" N4y, 4, )]} < igz-' )

i=1 j=| i=]
elde edilir. (4) ifadesinde ortadaki terim agik yazilirsa,

(A" N4 YO (ANA YU (A" \A ) U (AN UL
= m(§(A" AU (A NAL) O (AN ) U

m(A" A )+ m(ANA )+ m( AN ) . < g/2+ %2 +.=> 62" =¢
i=1

olur. Bu da istenen sonugtur.
Ucgiincii olarak yine aym diisiince ile (1) ifadesinden ve

=4l 0

Uuna,yel 4, c O(A",\A',H)

i=l i=l =1

kapsamindan,

SRV =1 | AV IS TSI LMV UNS] )
i=1 i=1

yazilir. (5) ifadesinin her iki yaninin 6él¢timiinden

m{U (A" A, )} <m(A" A ) Fm(ANL, Y+ <D &2 =
i=t

i=|
elde edilir.
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Son olarak yine (1) itadesinden,

UnayelJuancUaay  ©
=) i=1

i=1

ve

U naycUdn ey o
i=1 i=1

i=l
kapsamt yazilir. Buradan,

Ut yo e abe i 4,0 o (a0 4))

®)
& U {(A”/ \A'/+l ) o (A"l+l \A'i )}

i=1
yazilir. (8) ifadesinde ortadaki terimi agik yazarsak,

O{(A, VAL UA N A = (AN )0 (AN AU, N A (4 4) U

i=1
ifadesi kiimelerin ikiser ikiser simetrik farklarmin bilesimi oldugu goriiliir. Boylece,

2] 2ol

U {(A”/ UA"/H ) \ (A'/ UA'H—] )} g U {(A”i \A'I ) U (A”/+I \A'Hl )} (9)

i=l i=t
kapsam1 yazilir. (9) ifadesinin her iki yaninn 6lglimiinden,

@ o]

m| (A" wA" )N (A VA, )}} < m[U {(A"\a)Hyu A\, )}J < igz" =e

i=1 i=1

elde edilir. Bu da gosterilmek istenen sonugtur.
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ABSTRACT: This article attempts to measure performances of Type A and Type B
funds relative to T-Bill rates and ISE-100 index in Turkey over the period of January
1998-June 2000 using Sharpe, Treynor, Jensen, and Graham&Harvey indices. 55
Type A, and 77 Type B Funds were included in the analysis. In order to test whether
four different indices make similar ranking, Spearman rank correlation analysis was
utilized. Secondly, Wilcoxon Signed-Rank test was applied to test the significance
of the differences in Sharpe indices of alternative investment instruments included
in the analysis.

Analysis revealed that different criteria rank the portfolios similarly. But more
importantly it was found that, the best investment over the entire analysis period as
well as in the sub-periods was T-Bills, which was followed by ISE-100 index, Type
B Funds, and Type A funds respectively. This finding makes the merits of the efforts
spent by funds managers, over the analysis period, to outperform the market highly
questionable.

Key Words: Type A Funds, Type B Funds, Portfolio performance, Sharpe Index,
Treynor Index, Jensen Criterion, Graham&Harvey Criterion , Portfolio Ranking

OZET: Bu makale A ve B tipi fonlarm 1998 Ocak-2000 Haziran dénemindeki per-
formanslarini, Sharpe, Treynor, Jensen ve Graham&Harvey kriterlerini kullanarak
Hazine bonosu ve IMKB-100 indeksine kiyasla l¢iimlemeyi amaclamaktadir. Ana-
lize 55 A Tipi, 77 B tipi fon dahil edilmistir. Bu kriterlerin fonlar1 ayni sekilde sira-
layip siralamadigint gérmek igin Spearman dizi korelasyonundan yararlanilmigtir.
Ikinci olarak, dort farkli yatirim aracinin ortalama Sharp katsayilarinin birbirinden
anlamli 6lgiide farkli olup olmadig1 Wilcoxon lsaretli Sira testiyle irdelenmistir.

Yapilan analizler portfoy performansini degerlendirmede kullanilan dort kriterin
fonlar1 benzer sekilde siraya koydugunu gostermistir. Ama daha 6nemlisi, gerek tiim
analiz doneminde gerekse alt donemlerde hazine bonosunun en iyi yatirim araci ol-
dugu, onu sirastyla IMKB-100 endeksi, B Tipi fon ve A Tipi fonun izledigi goriil-
miistiir. Bu sonug, fon yoneticilerinin, analiz donemi boyunca, pazar ortalamasindan
daha iyi fonlar olusturma ¢abalarinin yarar1 konusunda kusku yaratmaktadir.

Anahtar Kelimeler: A Tipi Fon, B Tipi Fon, Fon performansi, Sharpe indeksi,

Treynor indeksi, Jensen kriteri, Graham&Harvey kriteri, Portfoy siralamasi
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I. INTRODUCTION
This paper aims at :

a) measuring portfolio performance of Type-A and Type-B investment funds in
Turkey with alternative indices over the period of January 1, 1998 — June 30,
2000,

b) testing whether alternative evaluation criteria give similar results,

¢) comparing portfolio performances of Type A and Type B funds with those of T-
Bills , and ISE-100 in order to see the significance of the differences over the
same period.

Before 1960, investors evaluated portfolio performance almost entirely on the rate
of return, although they knew that risk was a very important variable in determining
investment success. The reason for omitting risk was the lack of knowledge how to
measure and quantify it. After the development of portfolio theory in early 60s, and
CAPM in subsequent years, risk, measured as either by standard deviation or beta,
was included in evaluation process. However, since there was not a single measure
combining both return and risk, two factors were to be considered separately:
Researchers grouped portfolios into similar risk classes and compared rates of return
of portfolios in the same risk class.

Treynor (1965) was the first researcher developing a composite measure of
portfolio performance. He measures portfolio risk with beta, and calculates
portfolio’s market risk premium relative to its beta:

T, =(R,-Rp) /B, (1)
Where:
T; =Treynor’s performance index

Rp = Portfolio’s actual return during a specified time period

Ry = Risk-free rate of return during the same period
Bp = beta of the portfolio

Whenever Rp> R¢ and Bp > 0 a larger T value means a better portfolio for all

investors regardless of their individual risk preferences. In two cases we may have
anegative T value: when Rp <R{ or when Bp < 0. If T is negative because Rp <Ry,

we judge the portfolio performance as very poor. However, if the negativity of T
comes from a negative beta, fund’s performance is superb. Finally when Rp- R¢, and

Bp are both negative, T will be positive, but in order to qualify the fund’s
performance as good or bad we should see whether Rp is above or below the

security market line pertaining to the analysis period (Reilly, 1992).



45 Evaluation of Portfolio Performance of Turkish Investment Funds

Sharpe (1966) developed a composite index which is very similar to the Treynor
measure, the only difference being the use of standard deviation, instead of beta, to
measure the portfolio risk:

Si=(R,-Rp) /o, @)
Where:
S; = Sharpe performance index

Op = Portfolio standard deviation

This formula suggests that Sharpe prefers to compare portfolios to the capital
market line(CML) rather than the security market line(SML). Sharpe index,
therefore, evaluates funds performance based on both rate of return and diversification
(Sharpe 1967). For a completely diversified portfolio Treynor and Sharpe indices
would give identical rankings.

Jensen (1968), on the other hand, writes the following formula in terms of realized
rates of return, assuming that CAPM is empirically valid:

RjtzRf +BJ (Rm-Rf)+th

Subtracting Ry from both side he obtains:
Rjt_ Rf = B] (Rm—Rf)+th

This formula says that risk premium earned on jth portfolio is equal to the market
risk premium times Bj plus a random error term. In this form, one would not expect
an intercept for the regression equation, if all securities are in equilibrium. But if
certain superior portfolio managers can persistently earn positive risk premiums on
their portfolios, the error term Ujt will always have a positive value. In such a case,
an intercept value which measures positive differences from the model must be
included in the equation as follows:

Rjt - Rf = (Xj + B_] (Rm - Rf) + th

Jensen uses 0 as his performance measure. A superior portfolio manager would
have a significant positive Q; value because of the consistent positive residuals.
Inferior managers, on the other hand, would have a significant negative Q. Average
portfolio managers having no forecasting ability but, still, cannot be considered
inferior would earn as much as one could expect on the basis of the CAPM. The
residual terms would randomly be positive and negative, and this would give an

intercept value which is insignificantly different from zero.

Jensen performance criterion, like the Treynor measure, does not evaluate the ability
of portfolio managers to diversify, since the risk premiums are calculated in terms
of B.
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Graham & Harvey (1997) recently suggested that performance of a portfolio should
be measured by its excess return over the return of a "market index/risk-free-asset
combination" with a standard deviation equal to that of the portfolio. Therefore, if
the standard deviation of a portfolio is different from the market standard deviation,
the latter must be increased or decreased to the level of portfolio standard deviation
by forming an appropriate combination of market index and risk-free-asset.
Assuming a market return of 15 %, with a standard deviation of 20 %; a portfolio
return of 25 % with a standard deviation 40 %, and a risk-free rate of 10 %,
Graham&Harvey would make 100 % levered portfolio of which standard deviation
is also 40 % (-1 * 0 + 2 * 0.2) . Since the return of this combination would be 20 %
(2*#0.15 — 1* 0.10) , excess return of the portfolio would be measured as 5 % (25 %
- 20 %) . The higher the excess return, the better the portfolio performance.

II. EVALUATION OF TYPE A AND TYPE B FUNDS IN TURKEY

2.1) Research Data

Data used in this research includes:

a) weekly returns of Type A and Type B funds

b) weekly returns on T-Bills

¢) weekly returns on Istanbul Stock Exchange 100 index(ISE-100)
over the analysis period.

Weekend prices of all existing funds(55 Type A, and 77 Type B Funds) were
obtained from Capital Markets Board (CMB) statistics, and the weekly returns were
calculated thereupon. Type A funds are those which include a stocks component of
minimum 25 %. Type B funds, on the other hand, are various combinations of
T-Bills, Repos and other low-risk instruments.

Weekly returns on Turkish T-Bills were calculated based on the T-Bill prices
obtained from ISE taking the days to maturity into consideration. The resulting
figure, therefore, is an overall average of the returns of all outstanding T-Bills of
different maturities.

Weekly returns on ISE-100 index, on the other hand, were calculated based on the
index values obtained from Metastock database.

Averages, standard deviations, and beta coefficients of weekly portfolio returns, T-
Bill rates and ISE-100 index were calculated for the entire period as well as the
sub-periods of 1998, 1999, and first half of 2000. Dividends were ignored in beta
calculations.

Appendix A is the compilation of the data used in the research.
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2.2) Research Methodology

Treynor, Sharpe, Jensen and Graham-Harvey indices were calculated for each "Type
A" and "Type B" fund as well as the ISE-100 index, based on the formulas and
explanations given in I above. Then, the portfolios were ranked according to their
performance indicators.

In order to test whether the four different methods rank the portfolios similarly,
Spearman rank correlation coefficients were calculated for each pair of ranking criteria.

In order to compare portfolio performances of Type A and Type B funds with those
of T-Bills, and ISE-100, average Sharpe coefficients of Type A and Type B funds
and ISE-100 index were compared and the statistical significance of the differences
were tested with Wilcoxon Signed-Rank Test.

2.3) Research Findings
2.3.1) Risk Premiums

Figure 1 depicts the behaviour of average weekly risk premiums (Rj —R¢) on Type

A funds, Type B funds and the ISE-100 index. Under normal capital market
conditions these risk premiums would always be expected to be positive. But, this
was not the case in Turkey over the analysis period. Negative risk premiums mean
that T-Bills were a better investment than the other three instruments in almost half
of the observation periods. This is obviously the financial market implication of
unfavourable macroeconomic conditions prevailing in Turkey over those years.
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Figure 1 permits us to make following observations as well:

a) Type B funds were not a good investment at all. Their average risk premium was
negative, but their variation was greater than zero.

b) Type A funds were successful in reducing the portfolio risk below the market risk.
However their risk premiums were below the market risk premium. Therefore the
rationale of Type A funds can be commented upon only after evaluating them
against ISE index with the criteria defined in I. This will be done below.

¢) Type A funds have provided higher risk premiums than Type B funds as expected.
2.3.2) Portfolio Rankings

Type A and Type B funds were ranked according to Sharpe, Treynor, Jensen, and

Graham&Harvey criteria, and Spearman rank correlation coefficients were calculated
for each pair of indices. The results are summarized in Table 1.

In Type A funds , the calculated "Spearman r"s for the entire period as well as the
three sub-periods are quite high and significant at 1% o level. This means that index
used in evaluating Type A funds does not matter.

In Type B funds Spearman rank correlation coefficients are much lower. But they
are still significant at 1% o level in 18 cases, at 5 % o level in 3 cases, and at 10 %0
level in 1 case. Only in two cases in Year 1999, r was found insignificant.

Table 1

Results of "Spearman R" Correlation Analysis

Type A Funds Type B Funds
Spearman T Value Spearman T Value
R R
Entire Period] S & T 0.8826 13.80 *%** 0.4141 3.94 Hkk
S&J 0.9372 19.74 ##* 0.4754 4.68 *#*
S & GH 0.9494 22.22 *** 0.5052 5.07 #**
T&J 0.8906 14.39 #** 0.3017 2.74 #*k
T & GH 0.8891 14.28 ##* 0.2834 2.56 **
J & GH 0.9921 58.01 *%** 0.9959 95.33 ***
1998 S&T 0.9285 18.38 *** 0.8107 11.99 *#**
S&J 0.7624 8.66 *** 0.2252 2.00 **
S & GH 0.9640 26.66 *** 0.6578 8.00 ***
T&J 0.8451 11.62 *** 0.2902 2.63 **
T & GH 0.9118 16.32 *** 0.5560 5.779 #**
J & GH 0.8234 10.66 *** 0.7554 9.98 #**
1999 S&T 0.9380 19.89 #s#* 0.0052 0.04
S&J 0.9336 19.15 *%** 0.4281 4.10 **%*
S & GH 0.9452 21.27 *** 0.075 0.65
T&IJ 09714 30.04 ##* 0.5288 5.40 3k
T & GH 0.8343 11.12 **%* 0.4818 4,76 ***
J & GH 0.8612 12.45 *** 0.7413 9.56 ***
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Table 1 (cont.)

Type A Funds Type B Funds

Spearman T Value Spearman T Value

R R

2000/1 S&T 0.9976 106.04 **%* 0.2005 1.77 *

S& 0.9304 18.66 *** 0.6095 6.66 ***
S & GH 0.9711 29.89 #** 0.7094 8.82 ##*
T&IJ 0.9303 18.64 *** 0.3339 3.07 ***
T & GH 0.9710 29.82 #** 0.3568 3.3] #**
J & GH 0.9714 30.08 #** 0.9122 19.28 #**

* wkwEX jndicates significance at 10, 5, 1% significance level respectively using two-tailed
test.

2.3.3 ) Comparison of Sharpe Indices

Having seen that it is highly correlated with other indices , and given the fact that it
measures the success in diversification as well, the Sharpe index was chosen to
compare the performances of alternative investment media included in the research.

Weekly Sharpe indices of T-Bills, Type A Funds, Type B Funds and ISE-100 index
are graphed in Figure 2. Sharpe index for T-Bills is zero by definition, and coincides
with X axis. For other instruments, a negative Sharpe index means that return on the
instrument is less than T-Bill rate. Figure 2 indicates that there are as many negative
Sharpe indices as positive ones, and this is against the expectation.
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Averages of weekly Sharpe indices of the four categories are given in Table 2.

Table 2
Average Sharpe Index

Entire 1998 1999 2000/1
Period
T-Bills 0 0 0 0
ISE-100 Index -0.02 -0.29 0.27 -0.11
Type A Funds -0.45 -0.77 -0.23 -0.27
Type B Funds -0.09 -0.36 0.20 -0.15

According to Table 2, for the entire period as well as the years 1998 and 2000/, T-
Bill was the best investment, followed by ISE-100 index, Type B funds and Type A
funds respectively. Only in 1999, performances of ISE-100 and Type B funds were
superior to T-Bill. The sign and rank of Type A funds, however, remained to be same.

Table 3 shows the number of Type A funds with Sharpe coefficients greater than that
of ISE-100 index. The figures on the diagonal of the matrix represents the total
number of Type-A funds that exceeded ISE-100 in Sharpe coefficient. Other figures
in the same row tells us how many of them were better than ISE-100 in other
periods as well. For example in the entire period 7 Type A funds performed better

than ISE-100. Of this 7, 2 in 1998, 4 in 1999, 6 in 2000/1 also outperformed ISE-100.

Table 3
Number of Type A funds That Performed Better Than ISE-100
Entire 1998 1999 2000/1
Period
Entire Period 7 2 4 6
1998 2 6 1 3
1999 4 1 9 7
2000/1 6 3 7 24

Table 3 figures are not promising with respect to the performance of Type A funds.

Table 4, on the other hand, provides information on Type B funds which
outperformed T-Bills:
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Table 4

Number of Type B Funds That Performed Better Than T-Bills

Entire 1998 1999 2000/1
Period
Entire Period 3 0 2 2
1998 0 0 0 0
1999 2 0 14 3
2000/1 2 0 3 5

Table 4 is a reflection of poor performance of Type B funds over the analysis period
as well as in the sub-periods.

In order to see whether the average Sharpe indices of the four investment
alternatives given in Table-2 were significantly different from each other, the
standard Z test was applied to the calculated Wilcoxon’s W statistics. The findings
are summarized in Table — 5 .

Table 5
Z Test Results For The Significance of Sharpe Index Mean Differences
ISE-100/| Type A/ | Type B/ | Type A/ | Type B/ | Type A/
T-Bill T-Bill T-Bill ISE-100 | ISE-100 | Type B
Entire | Mean Difference -0.02 -0.45 -0.09 -0.43 -0.07 -0.36
Z-Statistics 0.57 7.85% % 1.26 5.56%#% 1.84% 6.17%%*
1988 | Mean Difference -0.29 -0.77 -0.36 -0.48 -0.07 -0.41
Z-Statistics 2.05%%* 6.24%%* 2.62%%% 3.88#** 0.80 4.30%#%*
1999 [Mean Difference 0.27 -0.23 0.20 -0.50 -0.07 -0.43
Z-Statistics 1.74* 3.40%** 1.35 4.07%%* 1.51 4.778%##*
2000/ | Mean Difference -0.11 -0.27 -0.15 -0.16 -0.04 -0.12
Z-Statistics 0.82 2.779%%* 1.04 0.82 0.93 0.58

* wkwEX jndicates significance at 10, 5, 1% significance level respectively using two-tailed

test.




Cudi Tuncer Giirsoy, Y. Omer Erzurumlu 52

Table 5 permits the following comments:

a) For the entire analysis period, and in Years 1988 and 1999 the differences
between the Sharpe coefficients are statistically significant. This means that
performance ranking in Table 2, which is against the expectations under normal
capital market conditions, is dependable. Only two observations, both in 1999,
are in line with expectations of capital market theory: In that year ISE-100
performed better than Type B funds, and Type B funds better than T-Bills.
However the differences between Type B funds, T-Bills and ISE-100 index and
Type B funds were not found to be statistically significant. The difference
between ISE-100 and T-Bills, on the other hand, is significant at 10% o level.

b) Table-2 ranking is valid in 2000 as well, but Z-values are insignificant except the
one pertaining to Type A funds- T-Bills difference.

ITII. CONCLUSION

Portfolio performances of Type A and Type B funds were measured by the methods
suggested by Sharpe, Treynor, Jensen, and Graham&Harvey . Using Spearman Rank
Correlation Test it was found that these methods rank Type A funds in the same
manner. In Type B funds rank correlation coefficients were lower, but still statistically
significant.

Relative performances of T-Bills, Type B funds, ISE-100 index and Type A funds
were measured through the Sharpe index. It was found that, over the entire analysis
period as well as in the three sub-periods T-Bills were the best investment. It was
followed by ISE-100 index, Type B funds and Type A funds respectively. The
dependability of this ranking was tested through standard Z test applied to Wilcoxon
Signed-Rank Test Statistic calculated for each pair of investment media included in
the analysis over the entire period and for each of the sub-periods. Z test gave
supportive results.

Therefore, it was concluded that the efforts to form Type A and Type B funds in
expectation of reaching superior performance to T-Bills, and ISE-100 index totally
failed over the analysis period. This is interpreted as the financial market implication
of adverse macroeconomic conditions prevailing in the country during the same
period.
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Appendix A

Research Data
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Appendix A (cont.)
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Appendix A (cont.)
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TURKIYE’DEKI SIRKETLERDE ERKEN UYARI
GOSTERGELERININ ARASTIRILMASI

Onder KUTMAN

Istanbul Teknik Universitesi, Isletme Boliimii

OZET: Sirketlerin karliliklarimin seyri basta hissedarlar olmak iizere, tiim yatirim-
cilarin, kredi veren kuruluglarin ve denetim sirketlerinin ilgi odagi olmaktadir. Bu
aragtirmanin amaci Tiirkiye’de beyaz esya, otomotiv ve gida sektorlerindeki sirket-
lerin 6zsermaye karliliklarini bir sene 6ncesinden tahmin edebilecek bir model olus-
turmaktir. S6z konusu sektorler ve ilgili sirketler icin bir erken uyar: sistemi olarak
da degerlendirilebilecek model olusturulurken genis bir literatiir taramasi yapilmis
ve diinyada bu konuda yapilmig benzeri ¢aligmalar incelenmigtir. Modelde, incele-
nen ii¢ sektorde de etkili olabilecek ortak degiskenler (finansal rasyolar ve ekono-
mik trendler) kullanilmustir.

Anahtar Kelimeler: Ozsermaye karlilig1, Beyaz esya, Otomotiv, Gida, Erken uya-

11 sistemi

ABSTRACT: Companies’ profitability trends attract not only the attention of the
shareholders, but also the attention of all the investors, creditors and auditing firms.
The aim of this research is to set up a model which will predict the return on equity
values of the companies in white goods, automotive and food sectors one year
before. While preparing this study, which can be evaluated as an early warning
indicators analysis for different sectors, a wide range of literature search is done and
similar studies are examined. In this research, common variables for each of the
three sectors( financial ratios and economical trends ) are utilized.

Keywords: Return on equity, White goods, Automative, Food, Early warning
indicator system

1. GIRIS

Sirketlerin karliliklarinin seyri basta hissedarlar olmak iizere, tiim yatirimcilarin,
kredi veren kuruluslarin ve denetim sirketlerinin ilgi odag1 olmaktadir. Bundan do-
lay1 sirketlerin karliliklarinin dnceden tahmin edilebilmesi biiyiik 6nem tagimakta-
dir.

1.1. Arastirmanin Amaci :

Bu aragtirmanin yapilmasinda hedeflenen amaclar asagida dort ana baslik altinda
Ozetlenmistir :
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1) Sirket iist yonetimine yardimci olabilecek bir erken uyar: sistemi gelistirilmesi,

2) Yatirimci ve kredi veren kuruluglar agisindan yararlanilabilecek bir tahmin mode-
li yaratilmast,

3) Tiirkiye’de ana sektorlerin hangi unsurlarin etkisi altinda kaldiklarinin saptanma-
s1ve

4) Daha sonra benzeri konuda yapilacak calismalara baz teskil edecek saglam bir te-
mel olusturulmasi

Bu amaglara ne 6l¢iide ulasildig1 calismanin sonunda, sonuglarin yorumlanacagi bo-
liimde daha iyi ortaya ¢ikacaktir.

1.2. Arastirmanin Kapsamu :

Sirketlerde kararlar alan kisiler sik sik degiskenlerin gelecekte ne yonde hareket
edecegini tahmin etmeye caligmaktadirlar. Bu sebeple yapilacak en dogru hareket
degiskenler arasi iligkileri ortaya koyan bir model olusturmaktir. Tahmin modelleri-
nin amaglar iki farkli sekilde 6zetlenebilmektedir:

a) Tahmin modellerinin sonuglarim kabul ederek bu sonuca gore hareket etmek,

b) Onceden miidahele ile tahmin sonucunu etkilemeye galigmak

Arastirmada kullanilan model bu anlamda her iki amaca da hizmet verebilecektir.
Ekonomik trendlere miidahele olamayacagindan, c¢ikan sonuclara gore hareket et-
mekten bagka birsey yapilamayacaktir. Bununla birlikte sirketlerin bilanco ve gelir
tablosu rasyolar1 6nceden miidahele imkan1 verecek ve sirket stratejilerini yonlendi-
rebilecektir.

1.3. Metodoloji:

Model olusturulurken diinyada yapilan benzeri arastirmalardan en ¢ok ilgi toplayan
Altman’in (1993) iinlii Z modeli 6rnek alinmistir. Bu modelin ilgi toplamasinda iki
onemli neden bulunmaktadir :

a) Muhasebe ve finans verilerini bir araya getirerek, istatistik tekniklerin yardimy-
la mali tablo analizine yeni bir boyut getirmistir,

b) Uygulama herkesin anlayabilecegi basitlikte bir modele dayandirilmigtir.

Arastirmada kurulan model her ne kadar sirket iflaslart yerine sirket karliliklarini
onceden tahmin etmeye caligtyor olsa da, modelde agiklayict olarak benzer degis-
kenler kullanilmis ve ¢alismada benzer prosediirler izlenmistir. Her iki model de ge-
lecegi tahmine yonelik, sirket yoneticileri ve yatirimcilara yardimet birer arag ve er-
ken uyar sistemidir. Ancak Altman modeli ile aragtirmada konu edilen model ara-
sinda istatistik yontem arasinda farklilik bulunmaktadir. Altman modeli ¢oklu disk-
riminant analizi kullanirken, aragtirmadaki model regresyon analizine yer vermistir.
Ayrica kurulan model Altman’in modeline ilave olarak sirket rasyolarindan bagka
genel ekonomik trendleri de dikkate almaktadir. Bunun nedeni gelismis yabanci iil-
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kelerden farkli olarak, gelismekte olan iilkemizde sirketlerin dis etkenlere asir1 du-
yarlilifidir. Bir sonraki boliimde gerek Altman’in gerekse diger arastirmacilarin kur-
duklart modeller ve izledikleri yontemler genis olarak sunulacaktir.

Aragtirmadaki modelle ilgili ¢aligmalar Altman’in belirttigi 6nemli bir noktadan
yola cikilarak baglatilmigtir. Altman’a gore, modelin basarisi, degiskenlerin dikkatli
secilmesine baglidir. Amag, miimkiin olan en az degiskenle en fazla bilgiyi sagla-
mak olmalidir.

Model kurulurken Altman’in agiklamasina sadik kalinarak modelde kullanilacak de-
giskenler belirlenme yoluna gidilmistir. Ancak bundan 6nce modele konu olacak
sektor ve sirket segimi ilizerinde durulmustur. Bu se¢imlerle ilgili agiklamalar maka-
lede Ayrit 3.1 de yeralmaktadir. Degiskenlerin saptanmasindan sonra modeli agikla-
yic1 ozellikleri dikkate alinarak bunlardan bazilar1 modelden ¢ikarilmis ve regresyon
analizi istatistiki olarak mantikli hal alana kadar bu isleme devam edilmistir. Ayrica,
istisna yaratarak modelin agiklayici 6zelliginin bozulmasina neden olan sirketler ve
yillar da analiz dig1 birakilmislardir. Ornegin 1994 yili verileri o sene ekonomide ya-
sanan istisnai kriz nedeniyle modelin aciklayiciligini kaybettirdiginden analizden ci-
karilmigtir.

2. LITERATUR OZETI

Makalenin bu boliimiinde yabanci kaynakli erken uyari modelleri ve aragtirmalarin-
dan ornekler verilecektir. Bu arastirmalar daha 6nce de deginildigi iizere bu calisma-
daki modelin kurulmasinda 6rnek teskil etmiglerdir. Erken uyar1 modelleri literatiir-
de ii¢ ana grup altinda toplanmaktadir :

a) Sirket kazang¢larinin tahminine yonelik modeller
b) Sirket iflaslarinin tahminine yonelik rasyo bazli modeller

c¢) Sirket iflaslarinin tahminine yonelik ekonomik trend bazli modeller

2.1. Sirket Kazanclarinin Tahminine Yénelik Arastirmalar

Ball ve Kothari (1994) sirket kazanglarinin tahminine yonelik arastirmalari ii¢ ana
baglik altinda toplamaktadir :

a) Istatistiki zaman serisi tahminleri
b) Istatistiki tahmin modelleri

¢) Menkul kiymet analistlerinin ve yoneticilerin tahminleri

Istatistiki zaman serileri ile yapilan arastirmalarda Little (1962), Blackwell ve dig.
(1966), Ball ve Wats (1972) sirket kazanglarinin 6nceden tahmini hususunda yeter-
siz kalmiglardir. Uzmanlar yaptiklari incelemelerde zaman ile kazanclar arasinda bir
baglant1 kuramamislardir.

Daha sonra yapilan aragtirmalarda sirket kazanglar1 disinda bagka degiskenler de ku-
lanilarak modeller olusturulmustur. Ou ve Penman (1989) bircok degiskenin bir yil
sonrasinin girket kazancinin tahmininde ¢ok yararl bilgiler sagladigini ispat etmis-
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lerdir. Modellerinde kullandiklar: rasyolara drnek olarak dzsermaye karliligi, kaldi-
ra¢ orani, hisse basi temettiilerdeki ve stoklardaki yiizde degisimi gosterilebilir.

Ball ve Kothari (1994) kitaplarinda menkul kiymet analistlerinin yaptig1 analizlerin
istatistik metodla yapilan hesaplamalardan daha iyi sonu¢ vermesinin beklenebile-
cegini belirtmiglerdir. Bunun sebebi, s6z konusu uzmanlarin hem zaman serisi bilgi-
sine, hem de sirketlerin mali tablolarina hakim olmalar1 ve sirket hakkinda mali tab-
lolara yansimamig daha bircok bilgiye sahip bulunmalaridir. Brown ve Rozeff’in
(1978) yaptiklar1 aragtirma buna bir kanit niteligindedir. Ancak buna kars1 bir tez,
Ashig ve dig. (1992) yaptiklari bir ¢alisma ile ortaya konmustur. Bu calismada soz
konusu analistlerin istatistiki olarak optimal tahminlerde bulunamadiklar1 ve konu
ile ilgili mevcut tiim verileri kullanmadiklar1 gosterilmistir.

2.2. Sirket Iflaslarimin Tahminine Yonelik Rasyo Bazli Modeller

Sirket iflaslarinin tahminine yonelik finansal rasyo bazli modeller icinde ¢cok degis-
kenli analizi ilk kez Altman 1966 yilinda yapmis oldugu calismada kullanmistir. Z
modeli olarak adlandirilan bu modelde, iflas etmesi muhtemel sirketleri 6nceden isa-
ret etmeye yonelik beg degiskenli bir lineer diskriminant analizinden yararlanilmig-
tir. Model kurulurken 33 Amerikan sirketinin 20 yillik verilerini incelemistir. Bu
aragtirmadaki model ise ii¢ sektorde faaliyet gosteren Tiirk sirketlerinden toplam 20
tanesinin ortalama 5 yillik verilerinden yararlanmaktadir. Analizde Altman’in dikkat
gosterdigi husus girket seciminde homojen yap1 gosteren (ayni1 sektorde faaliyet gos-
teren sirketlerin ayn1 yil verilerini kiyaslayan) bir model kurmasi olmustur. Modeli-
ni kurarken ilk etapta 22 degiskenle yola ¢ikan Altman, model nihai seklini aldigin-
da analizini 5 de8iskenle tamamlamistir. Bu aragtirmadaki modelde ise 15 degisken-
le yola ¢ikilmis, analiz ortalama 5 degiskenle sonuclanmistir. Sirketlerin iflas ile
kullanilan veriler arasinda, aragtirmadaki modelde de ongoriildiigii gibi, bir yillik bir
zaman aralif1 ongormiistiir. Boylece bir erken uyar: sistemi kurmay1 amaglamugtir.
Altman’in modelinde kullandig1 5 rasyo sirasiyla Isletme sermayesi / Aktifler, Da-
Sitilmanus karlar / Aktifler, Faiz ve vergi oncesi kazanglar / Aktifler, Sermayenin pi-
yasa degeri / Pasiflerin defter degeri ve Satiglar / Aktifler dir.

Altman ve dig. (1977) Altman modelini daha biiyiik sirketlere adapte etmig ve arag-
tirma yillarim giincelleyerek Zeta Modeli’ni olusturmuslardir.

Beaver (1967) iflas ve sirketlerin zor duruma diisme riskini ciddi ve modern anlam-
da inceleyen ilk analizi yapmustir. Arastirmaci, sirket basarisizligin sirketin vadesi
gelen bor¢larimi 6deme kapasitesi bulunmayisiyla agiklamaktadir. Yaptigt arastirma-
da 1954-1964 yillar1 arasinda basarisizlifa ugramis sirketleri se¢mistir. Sectigi 79
basarisiz sirket 38 farkli endiistriden segilmis ve bu sirketlerin varlik biiyiikliikleri
de 0.6 ile 45 milyon USD arasinda yer almistir.

Diger bir calisma olan Blum’un (1974) gelistirdigi basarisiz sirket modeli ¢aligmasi
aslinda A.B.D. Adalet Bakanlig1’nin Anti-Trost Boliimii'ne yardimci olmak i¢in ha-
zirlanmustir. ‘Bagarisiz Sirket Doktrini” olarak anilan bu ¢aligma, bir sirket birlesme-
si davasinda kullanilmistir. Yapilan bu ¢alismada 3 degisik basarisizlik gostergesi
ele alinmigtir:
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a) Vadesi gelen borglarin 6denememesi
b) iflas islemlerinin baglamast

c) Kredi veren kuruluslarla bor¢larin azaltilmas i¢in uzlasmaya gidilmesi

Deakin (1972) gelistirdigi modelini Beaver’in ve Altman’in modellerine dayandir-
mustir. Beaver modelinin yiiksek tahmin giicii ile Altman modelinin ¢oklu yaklasi-
mint biraraya getirmeye calisan model, Beaver’in kullandig1 14 rasyoyu almis ve
bunlarin lineer kombinasyonlarini saptamayi hedeflemistir. Bunu yaparken
1964—-1970 yillar1 arasinda basarisizliga ugramig 32 sirket ile rastgele secilen 32 ba-
saril1 sirket analiz edilmistir. Ayn1 zamanda model, Beaver’in rasyolar1 6zelliklerine
gore gruplama testlerini ve Altman’in kullandig1 diskriminant analizini kullanmigtr.

Libby (1975) yaptig1 calismada Deakin’in 14 degiskenini kullanarak sirket basari-
sizliklarim1 6nceden tahmine yonelik arastirmalar yapmistir. 14 olan bu say1 daha
sonra 5’e indirgenmis ve secilen bu degiskenler ticari banka calisanlarina dagitila-
rak onlardan fikirleri alinmustir.

Edmister (1972) yaptig1 bir arastirmada finansal rasyolar1 kullanarak ve bircok ana-
liz metodundan yararlanarak kiigiik olcekli isletmelerin basarisizliklarini 6nceden
tahmin etmeye calismistir. Kiigiik isletme taniminda 1954-1969 doneminde A.B.D.
deki Kiiciik Isletmeler idaresi (SBA) adli organizasyona borglu olan sirketler dikka-
te alinmistir. Bu borca ragmen zarar elde eden sirketler basarisiz, zarar elde etmeyen
sirketler ise basarili olarak tasnif edilmislerdir. Yapilan aragtirmada 42 basarisiz ve
ayn1 miktarda da basarili sirket kullanilmistir. Edmister’in yaptig1 analizde 19 finan-
sal rasyo ele aldig1 goriilmektedir.

Wilcox (1971) is riskini 6l¢cen "Kumarbaz" modelini (Gambler’s Ruin Model) daya-
nak alarak, Beaver’in yaptig1 calismadaki sonuclar1 daha iyi agiklayacak ve basari-
sizligin tahminini daha iyi yapabilecek bir model gelistirmeyi hedeflemistir.

Aragtirmaci, modelinde, nakit girisinden nakit ¢ikiginin ¢ikarilmasi ile belirlenen
Net Likit Degeri dikkate almistir. Modelde nakit girisi, net gelirle temettii arasinda-
ki fark, nakit ¢ikisi ise, varliklarin defter degerlerindeki artisla bu varliklarin likit de-
gerlerindeki artisin farki olarak tanimlanmistir. Buradan ortaya ¢ikan net akigini
Wilcox, "diizeltilmis nakit akis1" olarak ifade etmistir.

Calismada diger herseyin sabit kabul edildigi durumda, net likit degerin kiiciik ol-
dukga diizeltilmis nakit akisinin da kiiciik olacag: ve diizeltilmis nakit akisindaki de-
giskenligin biiyiik oldukca sirket basarisizlig1 ihtimalinin de biiyiik olacagi 6ngoriil-
muigtir.

1980°1i yillarda kurulan modellerde yukarida bahsi gecen ¢alismalardakine benzer
metodolojiler izlenmis olsa da daha kisith yapida modeller kurulmustur (Ohlson,
1980), (Zmijevski, 1984). Bu modellerde tek tek degiskenlerin sirket basarisizli§ina
katkilar1 aragtirilmstir.

Yapilan bazi ¢alismalar endiistriye mahsus degiskenleri de modele katkilamislardir.
Altman ve Izan (1982) Avusturalya sirketleri iizerinde, Platt ve Platt (1990) ise Ame-
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rikan sirketleri lizerinde bu anlamda modeller kurmuglardir. Ozellikle Platt ve Platt,
yaptiklar1 aragtirmalarin bir sonucu olarak, endiistri iligkili degiskenlerin sirketlere
mahsus degigkenlerle kiyaslandiinda ¢ok daha istikrarli sonuglar elde edildigini be-
lirtmislerdir.

Arastirmada endiistri iligkili degiskene yer verilmemistir. Bunun nedeni Altman’in
(1993) degindigi gibi bu tiir degiskenlerin analize sokulmasindaki risktir. Yabanci
kaynakli yapilan aragtirmalarda bir¢ok tutarli ve giivenilir istatistik olmasina ragmen
endiistri bazli degiskenlere ait istatistiklerin 6zellikle zaman iginde tanimlarinin de-
gismesinden ve giivenilir olmamalarindan dolay1 kullanimlart sakincalt goriilmiistiir.

2.3. Sirket Iflaslarinin Tahminine Yonelik Ekonomik Trend Bazli Modeller

1980’11 yillarda sirket iflaslarinin tahminine yonelik ekonomik trend bazli modeller
incelendiginde ise en ilging olani, Rose ve dig.’nin (1982) yaptiklar1 arastirma ola-
rak karsimiza ¢ikmaktadir. Aragtirmacilar, 10 yillik bir siireyi kapsayan bu arastir-
mada sirketlerin basarisizliga ugramalari asagidaki 5 degiskene baglamiglardir:

a) Borsa endeksi

b) Ozel yatirrmlar / GSMH

c) Net kar / Sirketin yarattig1 katma deger
d) Faiz Oranlar1

e) Perakende satiglar / GSMH

Morris (1997), Altman’in borsa endeksini, biiylimeyi ve para arzini dikkate aldig1
bir modelinde, bu degiskenler ile sirket basarisizliklarinin sadece %19’luk bolimii-
nii aciklayabildigini vurgulamaktadir.

3. ANALIZ

3.1. Incelenen Sektérler Ve Sirketler

Yapilan aragtirmada beyaz egya sektoriinde borsada iglem goren, sermayesi 500 mil-
yar TL iizeri, satislar1 20 trilyon TL iizeri ve aktif toplami 15 trilyon TL iizeri olan
Arcelik, Beko, Peg, ve Vestel sirketlerinin 1990 — 1997, otomotiv sektoriinde piya-
saya homojen tepki veren Bosch-Fren, Ditag, Doktas, Ege Endiistri, Otosan, Parsan
ve Tofas sirketlerinin 1991 — 1997 ve gida sektoriinde de ihracata yonelik satiglara
agirlik veren Maret, Pinar Et, Dardanel, Frigo-Pak, Merko, Pinar Siit, Pinar Su, Kent
Gida ve Pinar Un sirketlerinin 1992 - 1997 yillar istatistiklerinden yararlanilmigtir.
Ancak 1994 yili rakamlar1, bu yilin kriz yili olmasi nedeniyle, analizde kullanilma-
mustir. Veri tabaninin sig olmasi nedeniyle karliliga sektorel bazda bakilma yoluna
gidilmis ve panel veri tabani olusturularak gézlem sayist maksimize edilmigtir. Ca-
lisma yapilirken ilgili sektorlerdeki halka acik (borsada islem goren ) sirketler secil-
migtir. Bu sayede bagimsiz denetimden ge¢mis ve tek diizen hesap planina uygun,
giivenilir bilanco ve gelir tablolarindan yararlanilmas: amaglanmigtir.
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3.2. Analize Konu Edilen Degiskenlerin Incelenmesi

Yapilan analizde agsagidaki degiskenlere yer verilmistir :
a) Tiketici enflasyonu
b) Kisibagi milli gelir artis1 ( $)
c) Biiyiime
d) Devaliiasyon ( $)
e) Cari oran
f) Kaldirag orani
g) Ozsermaye / Aktif oran
h) Kisa vadeli borg / Pasif orani
1)  Stok devir hizi
j)  Alacaklar / Satiglar orani
k) Ozsermaye devir hizi
1) Faaliyet karlilig1
m) Isletme sermayesi / Ozsermaye orani
n) Yatirimlardaki artig

0) Gilimriik birligi

Bu degiskenlerin kismen finansal rasyolardan, kismen de genel ekonomik trendler-
den secildigi goriilmektedir. S6z konusu degiskenlerden 6zellik arzetmeleri agisin-
dan son ikisi iizerinde bir miktar agiklama yapilmasi modelin daha iyi anlagilmasini
saglayacaktir. Buna gore yatirimlardaki artis hesaplanirken sirket bilangolarindaki
aktiflegtirilmis ( sabit kiymetler ) ve aktiflestirilmemis ( devam etmekte olan yati-
rimlar ) yatirnmlardaki artig dikkate alinmig ve yatirimlarin ertesi yil karlili§int etki-
leyecegi Ongoriilmiistiir. Modeldeki tek rakamsal olmayan degisken olan ‘Gilimriik
Birligi’ ise bir dummy degisken olarak kullanilmisg, Tiirkiye nin Giimriik Birligi ige-
risinde oldugu yillara 1, diger yillara ise O verilerek analiz yapilmistir. Giimriik Bir-
ligi’nin yaratt1g1 rekabet ortamindan dolay: incelenen sektorlerde 6zsermaye karli-
liklarmin diigecegi diistiniilmiistiir.

Diger taraftan ekonomik trend degiskenlerinin belirlenmesinde Tiirkiye ekonomi-
sinde sirketler iizerinde en ¢ok etkili olan kriterler dikkate alinirken, finansal rasyo
seciminde de asagidaki unsurlar etkili olmustur:

a) Bir girketin incelenmesinde birbirine benzer 6zellikler tasiyan bir ¢cok rasyo bu-
lunmaktadir. Onemli olan inceleme yapilan sektore uygun her 6zellik icin bir ras-
yo belirlemektir. Se¢ilen rasyolar sirketin farkl: 6zelliklerini vurgulayabilecek ni-
telikte olmalidir.

b) Miimkiin oldugunca benzerlik arzeden firmalarin benzerlik arzeden rasyolar1 kul-
lanilmalidur.

¢) Kullanilacak rasyolarin dayanagi olan bilanco ve gelir tablosu giivenilir olmali-
dir. Yapilan ¢alismada bu yiizden SPK denetimi ve bagimsiz denetimden gecmis,
borsaya kote sirketlerin bilanco ve gelir tablolar1 kullanilmustir.
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d) Kullanilacak rasyolarin temin edildigi sirket bilanco ve gelir tablolarinda uygula-
nan muhasebe yontemleri benzer ve karsilastirilabilir olmalidir. incelenen sirket-
lerde tekdiizen hesap plani uygulanmaktadir.

e) Kullanilacak rasyolar secilirken karar vericiler i¢in en yararli oranlar dikkate alin-
malidir. Yapilan ¢aligmada karar vericilerin 6nceden tedbir alabilmelerini sagla-
yacak rasyolar kullanilmis ve bir nevi erken uyari sistemi gelistirilerek yonetici-
lere yararli olacak bir yonetimsel ara¢ sunulmaya calisilmistir.

f) Kullanilan rasyolar komplike olmamali, herkesin anlayabilecegi basit yapida ol-
masina 6zen gosterilmelidir. Buna iligskin olarak ¢alismada genel istatistik bilgisi
ve herkesin ulagabilecegi bilanco ve gelir tablolarindan yararlanilmis ve hesap-
lanmasi basit rasyolar dikkate alinmigtir.

Sektorlere gore olusturulan modellerde bu degiskenlerden istatistiki olarak 6nem ar-
zedenler dikkate alinmigtir.

3.3. Modelin Kurulmasi

Yapilan calismada, modelin kurulmasi icin bircok istatistik metod arastirilmis, bu-
nun neticesinde regresyon analizinin ¢aligmaya en uygun metod olacagma kanaat
getirilmistir. Buna sebep olarak asagidaki kriterleri saymak miimkiindiir :

a) tahmin edilecek bagiml degiskenin birden ¢ok bagimsiz degiskene bagh bir ya-
p1 gostermekte olmasi,

b) incelenen zaman araliginin kisa - orta donem arasi olmasi ve

¢) gecmis veri bir miktar gerekli olmasina ragmen, ge¢mis hakkinda detay bilginin
analiz acisindan biiyiik 6nem tagimamakta olmasi

Ayrica modelin olugturulmasinda daha 6nce de bahsi gectigi ilizere panel veri tabani
kullanilmistir. Bunun nedeni de asagidaki maddelerle izah edilebilmektedir:

a) sirketlere 6zel heterojenligin kontrolu

b) daha ¢ok bilgi, verim ve serbestlik derecesi ile bagimsiz degiskenler arasi
daha az dogrusallik

¢) incelemede yorum kolaylig1
d) mikro birimlerin incelenmesi ile daha komplike modelleri yorumlama imkani

Olusturulan modelde regresyon analizi tatbik edilirken su unsurlara dikkat edilmis
ve modelin istatistiki olarak giivenilir olmasi saglanmistir.

1) Gozlem Sayist :
Gozlem sayis1 tahmin edilen parametrelerin sayisindan yiiksek olmalidir.

2) Coklu Dogrusallik :

Regresyon modelinde bagimsiz degiskenler arasi higbir baglanti olmamalidir.
Coklu dogrusalliga 6zellikle zaman serisi verileri kullanildiginda rastlanmaktadir.
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S6z konusu zaman serilerindeki trend unsuru bagimsiz degiskenlerin kendi arala-
rinda iligki olmasinda biiyiik rol oynamaktadir. Bu durumda ortaya ¢ikan en bii-
yiik sorun, iligkideki parametrelerin tahmin degerlerinin nispeten biiyiik standart
hatalara sahip olmasidir. Bunun neticesinde parametreler icin bulunacak giiven
araliklar1 biiyiik olmakta, bagimsiz degiskenlerin bagimli degigkenler lizerindeki
etkilerini saptamak zorlagmakta ve t istatistiklerinin bazilar1 veya tiimii nispeten
kiiciik olmaktadir (Ertek, 1996).

3) Otokorelasyon :
Birbirini takip eden hata degerlerinin arasinda baglanti bulunmamalidir.

4) Sabit Varyans (Biitiin hata terimlerinin varyanslarinin sabit olma durumu):

Herbir bagimsiz degiskenin alacagi degerin hata varyanslarinin tiim gozlemlerde
ayni olmasi gerekmektedir.

Modelde en c¢ok zorlanilan nokta Tiirkiye’de sektorlerin karliliklarini etkileyen ra-
kamsal olmayan degiskenlerin ¢coklugudur. Hiikiimetlerin hizli degismesinden kay-
naklanan populist politikalarin getirdigi istikrarsizliklar, sik sik degisen mevzuatla-
rin getirdigi dalgalanmalar, hizla degisen dis konjonktiir ve bu gibi daha pek ¢ok et-
ken sektorlerin karlili§ini ciddi bicimde etkilemesine ragmen modelin igerisine otur-
tulamamaktadir. Bu sebeple modelde uygulanan regresyon analizinde ortaya ciktigi
gibi, modele dahil edilen degiskenlerin, karliligin % 50 den fazlasini agiklayabiliyor
olmasi (B.Esyada % 90, Otomotivde %88, Gidada % 68) dahi sasirtict ve umut ve-
rici bir sonu¢ olmustur. Analizde kullanilan regresyon modelinin saglikli bir baza
oturtulmasi i¢in gerekli olan F-testi, t-testi (coklu dogrusallik)ve Degisen varyans
(heteroscadasticity) testleri tatbik edilmis ve sonuclar % 90 giivenilirlik araligina
oturtulmustur.

4. SONUC

Calismada kurulan modellerle ilgili ¢ikan sonuglar beyaz esya ve otomotiv sektor-
lerinin kendi mali yapilarindan oldugu kadar genel ekonomik trendlerden de etkilen-
diklerini ortaya koymustur. Gida sektoriinde ise karliliklarin sadece sirketlerin ken-
di mali yapilarindan etkilendikleri goriilmiistiir. Buna gore analiz, bir y1l 6nceden
yapilan karlilik tahmininde, beyaz esya sektoriinde, Devaluasyon (X1), Cari Oran
(X2), K.V. Borg / Pasif Oran1 (X3), Stok Devir Hiz1 (X4), Alacak / Satig Orani1 (X5)
ve Ozsermaye Devir Hiz1 (X6) degiskenlerinin, otomotiv sektoriinde, Enflasyon
(X1), Cari Oran (X2), Kaldirag Oran1 (X3) ve Isletme Sermayesi / Ozsermaye Ora-
n1 (X4) degiskenlerinin ve gida sektoriinde ise K.V. Borg¢ / Pasif Orami (X1), Stok
Devir Hiz1 (X2), Faaliyet Karlilig1 (X3) ve Isletme Sermayesi / Ozsermaye Orani
(X4) degiskenlerinin etkili olduklarini ortaya koymaktadir. Buna gére modeller asa-
g1daki sekilde karsimiza ¢cikmaktadir:

1- ) Beyaz Esya Modeli:

Y =-519,45 - 0.108X1 + 2.008X2 + 5.533X3 + 0.037X4 — 1.467X5 — 0.043X6(1)
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2-) Otomotiv Modeli:

Y = —0.555X1 +0.532X2 + 1.229X3 - 1.097X4 2)

3-) Gida Modeli:
Y =-55.276 + 0.862X1 + 0.021X2 + 2.12X3 + 0.322X4 3)

(Modellere, incelenmek istenen ilgili sektdrdeki sirket rasyolar1 ve ekonomik trend
degerleri oturtuldugunda gelecek yilin tahmini 6zsermaye karlilig1 belirlenmekte-
dir.)

Ug sektorde kurulan modellerin sonuclarina bakildiginda Tiirkiye’de Beyaz Esya ve
Otomotiv sektorlerinin kendi mali yapilarindan oldugu kadar genel ekonomik tend-
lerden de etkilendikleri ortaya ¢cikmaktadir. Bu sonuca, baglangicta saptanan 15 de-
giskenden sektor modellerinde en ¢ok onem arzeden ve secilen degiskenin mahiye-
tine bakarak varmak miimkiindiir. Beyaz Esya ve Otomotiv sektorleri modellerinde
secilen degiskenlerden birer adedi genel ekonomik trend degiskeni olmustur. Gida
sektorii modelinde ise hicbir genel ekonomik trend degiskeni bulunmadigi goriil-
mektedir. Buna gore Gida sektorii en ¢ok sirketlerin kendi mali yapilarindan etkilen-
mektedir.

Bu durum Tiirkiye’nin i¢inde bulundugu duruma bakilarak degerlendirildiginde ol-
dukga 6nemli bir bilgi vermektedir. Tiirkiyemiz ekonomisi hizla gelismekte olan bir
tilkedir. Siyasi istikrarsizliklar ve dis konjonktiirde son zamanlarda yasanan dinamik
degisimler de bununla birlestiginde, zikzaklar ¢izen bir biiylime hareketi, yiiksek
enflasyon ve bozuk gelir dagilim1 gibi etkenler ortaya ¢ikmaktadir. Bu da, bu tip ge-
nel ekonomik trendlerden etkilenen sektorlerdeki riskin yiiksek gerceklesmesine ne-
den olmaktadir. Bu durum ilgili sektdrlerdeki Betanin yiiksek olmasina sebep ol-
maktadir. Konuya iist yonetim agisindan bakildiginda portfdyiinde sadece Beyaz Es-
ya ve Otomotiv sirketleri bulunduran bir holdingin is riski yiiksek olacaktir. Genel
ekonomik trendlerin olumlu gelisme gosterdigi seneler holding yiiksek karliliga ula-
sirken, durum aksi yonde gelistifinde sikintili zamanlar yasayacaktir. Bu da iist yo-
netim agisindan nakit akisi diizenlenmesini, sirket kredibilitesinin yonetimini, isgii-
cli yonetimini ve istikrarli bir karlilifin saglanmasi yoniindeki ¢alismalar (istikrarli
temettii politikalarini) olumsuz yonde etkileyecektir. Yatirimci agisindan bakildigin-
da da sadece bu tiir sektorlerdeki sirketlere yatirnm yapmak riskli olacak ve riskten
kagan yatirimer sektore yatirim yapmayacaktir. Kredi veren kuruluslar ise genel eko-
nomik trendi ellerinden geldigi kadar takip etmeye calisacaklar, ancak ekonominin
kotii oldugu yillarda kredi vermemeye gayret gostereceklerdir. Bunlarin 1g181inda, ¢a-
lismada elde edilen sonuglara dayanarak, istikrarli bir gelisme yasamak isteyen bir
holding iist yonetiminin yapabilecegi, portfoyiine Gida sektoriinde oldugu gibi eko-
nomideki genel trendlerden ziyade kendi mali yapisindan etkilenen sirketler kat-
maktir. Bu sayede istikrarsizlik riskini azaltmig olacaktir.

Sektor bazinda kurulan modeller, sirket iist yonetimine bir erken uyar1 sistemi ola-
rak ve biitge hazirlama asamasinda yardimci olacak ve kreditorlere is yaptiklari gir-
ket konusunda daha bilimsel bir vizyon verecektir. Ancak modellerin saglikli olarak
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kullanilabilmesi i¢in analize baz teskil eden panel veri tabaninin her yil giincellen-
mesi geregi bulunmaktadir. Aksi halde modellerin tahmin giiclerinin zayifladig1 go-
riilmektedir.
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THE PREMERGER DISCRIMINATION BETWEEN
ACQUIRER AND TARGET FIRMS
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ABSTRACT: This paper examines the premerger discrimination between acquirers
and targets using a sample of 56 mergers from U.S. economy. The research findings
indicate that acquirers and targets discriminate in terms of size, liquidity and cash
flow dimensions, while no statistically significant discrimination are detected in
terms of growth potential, past market returns and operating efficiency. The
subsample studies show that diversifying mergers aim to exploit cash flow potential
of targets, whereas related mergers focus on growth potential. The premerger
financial properties of acquirer and targets bear informational clues about method of
payment in mergers. Strategic analysis of portfolio shifts show that value acquirers
aim to purchase companies with higher growth potential, whereas growth bidders
aim to purchase companies with stronger cash flow record.

Key words: Mergers, Acquisitions, Premerger Discrimination, Method of Payment,
Book-to Market Ratios, Wilcoxon Signed-Rank Test.

OZET: Bu arastirmada ABD ekonomisine ait 56 sirket birlesmeleri 6rnek alinarak,
birlesen firmalarin birlesme oncesi farkliliklar1 analiz edilmektedir. Arastirma bul-
gular birlegen firmalarin birlesme 6ncesinde sirket biiyiikliigii, likidite ve nakit akis-
larina gore istatiksel olarak anlamli farkliliklart oldugunu, biiyiime potansiyeli, gec-
mis pazar getirileri ve faaliyet etkinligi acisindan ise istatiksel olarak anlamli fark-
liliklarin olmadigini gostermistir. Alt 6rnek analizleri dikey sirket birlesmelerinin te-
mel amacinin satin alinan firmalarin giiglii nakit akiglarini elde etmek, yatay sirket
birlesmelerinin temel amacinin ise bilylime ve gelisme amacl yapildigini goster-
mektedir. Birlesme Oncesi satin alan ve satin alinan firmalarin finansal 6zellikleri
sirket birlesmelerinde kullanilabilecek 6deme yontemi hakkinda bilgi icerigi tasi-
maktadir. Satin alan firmanin portfdy degisiminin stratejik analizi diisiik gelisme
perspektifi olan firmalarin yiiksek biiylime istikametinde, yiiksek gelisme perspek-
tifi olan firmalarin ise nakit akislarini kuvvetlendirmek istikametinde sirket birles-
melerine gittikleri tespit edilmistir.

Anahtar Kelimeler: Sirket Birlesmeleri, Birlesme Oncesi Farkliliklar, Odeme Yén-
temi, Piyasa Degeri/Defter Degeri, Wilcoxon Testi.

I. INTRODUCTION

The merger decision is a portfolio diversification and external growth decision
aiming to gain competitive advantage through synergy by combining activities of
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two companies. Whatever the sources of the expected synergy from mergers, it is
believed that larger companies who have sufficient funds to finance the deal and are
eligible to create more synergy initiate mergers bids. However, there are some
merger deals in the today’s economies that challenge this established rule and imply
that there could be some other factors that determine the acquirer.

This paper is going to analyze the premerger discrimination between acquirer and
targets. For this purpose, I study a sample of 56 mergers between U.S. public
industrial companies announced and completed between 1992 and 1997.
Specifically, I study whether acquirer and target companies discriminate in terms of
size, liquidity, growth, cash flows, past market returns and operating efficiency
dimensions. The Wilcoxon signed rank test and binomial test is used to test
discrimination between acquirer and targets across these financial dimensions. I also
study whether method of payment, business overlap degree of acquirer and target
industries, and growth potential of acquirers matter in the premerger discrimination
acquirer and targets.

Research results indicate that acquirers are much bigger than their targets. Acquirers
retain statistically significant higher liquidity than targets for cash bid purposes.
Evaluation of strategic dimensions of the merger indicates that bidders takeover
targets with stronger cash flow record, while growth dimension is neglected. The
subsample analysis shows that related mergers invests in the future viability of firm
through acquiring high-growth firms reflected in the price-to-book ratios of targets,
whereas diversifying mergers are focused on acquiring targets with high cash flow
record. Method of payment of merger has also a deep trace in the merger parties’
financial properties. Firms that offer cash to targets retain high liquidity and are
much larger than their targets. The value acquirers targets with higher growth
potential, whereas growth bidders aim to purchase companies with strong cash
flows.

The remainder of the paper is organized as follows. Section II describes sample and
data used in the study. Section III describes research predictions, variables,
subsamples and statistical tests used in the study. Section IV analyzes premerger
discrimination between acquirer and targets. Section V gives a brief conclusion.

II. DATA

2.1. Sources

I have two main sources of data. Merger data come from Mergerstat database, which
reports the exact date of the merger announcements, the deal size and other relevant
information about acquirer and targets.

The balance sheet, income statement and market data are retrieved from Compustat
(North America) database. This database contains up to 20 years of annual, 12 years
of quarterly, seven years of business and geographic segment, and 240 months of
stock prices and dividend data. This database retains financial and market data for
over 10,300 active and 7,600 inactive U.S. and Canadian companies that no longer
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file with the Securities and Exchange Commission due to a merger, liquidation, or
bankruptcy, etc.

2.2. Sample

The sample of 629 mergers in US economy, which is announced and completed
between 1992 and 1997, are drawn from Mergerstat. The banks, insurance, and
railroad companies are subject to different regulations, therefore, they are excluded
from the sample. Since public concern is triggered by large merger deals due to their
effects on the competition, I exclude the merger transactions valued at less than $
350 million from my sample space.

The mergers gains economic significance when target’s relative size to acquirer’s is
significant. Therefore, I put another restriction of relative size: the size of target
should exceed 5% of the size of acquirer. Target company size is computed from
Compustat as the market value of common stock plus the net debt and preferred
stock at the beginning of the year before the acquisition.

Data availability in Compustat database imposes another restriction on the sample.
Since some variables are computed over three-year premerger window, the
acquiring and target companies are required to have at least, three years premerger
financial and market data available on the Compustat tapes.

As a result of these restrictions, the sample space of 629 mergers reduced to 56
merger cases.

ITII. RESEARCH METHODOLOGY

3.1. Testable Predictions

Financial literature predicts that some variables may have profound effects on the
natural selection of acquirer and target in the merger process. I test whether acquirer
and targets are discriminated in terms of financial dimensions in the premerger period.

Undoubtedly, the relative size of the acquirer and target companies is the most
important determinant of the selection of acquirer in the merger process. Generally,
larger companies afford to buy smaller ones, since they have sufficient funds for
takeovers. Smaller companies attempt to buy larger companies only if they are fully
backed by capital markets or other larger companies. Therefore, I predict:

Prediction 1. Acquirers are bigger than their targets.

The arguments are twofold about relative cash flow strength and operating
efficiency of the merger parties. If the target and acquirer companies are about in the
same size, the company with stronger financial and operational record is expected
to launch the merger bid. However, if the acquirer is larger than target, it will desire
to takeover the target with a strong cash flow record hoping synergetic gains.
Considering that in only 4 merger cases targets are larger than acquirers out of 56
mergers, I predict:
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Prediction 2. Targets have higher cash flows than their acquirers.

Prediction 3. Targets have higher operating efficiency than their acquirers.

If the companies’ sizes of two candidate companies are nearly equal, then company
with higher price to book ratios are more eligible to be acquirer, since market favors
growth companies, though the merger decisions of these companies may not be
value increasing and may be infected by hubris (Rau and Vermaelen (1998)). The
same reasoning applies to the past stock price performance of targets. A good past
market performance may make companies to be acquirers, since market favors their
merger decisions. However, if acquirers are larger than targets, acquirers may desire
to takeover targets with higher growth potential and market performance. Regarding
the fact that acquirers are larger than targets in our sample, next predictions follow.

Prediction 4. Targets have higher price to book ratios than their acquirers.

Prediction 5. Targets have higher market returns than their acquirers.

The function of liquidity in the selection process of acquirer and targets is very
interesting. In practice, companies invest large sums of money in very liquid assets.
A company’s decision to invest in liquid assets requires careful consideration of both
the costs and benefits of holding liquid assets. Investment in liquid assets (e.g.,
treasury securities) is costly because the company incurs transaction costs when
buying and selling financial securities, and because they lead to higher taxation
(relative to stockholders holding such securities directly). Moreover, liquid assets
may endanger more severe agency problems than less liquid assets. Despite these
costs, companies will generally maintain some cash and cash equivalents for
business transaction needs. Excess liquidity can also be maintained for
"precautionary” and "speculative" motives. The precautionary motive argues that
companies maintain excess liquidity to take advantage of profitable future
investments. One of these potentially profitable future investments is a takeover. It
could be argued that acquirer companies are trying to accumulate excess liquidity
for merger purposes. Therefore, acquirer companies are supposed to be more liquid
than targets. I predict:

Prediction 6. Acquirers have higher liquidity than their targets.

3.2. Variables

According to research predictions, I examine size, cash flow, operating efficiency,
price-to-book ratio, market return, and liquidity dimensions.

The size (SIZE) of companies is measured by the market value of equity plus the
book values of net debt and preferred stock. I use market value of equity to provide
a measure that is comparable for all companies. Cash flows is measured by return

on assets (ROA) defined as earnings before tax, interest, and depreciation (EBITD)
scaled by company size (SIZE).
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The empirical proxy used to measure operating efficiency is the sales on total
employment (SALEFF). Growth potential is measured by price to book ratio
(MKBK), which is the ratio of the market value of the company’s assets to the book
value.

Two different empirical proxies are employed to measure market returns; three-year
(TRT3Y) and one-year total market return (TRT1Y) prior to the announcement of
merger bid. The market return proxies are annualized rate of returns reflecting
cumulative monthly price appreciations plus reinvestment of monthly dividends and
the compounding effect of dividends paid on reinvested dividends. I measure
liquidity (LIQRAT) as the ratio of cash plus marketable securities to the market
value of total assets.

I compute SIZE, MKBK, TRT1Y and LIQRAT variables for each company for a
year prior to the merger announcement. ROA and SALEFF are calculated as the
median of each variable for each company over three-year premerger window.
TRT3Y is the annualized rates of return calculated over three-year window.

3.3. Research Methodology

The parametric paired sample t-test is very powerful to test paired samples.
However, this test requires the mean differences to be normally distributed, which is
not met by the sample. Normality tests of the mean differences show that only
TRT1Y (one-year market return) variable satisfies the normality condition.
Therefore, I apply non-parametric Wilcoxon signed rank test throughout the study
to test whether there are significant differences in variable values of acquirer and
targets. I base my conclusions on the standardized test statistic Z, which for samples
of at least 10 follows approximately a standard normal distribution.

In addition to Wilcoxon test, I use a (binomial) proportion test to determine whether
the proportion (p) of companies experiencing greater variable values in a given
direction. The finding that an overwhelming proportion of companies experience
greater variable values in the same direction is as informative as a finding
concerning the magnitude of differences in variable values.

3.4. Subsample Analysis

In addition to analyzing the full sample of merged companies, I perform similar tests
for subsamples divided according to below-specified criteria.

1. Business Overlap Subsamples: The business overlap degree of acquirer and target
industries may be effective on the premerger discrimination between acquirer and
targets. Premerger discrimination pattern are hypothesized to be different in
related and diversifying mergers. I divide sample into two different subsamples
based on the business overlap degree of acquirer and targets. Related mergers are
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merger cases between those acquirer and target companies whose at least three
first SIC Code! numbers are the same, whereas the remaining mergers are
classified as diversifying mergers. The sample analysis shows that 33 (59 %) out
of 56 mergers are related mergers, whereas 23 (41 %) cases are diversifying
mergers.

2. Method of Payment Subsamples: If the merger is cash-financed, it is usually
assumed that acquirer is much larger than target and retain higher liquidity for the
bid purposes. The properties of acquirer and targets are hypothesized to have a
deep trace on the selection of method of payment in mergers. To analyze this
hypothesis, I divide total sample into three subsets based on the form of payment.
The first subset is called equity-financed and includes cases where only the
acquirer’s common stock was used to pay for an acquisition. The second subset
is called cash-financed and includes cases where only cash was used for payment.
The third subset is called mixed-financed and includes all other cases in which
the payment terms were neither pure stock nor pure cash. In some cases, both
stock and cash were used and in other cases cash and senior securities were used.
Sample analysis show that 33 (59%) out of 56 mergers are equity-financed
mergers, whereas 12 (21%) cases are cash-financed and 11 (20%) cases are
mixed-financed.

3. Value-Growth Subsamples: The merger decision may be viewed as portfolio
diversification decision aiming to strengthen growth or cash flow dimensions.
The impact of acquirer’s price to book ratios on the selection of targets should be
scrutinized to gain information about portfolio shifts of the acquirer companies. I
rank the mergers into separate subsamples based on acquirers’ price to book ratio
relative to their industries’ price to book ratio at the beginning of the year of
merger announcement. Acquirer companies’ price to book ratio is compared to
the industry’s median price to book ratio in the beginning of the year prior to
announcement. If acquirer companies’ price to book ratio is higher than their
industry’s? median price to book ratio book, the merger case is classified as
‘growth’ merger, otherwise as "value" merger. As a result of this ranking, 17
(30%) mergers appeared to be ‘value’ mergers and 39 (70%) acquirers as
‘growth’ mergers.

1 SIC Code is the primary SIC Code assigned to companies on the COMPUSTAT database. SIC
is a four-digit system of classification under which a concern may be identified according to its
activity. Individual companies are assigned a four-digit Primary SIC Code by analyzing the
product line breakdown. The product line accounting for the largest percent of sales determine
the Primary SIC Code.

2 Industries are defined under four-digit industry primary SIC Codes in Compustat.
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IV. EMPIRICAL RESULTS

The empirical results for the complete sample of 56 mergers are presented in Table
1. I discuss whether there are significant differences between acquirer and targets
with respect to selected variables. The subsample analyses are reported in tables 2
through 43 for business overlap, method of payment, value-growth subsamples.

4.1. Total Sample Analysis

The full sample analysis reveals that acquirers are discriminated from targets in
terms of size, cash flows and liquidity dimensions.

The acquirers are on average significantly larger than targets. The average acquirer
size (6,697 million USD) is nearly three times as big as average target size (2,299
million USD), whereas median value for acquirer size (3,317 million USD) is nearly
four times as large as median target size (2,299 million USD) and 93 percent of all
acquirers are bigger than their target counterparts. The Wilcoxon signed rank and
binomial test statistics is significant at 1 percent level.

The prediction that acquirers prefer targets with a strong cash flow record is also
supported by the merger findings. The average target three-year median cash flow
ratio is 6 percent higher than average acquirer three-year median cash flow ratio and
61 percent of targets retain higher cash flow record than acquirers. The Wilcoxon
signed rank test is significant at 5 percent level, whereas binomial test statistics is
significant at 10 percent level using one-tailed test.

Though, Wilcoxon signed rank test do not yield significant results about differences
in the liquidity ratio of target and acquirers, 62 percent of acquirers retain higher
liquidity than targets and binomial test statistics is significant at 5 percent level. The
acquirer median liquidity ratio is 1 percentage point higher than median target
liquidity ratio. These results imply that acquirers retain higher liquidity than targets.

Contrary to the research predictions, no significant discrimination patterns among
acquirer and targets are observed in terms of price to book ratios. Though, the mean
differences are very high (8.79) in favor of targets, the standard deviation is also
very high which leads to the statistically insignificant results. Only 52 percent of
targets are retaining higher price to book ratios than acquirers.

Annualized three- and one-year market returns of acquirer and targets do not
discriminate significantly in the premerger period. The similar non-significant
discrimination pattern is observed for sales efficiency ratios. Though inconclusive,
it appears that targets’ sales efficiency and market return record is slightly stronger
than acquirers’.

3 Table 2 through Table 4 is provided in the appendix.
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4.2 Business Overlap Subsamples

The analysis of business overlap subsets for the discrimination of targets and
acquirers provide interesting insights about the merger process. The empirical
results reported in table 2 suggest that discrimination pattern in related mergers
strongly differ from the discrimination pattern in the diversifying mergers.

Acquirers discriminate significantly from targets with respect to their size, liquidity,
and price to market ratios in related mergers. Empirical results suggest that acquirers
in related mergers are on average (median) 1.8 times (2.3 times) greater than targets.
Acquirers in related mergers are in median 1 percent more liquid than targets.
However, market valuation of targets is more favorable: targets in related mergers
retain significantly higher price to book ratios than acquirers.

Though, there are insignificant differences between targets and acquirers in related
mergers across market return dimension, average differences suggest that acquirers
retain stronger market returns over either three- or one-year premerger windows. It
is difficult to judge about cash flow differences between target and acquirers in
related mergers. The operating efficiency of targets is slightly greater than acquirers.

Acquirers in diversifying mergers are discriminated significantly from targets in
terms of size, cash flow record and past market returns. The size differences between
average and median acquirer and targets in diversifying mergers are much greater
than in related mergers. The acquirers are six times greater than targets on average
and median. This result is statistically very strong. Diversifying merger targets retain
significantly higher cash flow and one-year market return ratios than acquirers.

Though insignificant, three-year market return and operating efficiency variables of
diversifying merger targets are stronger than their counterparts. No significant
patterns are identified in liquidity and price to book ratio variables.

Summarizing the results for business overlap subsets, premerger discrimination
analysis provides interesting clues about the merger motivations. It appears that
related merger acquirers are stronger, bigger and yield higher market returns relative
to their counterparts and they aim to exploit target’s high growth potential which is
reflected by target’s higher price to book ratios. Significantly higher liquidity in
acquirers is most reasonably retained to takeover targets, if merger is cash-financed
or mixed-financed. Even if the merger is equity-financed, the acquirer retains excess
liquidity to be prepared to launching aggressive takeover bid.

While related merger motivation is growth through takeover, diversifying merger
acquirers try to acquire companies with stronger cash flows and create cash cows.
It is reflected in the takeover pattern where targets have a stronger cash flow,
operating efficiency, and market return record than acquirers. Since acquirers is
much bigger than targets, their liquidity is much bigger than targets in absolute
terms, considering equal liquidity ratio for acquirer and targets. Therefore, they are
able to launch cash bids without retaining high liquidity ratios. The argument that
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diversifying merger acquirers do not aim to enter to growing industries by mergers
is approved by higher price-to-book ratios of acquirers than targets.

4.3. Method of Payment Subsamples

Method of payment bears information content about the motivation of the takeovers.
The research findings indicate that discrimination across financial variables between
target and acquirers vary considerably for cash, mixed, and equity-financed mergers.

According to research findings, cash-financed merger acquirers retain on average
(median) 12 percent (4 percent) higher liquidity ratio than targets. This higher
liquidity combined with acquirer size, which is on average (median) 4.5 times (5
times) bigger than targets’ allows them to launch a cash bid. In the other hand, very
interestingly, the relative size of acquirers to targets is the greatest for cash-financed
mergers (median relative size value is 5) compared with mixed-financed (median
relative size value is 3.5) and equity-financed (median relative size value is 2.8)
mergers.

Cash-financed merger targets on average and median retain higher cash flow, market
return, and market valuation record than acquirers. These findings suggest that cash
is offered to better performing targets.

Mixed-financed merger target and acquirers do not differ very strongly with respect
to financial dimensions. Average mixed-financed merger acquirer’s cash flow ratio
is 1 percent greater than target’s. Market return proxies provide mixed results,
whereas mixed-financed merger targets are valued better than acquirer’s. The
liquidity ratio of acquirer’s is not apparently different from targets. This result may
mean that mixed-financed merger acquirers were not much ready to launch merger
bid if their mixed payment bid fails.

Significant discrimination between acquirer and targets are observed in equity-
financed mergers. Equity-financed merger targets retain significantly stronger cash
flows and operating efficiency, whereas acquirers are more liquid than targets. No
significant patterns are observed for market returns and price to book ratios.

4.4. Value-Growth Subsamples

Whatever the underlying motives, mergers are realized under certain strategic
considerations. The discrimination between acquirer and targets across value-
growth dimensions subsets provide information about strategic choices of acquirers.

The strategic analysis of mergers in the value-growth subsamples shows that value
acquirers are trying to takeover high growth companies. The price to book ratio of
targets is significantly (1 percent level) higher than acquirers’ in value mergers, whereas
the cash flow ratio does not discriminate significantly between acquirer and targets.

Value acquirers retain significantly higher liquidity than their targets. This
conclusion implies that value acquirers are launching or ready to launch cash bid if
their stock offer fails due to the market’s low valuation.
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In the other hand, growth acquirers are attempting to takeover targets whose cash
flow ratio significantly higher than acquirer’s. The price to book ratio of targets is
insignificantly lower than acquirer’s in the growth mergers.

These results imply that growth acquirers are shifting their portfolios to strengthen
their cash flows. In the other hand, value acquirers are investing in their future by
mergers.

V. SUMMARY AND CONCLUSIONS

The results of the premerger discrimination study shows that acquirers discriminate
across financial dimensions from targets and this discrimination is reflected in the
purchasing power of acquirers and strategic motivations underlying merger event.

Acquirers appear to be significantly bigger than targets. Moreover, acquirers retain
significantly high liquidity than targets. Combination of higher liquidity and bigger
size implies strong financial sources of acquirers to finance the takeovers.

Acquirers are oriented to acquire companies with stronger cash flows. They do not
attempt to acquire companies with high growth potential. No significant
discrimination patterns are observed between acquirer and targets in terms of market
returns, price to book ratio, and sales efficiency ratios.

Subsample analyses yield interesting insights about the merger process. Related
merger acquirers involve in merger activities in growth dimension, whereas
diversifying mergers prefer takeovers in cash flow dimension. Cash-financed
merger acquirers retain higher liquidity ratio and relative target to acquirer ratio is
highest among all subsets. This result offer that acquirers were already prepared to
cash bids. Moreover, cash is offered to companies with stronger cash flows, whereas
equity-financed mergers are realized in the growth dimension. The strategic analysis
of mergers within value-growth subsamples show that growth acquirers are trying to
strengthen their cash flows, whereas value acquirers are investing in their future by
purchasing high-growth companies.
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THE EFFECTS OF THE ASIAN CRISIS TO TURKISH
MANUFACTURING INDUSTRY: THE CASE OF
TEXTILE, FOOD AND CEMENT INDUSTRIES

Alovsat MUSLUMOV

Dogus University, Department of Management

Abdiilmecit KARATAS

Bogazici University, Department of Management

ABSTRACT: This paper hypothesizes that Asian crisis has severely affected the
financial dimensions of the Turkish industries. The analysis of the financial data for
70 companies from textile, food and cement industries provides evidence to partially
support this hypothesis. By principal components analysis we identified five
statistical factors that is meaningful and economically significant to represent main
financial dimensions contained in twenty-one financial variables of the sample
firms. The discriminant analyses based on the identification of the discrimination
between financial dimensions of the sample firms for pre- and post-crisis years
identified that profitability margins of the export-oriented Turkish textile industry
significantly decreased in post-crisis years. No statistically significant changes in
financial dimensions are detected for food and cement industries in post-crisis years.

Key words: Asian crisis, textile industry, principal components analysis,
discriminant analysis

OZET: Bu makale Asya krizinin Tiirk sanayisinin finansal boyutlarim ciddi bicim-
de etkiledigini ongormektedir. Tekstil, gida ve cimento sektorlerinden 70 sirketin fi-
nansal verleri kullanilarak yapilan analiz bu 6ngoriiyii kismen desteklemektedir. Te-
mel komponentler analizini kullanarak yirmi bir finansal oranin igerdigi bilgileri
temsil eden, anlamli ve ekonomik olarak anlamli bes istatistiksel faktor bulduk. Fi-
nansal boyutlar arasinda kriz 6ncesi ve sonrasi yillar arasinda farklilasim bulunup-
bulunmadigini test eden diskriminant analizi ihracata yonelik Tiirk tekstil sanayisi-
nin karlilik marjlarinin kriz sonrasi yillarda istatistiksel olarak anlamili diisiis gos-
terdigini tespit etmistir. Gida ve ¢cimento sektorleri i¢in kriz sonrasi yillarda finansal
faktorler agisindan istatistiksel olarak anlamli bir degigim bulunamamisgtir.

Anahtar Kelimeler: Asya krizi, tekstil sanayisi, temel komponentler analizi, disk-

riminant analizi
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I. INTRODUCTION

The economic crisis that hit Asian countries in 1997 is one in the series of major
economic shocks that have affected emerging economies over the last years. Many
observers have attributed the rapid spread of these crises to contagion, which is the
infection through some agents, such as foreign trade channels and vulnerability of
the foreign capital. Studies conducted on the contagion effect of the global crisis
identified two types of the contagion effect; pure and fundamental. It is usually
believed that financial crises may spread among developing countries due to what is
called "pure" contagion, a contagion that is not based on the fundamentals of the
economy.

Turkey experienced a currency crisis in 1994. While struggling with the negative
effects of this crisis, Asian crisis hit Turkey’s economy, which are infected by "pure"”
contagion through (1) foreign trade channels, (2) real exchange rates, (3) real
interest rates, (4) contracting domestic demand.

This paper is examining how the Asian crisis has affected Turkish industries. For
this purpose, we study 70 publicly traded firms from textile, food, and cement
production industries.

Using principal components analysis, we extracted five representative orthogonal
factor variables from twenty-one financial ratios to be used in the subsequent
discriminant analyses. These orthogonal factors are 1) Capital turnover and return
on investment factor; 2) Profitability margins factor; 3) Short-term liquidity factor;
4) Financial leverage and equity turnover factor; 5) Shareholders’ profitability and
debt cost factor. The factors are theoretically based and economically significant.

Discriminant analyses based on the factor scores derived in the principal
components analysis reveal that pre- and post-crisis years are discriminated only in
terms of the profitability margins for textile industry. No discrimination is detected
between pre- and post-crisis years for food and cement production industries.

This means that the textile industry, which is the most sensitive sector in the Turkey
to the changes in the world trade conditions, experienced the effects of the Asian
crisis through declining profitability margins. This is most probably due to the loss
of competitiveness power in the foreign trade channels due to weak position of the
Turkish currency against the devalued Asian currencies. More heterogeneous,
domestic-market oriented food sector and homogeneous, domestic-oriented cement
industry has not been affected by the crisis. This result implies that the Asian crisis
did not result in the contraction of the domestic demand and was felt only through
the foreign trade channels. Contrary to the research predictions, the increasing real
interest rates due to the scarcity of international funds and continuous finance needs
of the government apparently didn’t affect the financial leverage of the firms in
textile, food and cement sectors.

The remainder of the paper is organized as follows. Section 2 describes the sample
and data. Section 3 discusses and reports the results of the principal components
analysis used to calculate variable values. Section 4 reviews research design.
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Section 5 presents the empirical results of discriminant analyses. Section 6
concludes the paper.

II. SAMPLE AND DATA

Our sample consists of 70 manufacturing firms whose shares are actively traded in
Istanbul Stock Exchange. These companies were selected from textile, food, and
cement production (construction) industries and have following distribution to
industries.

Textile Industry - 33 companies
Food Industry - 26 companies
Cement Production Industry - 11 companies

Textile industry together with ready-made garment industry has a very important
position in Turkish economy. Textile industry accounts for 40 percent of Turkish
exports, employs about two millions workers, 21 percent of the industrial labor force.
Food industry is another locomotive industry in the Turkish economy, however, more
domestic-oriented and heterogeneous than textile industry. Cement production
industry is producing homogenous goods and the most domestic-oriented industry. It
is added to the analysis for making comparable and valid inferences.

The source of the financial data is Istanbul Stock Exchange’s Online Database..
I11. VARTABLES
3.1. Principal Components Analysis

The study of the effects of Asian crisis on the company performance requires the
calculation and monitoring of the twenty-one different financial ratios. But the
properties of and correlations among the financial ratios allow finding a manageable
set of representative variables from a set of ratios suitable for analytic purposes. The
reduced set can be used for the use in the subsequent multivariate analyses.

Using a small subset of ratios to represent the whole set requires choosing ratio that
satisfies following conditions:

1. Highly correlated with those ratios excluded, and
2. Not correlated with the other ratios in the subset.

Principal components analysis could be used to classify ratios into groups that meet
the above-mentioned two conditions. Each of these partitions is assumed to be
affected by an underlying factor, the nature of which is not specified by the
statistical model.

Several academic studies have attempted to identify ratio subsets that meet these
conditions. Pinches et al. (1975) examined 48 different ratios for 1966 through 1969
and found that they could be "explained" by only 7 empirical factors which is stable
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over the four-year period. Other studies using different sample firms, periods, and
sets of ratios reported alternative factor groupings. Chen and Shimerda (1981)
reconciled these studies and showed that the apparent differences were due to
nomenclature and were subsumed by the seven factors found by Pinches et al.
(1975).

3.2. Research Design and Assumptions

In this principal components analysis, we have designed R type analysis that
analyses a set of variables and determines factors.

The principal components analysis is based on the six-month period data from June
1992 to December 1998 consisting of 14 periods for each company. Since financial
ratios calculated from yearly and six-month income statement tables are not
comparable, we have multiplied the values in the six-month income-statement tables
by two. Subtracting the values of first six-month income statement tables from the
values of annual income statement tables and then multiplying them by 2 retrieve
the corrected values in the annual income statement tables. No transformation has
been made on balance-sheet data.

The initial variable space consists of 21 variables whose definitions and calculations
of these variables are provided in the Table 1. These variables cover most of the
information about financial dimensions of the firms.

The analysis of the sample against the crucial assumptions show that these
assumptions are satisfied by the sample, yet there are some problems. The normality
study of the twenty-one financial ratios included in the analysis shows that none of
the twenty-one financial ratios is normal. Previous studies in the factor analysis also
indicated non-normality for all financial ratios and derived factors. Fortunately,
from a statistical standpoint, the departures from the normality apply only to the
extent that they diminish the observed correlations and only normality is necessary
if a statistical test is applied to the significance of factors, but these tests are rarely
used (Hair, et al. 1998).

Inspection of the correlation matrix reveals that 61 out of 210 cross correlations is
found to be with absolute values higher than 0.30 and are significant. The ratio of
significant correlations is % 29.05.This evidence shows that the sample is
appropriate for principal components analysis.

The Bartlett Test of Shpericity shows that non-zero correlations exist at the
significance level of 1 %. The reduced set of variables meets the necessary threshold
with an Kaiser-Meyer-Olkin measure of sampling adequacy value of 0.73. All of
these findings is the evidence of the appropriateness of the sample for the principal
components analysis.

Each variable’s MSA values except that for debt/equity ratio exceeds 0.50, which is
the minimum required MSA value for considering the variables for factor analysis.
For the case of debt/equity ratio, we are unwilling to exclude this data from the
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analysis, since this variable is highly important leverage indicator that must appear
in the analysis. Therefore, we decided to keep this variable in the analysis while
carefully considering its possible effects.

The analysis of the significance of correlations in the anti-image correlation matrix
show that 150 out of 210 correlations, which constitute % 71.5 of all correlations are
significant at % 10 significance level. This result also supports the appropriateness

of our data for the principal components analysis.

Table 1. Financial Ratios Included in the Factor Analysis

Nr Ratio Calculation
Equity Turnover Ratio Net Sales / Equity
Short Term Accounts
Receivables Turnover Net Sales / Short Term Accounts Receivable
3 | Short Term Payables Turnover Net Sales / Short Term Accounts Payable
4 | Working Capital Turnover Net Sales / Current Assets
5 Inventory Turnover Ratio Net Sales / Inventory
6 | Total Assets Turnover Net Sales / Total Assets
7 Current Ratio Total Current Assets / Total Current Liabilities
8 Asid-Test (Quick) Ratio (Current Assets - Inventory) / Current Liabilities
9 Cash Ratio (Cash + Marketable Securities) / Current Liabilities
10 | Gross Margin Gross Profit / Net Sales
11 | Operating Margin Operating Profit / Net Sales
12 | Margin Before Interest and Tax Earnings Before Interest and Tax / Net Sales
13 | Pretax Profit Margin Earnings Before Tax / Net Sales
14 | Net Profit Margin Net Profit / Net Sales
15 |Return On Assets Earnings Before Interest and Tax / Total Assets
16 | Profit Before Tax/Equity Profit Before Tax / Total Equity
17 | Financial Leverage Effect Operating Income / Net Income
18 | Working Capital Ratio Total Current Assets / Total Assets
19 | Debt/Equity Ratio Total Debt / Total Equity
20 | Total Debt Cost Total Financial Expenses / Total Financial Debt
21 | Shareholders' Profitability Net Profit / Equity

3.3. Empirical Results

Using Latent Root Criterion Method, five factors are extracted with eigenvalues
greater than 1. The explained percentage of the last factor is % 5.5. Total variance
explained with five factors is % 77.9 that is very satisfactory. In the reproduced
correlation matrix, there are 51 (% 24.0) residuals with absolute values greater that
0.05. This ratio is not seems as to threat the reasonable interpretation of our findings.
It also shows the goodness of fit of factors derived.
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Since our purpose is to obtain orthogonal factors, Orthogonal Rotation Method is
applied. VARIMAX method that centers on simplifying the columns of factor matrix
is used to redistribute the variance of variables.

Variable operationalization is given in the table 2. We called the factors as following.
1. Capital Turnover and Return on Investment Factor

2. Profit Margins Factor

3. Short term Liquidity Factor

4. Financial Leverage and Equity Turnover Factor

5. Shareholder’s Profitability and Debt Cost Factor

Summarizing, the results of the principal components analysis suggest that twenty-
one financial ratios can be condensed in five orthogonal financial factors resulting
in 76 percent reduction in the space. Each factor represents a unique dimension in
the description of financial characteristics of a business firm. Moreover, these five
factors explain 78 percent of variation in the variables included in the analysis.

3.4. Discussion and Comparison with Previous Researches

The results of the principal components analysis conform to study conducted by
Pinches et al. (1975) with few exceptions. In our study, capital turnover ratios, return
on assets and equity profitability ratios are combined in the single factor whereas in
Pinches’ study they constituted two different factors. Another difference is that there
are three different turnover factors in the Pinches study. However, in our study, all
of the turnover ratios except equity turnover ratio have formed single turnover factor
along with return on investment ratios.

The last and most important difference is derived fifth factor that includes
shareholders’ profitability ratios. This ratio is included into profitability factor in
Pinches’ study. This exception bears a cue that profitability of total equity and
profitability of shareholders’ equity ratios are not very closely related in Turkey.
That means that total equity and shareholders’ equity are different, and shareholders’
equity is mainly stable and does not change in accordance with the financing needs
of the company. This conclusion also provides support to the pecking order theory
which claim that firms prefer internal finance, if external finance is required debt,
the possibly hybrid securities such as convertible bonds, then perhaps equity as a last
resort is issued.
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Table 2: Ratio Classification According to Factors

FACTOR 1 - Capital Turnover And Return On Investment

1. Total Assets Turnover 0.97
2. Inventory Turnover 0.92
3. Working Capital Turnover 0.92
4. Return on Assets 0.89
5. Accounts Receivables Turnover 0.80
6. Equity Profitability 0.78
7. Accounts Payable Turnover 0.76
Eigenvalue: 6,77 Percentage of Variance: 32,3
FACTOR 2 - Profitability Margins
8 Operating Profit Margin 0.94
9 Margin Before Interest and Tax 0.88
10 Gross Margin 0.82
11 Profit Beforte Tax Margin 0.80
12 Net Profit Margin 0.77
Eigenvalue: 4,20 Percentage of Variance: 20,0
FACTOR 3 - Liquidity
13 Acid Test Ratio 0.94
14 Current Ratio 0.91
15 Cash Ratio 0.82
Eigenvalue: 2,52 Percentage of Variance: 12,0
FACTOR 4 - Financial Leverage And Equity Turnover
16 Debt / Equity Ratio 0.90
17 Equity Turnover 0.73
18 Financial Leverage Effect 0.59
Eigenvalue: 1,70 Percentage of Variance: 8,1
FACTOR 5 - Shareholders' Profitability And Debt Cost
19 Shareholders' Net Profitability 0.66
20 Profit Before Tax / Shareholders' Equity 0.63
21 Total Debt Cost 0.64

Eigenvalue: 1,16 Percentage of Variance: 5,5
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IV. THE RESEARCH DESIGN
4.1. Asian Crisis and Contagion Effect

Globalization of the world economies makes them sensitive to the fluctuations to the
other economies. Recent years witnessed a number of economic shocks in the
developing economies; one of the major examples that affected the rest of the world,
including Turkey is the Asian Crisis occurred in 1997.

There were many internal and external causes of Asian crisis. Internal causes of the
Asian crisis were valuation of the real exchange rates, large external deficits,
inflated property and stock market values, the prolonged maintenance of fixed real
exchange rates, the lack of the solid enforcement and inadequate supervision of
financial system, the lack of the transparency in financial markets, the problems of
management and political instability in the region, and most important excessive
short-term borrowing. Underestimation of the risks by international investors,
speculative attacks of foreign individual and institutional investors have also
contributed to downward pressure on currencies (Roubini (1998), Corsetti et.al.,
1998).

Global crisis has resulted in the huge devaluations in the crisis countries’ currencies
that led to the increased competitiveness power of those countries against remaining
countries. Since competitiveness is measured by real exchange rates, Turkey’s
competitiveness power decreased by % 44.1 against Indonesia, % 67.6 against
Thailand, and % 46.4 against South Korea. The decrease in the real exchange rates
of Asian countries had down-pulling effect on the prices in the international markets
that lead to market losses of countries other than Asian. An important observation is
that, during the Asian crisis and as the crises spread over other countries, Turkey did
not devalue its currency to preserve its competitive position in its export markets.
The purchasing power of TL was kept almost constant against a basket of US dollar
and German mark. However, since most of the Eat Asian countries, who are
competitors, and Russia, who is the trade partner, devalued their currencies,
Turkey’s competitive position may have weakened.

In the other hand, global crisis has resulted in the significant amount of foreign
capital outflows in Turkey. Ertuna (1999) shows that when foreign capital leaves the
market of government securities, the interest rates increase sharply in Turkey. Since
the Turkish government is in the continuous needs of financing, government issues
debt to pay its interest expenses, which pull the real interest rates up. These high real
interest rates attract domestic producers to investing in high-return government
securities instead of real production, which is highly dangerous situation in the
economy that leads to the stagflation.

4.2. Testable Predictions

We are interested in the effects of the Asian crisis on the financial dimensions of the
companies. Therefore, we should look whether pre- and post-crisis years are
discriminated in terms of the financial dimensions and industries.
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The period between 1996 and 1998 years were renowned as global crisis period and
its reasonable to assume that profitability margin of textile industry companies
dropped substantially. Since Turkish textile industry experienced a contracted
domestic demand and weakened competitive position in abroad due to substantial
devaluations in the Asian currencies, capital turnover variables are supposed to
decline significantly in 1998 compared with 1996. Shareholders’ profitability is also
supposed to decline significantly as a result of declining profitability. Since
production became no longer more profitable than investing in public securities (real
interest rates of public securities is around 25 %), an inflation in the short-term
liquidity are predicted. Increase in the financial leverage is another predicted effect
of the global crisis.

Summarizing, we predict that (1) profitability margins decrease after crisis to reflect
decreasing competitiveness power in international markets and decreasing demand
in domestic market, (2) turnover declines after crisis to reflect the downtrend caused
by deteriorating market conditions, (3) financial leverage increases due to
abnormally high real interest returns, (4) liquidity increase due to the investment in
public securities.

Textile sector is predicted to be most strongly affected by unfavorable market
conditions since they are more sensitive to the fluctuations in the international
markets. Since food industry is more heterogeneous and domestic-oriented, mixed
results could be observed. No significant negative effects is predicted for cement
industry since they mainly serves to the domestic market and unlikely to be affected
by the contagion.

4.3. Research Methodology

Since we are interested in the discrimination of the pre- and post-crisis years in
terms of the financial dimensions across three different sectors, we use step-wise
discriminant analysis to get insight into discrimination among periods across
industries.

To test the research predictions, we define 1996 year as pre-crisis and 1998 year as
post-crisis years. 1997 year is excluded from the analysis since the variable values
for this year is not comparable across industries and the effects of the crisis have not
seriously been felt in this year.

Factor scores derived in the principal components analysis are used in the
subsequent multivariate analyses.

V. EMPIRICAL RESULTS
5.1. Discriminant Analysis of Pre- and Post-Crisis Years for Textile Industry

The sample partially satisfies the assumptions of the discriminant analysis. Since
total number of 64 companies in the analysis and there are 5 variables, there is 12.8
to 1 ratio of observations to predictor variables, which fall within acceptable limit of
the sample adequacy.
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Box’s M Test statistics, which is used for testing the equality of the covariance
matrices, is equal to 6.02 and can be approximated to F-statistics value of 5.92,
which is statistically significant in the % 5 level. This means that the equality of the
covariance matrices assumption is violated. In the other hand, our financial factors
fail to satisfy the univariate and multivariate normality assumptions. The violation
of this assumption affects the classification and estimation process negatively.
Therefore, the findings should be interpreted carefully.

The comparison of the group means in pre- and post-crisis years is reported in Table
3. Turnover and ROI factor, profitability margins factor, and shareholder’s
profitability declined in post crisis year, whereas liquidity and financial leverage &
equity turnover factors increased in 1998. Another important finding is that all
factors experience greater standard deviation in 1998, which may be due to global
crisis.

Table 3: Group Means For Pre- and Post-Crisis Periods
in Textile Industry

Periods Turnover Profitability Liquidity Leverage Shareholder’s
and ROI Margin Factor and Equity Profitability
Factor Factor Turnover and Debt Cost|
Factor Factor
December 1996 -.11 -17 .16 -.03 .10
December 1998 -.18 -.95 24 35 -45
Total : -.14 -.56 20 .16 -.18
Wilk’s Lambda 0.88*

* Significant at 1 % significance level

The stepwise discriminant analysis shows that only profitability margins factor is the
discriminating variable between pre- and post-crisis years in the textile industry.
Other factors are found to be statistically insignificant discriminating variable
between pre- and post-crisis years for textile sector.

The practical significance of the discriminant function is assessed by the variance-
explained by the discriminating variable. The correlation coefficient is .54 and CR2
value is % 34.9, that is, about % 34.9 of the variation between two groups is
explained by the discriminating variable, which is the profitability margins factor.

Table 4 reports the classification results for the cases selected for use in the analysis.
Percent of correctly classified cases is % 64.06 that seems to be satisfactory. The
analysis of the calculated Z scores for assessing practical significance shows that Z
value for pre-crisis year is significant at % 5 significance level. However, Z value
for 1998 year is 1.06 and not statistically significant. As predicted in the analysis of
the research assumptions, this is largely due to the violation of the equality of the
covariance matrices assumption, which negatively affects the classification process.
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The Z value for assessing the practical significance of total correctly classified cases
is 2.25 and significant at % 5 significance level.

Table 4: Classification Results of Discriminant

Function for Textile Industry

Actual Group Number of Cases Predicted Group Membership
1996 December 1998 December
1996 December 32 22 10
68.8 % 313 %
1998 December 32 13 19
40.6 % 59.4 %

Summarizing the results of the discriminant analysis of pre- and post-crisis years for
textile industry, the textile companies experienced sharp decline in profitability
margins in 1998. No discrimination is detected for other financial dimensions in pre-
and post-crisis years.

5.2. Discriminant Analysis of Pre- and Post-crisis Years for Food Industry

Food industry is likely affected in the same way as textile industry. However, food
industry is more heterogeneous and this heterogeneity may blur the effects of the
global crisis on the financial dimensions. In addition, food industry is more
domestic-market oriented.

Evaluating assumptions, there is 9 to 1 ratio of observations to predictor variables,
which meets the threshold of suggested minimum of is 5 observations to 1 predictor
variable ratio. Regarding the adequacy of the sample size, it is 21 and lie within
acceptable limits. As in the sample of the textile industry, the assumption of the
equality of the covariance matrices and univariate normality assumptions are
violated. It may affect the estimation and classification process.

Table 5: Group Means For Pre- and Post-Crisis
Periods in Food Industry
Periods Turnover Profitability Liquidity Leverage Shareholder’s
and ROI Margin Factor and Equity Profitability
Factor Factor Turnover |and Debt Cost
Factor Factor
December 1996 -.08 -.36 =27 17 11
December 1998 -.01 -.26 -.44 -.14 -.07
Total : -.04 -31 -.36 .00 .01
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The comparison of group means in Table 5 for pre- and post-crisis years shows that
liquidity factor, financial leverage&equity turnover factor, shareholders’
profitability and debt cost factor declined in 1998. However, somewhat surprisingly
the capital turnover & return on investment factor, and profitability margin factor
increased. Another surprise is that standard deviations of all factors in 1998 have
declined, thus, showing less dispersion around the mean.

The stepwise discriminant analysis didn’t retrieve statistically significant
discriminant function. This implies that pre- and post-crisis years do not
discriminate in terms of five the financial dimensions in the food industry.

5.3. Discriminant Analysis of Pre- and Post-Crisis Years for Cement Industry

Cement industry is the most domestic oriented industry among other two industries
and produce homogeneous products. We do not predict any significant differences
in terms of financial dimensions in this industry.

Since the sample size is small (11 cases in each period), our sample do not meet the
adequacy of the sample size condition. There is 4 to 1 ratio of observations to
predictor variables, which doesn’t fall within acceptable limits. Another main
assumptions of the discriminant analysis, such as multivariate normality and
equality of covariance matrices are violated by our sample. Therefore, we will not
run significance tests, since the results of the study will be strongly biased.

Table 6 reports the comparison of the group means for pre- and post-crisis years in
cement industry. It is seen liquidity factor, financial leverage & equity turnover
factor, and shareholders’ profitability factors declined in post-crisis year. However,
like food industry, there was increase in the capital turnover & return on investment,
and profitability margin factor.

Table 6: Group Means For Pre- and Post-Crisis
Periods in Cement Industry

Periods Turnover Profitability Liquidity Leverage Shareholder’s
and ROI Margin Factor and Equity Profitability
Factor Factor Turnover |and Debt Cost
Factor Factor
December 1996 -.09 .38 .60 =22 23
December 1998 -.16 .61 1.33 -.17 -.12
Total : -13 50 97 -.19 .06
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VI. CONCLUSIONS AND DISCUSSION

Our study shows that profitability margin of export-oriented textile industry of
Turkey declined in post-crisis years, however, no significant change in more
domestic-oriented industries, such as food and cement industry is detected. This
result suggests that the effects of the global crisis are rather felt through the
weakened competitiveness power in international markets, which had down-pulling
effects on prices hence the profitability margins. Since profitability margins and
asset turnover decline, it is apparent that textile industry’s cash flows measured by
return on assets variable also declined. The effects of the Asian Crisis have not been
felt in Turkish manufacturing industries through contracting domestic demand and
increasing real interest rates, since liquidity, leverage, equity profitability and
turnover dimensions of sample industries haven’t significantly changed in post-
crisis year.

Further studies should focus on the causes of declining profitability margins of
Turkish textile industry and compare the effects of the foreign crisis with the
domestic one.
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Appendix 1: Companies Included in the Analysis

Nr.|Industry Company Nr. | Industry Company
1. | Textile | Akal Tekstil 36. | Food Apeks Dis Tic.
2. | Textile | Akin tekstil 37. | Food Banvit

3. | Textile | Aksu Iplik 38. | Food | Dardanel

4. | Textile | Altinyildiz Mensucat 39. | Food Ege Biracilik

5. | Textile | Arat Tekstil 40. | Food Erciyas Biracilik
6. | Textile | Berdan Tekstil 41. | Food Frigo Pak Gida
7. | Textile | Birlik Tekstil 42. | Food Giiney Biracilik
8. | Textile | Bisag Tekstil 43. | Food Kent Gida

9. | Textile | Bossa Ticaret 44. | Food Kerevitag Gida
10.| Textile | Boyasan Tekstil 45. | Food Konfrut Gida
11.| Textile | Ceylan Giyim 46. | Food Kristal Kola

12.| Textile | Ceytas Tekstil 47. | Food Maret

13.| Textile | Derimod Konfeksiyon 48. | Food Merko Gida

14.| Textile | Edip iplik 49. | Food Mudurnu Tavuk¢uluk
15.] Textile | Esem Giyim 50. | Food Penguen Gida
16.| Textile | Gediz Iplik 51. | Food Pinar Et

17.| Textile | Glimiigsuyu Hali 52. | Food Pimar Su

18.] Textile | Karsu Tekstil 53. | Food Pinar Siit

19.| Textile | Koniteks Tekstil 54. | Food Pinar Un

20.| Textile | Kordsa Kord Bezi 55. | Food Tat Konserve
21.| Textile | Koytas Tekstil 56. | Food T. Tuborg

22.| Textile | Liiks Kadife 57. | Food Tukas

23.| Textile | Mensa Mensucat 58. | Food Unal Tarim

24.| Textile | Okan Tekstil 59. | Food Van Et

25.| Textile | Park Tekstil 60. | Cement | Afyon

26.| Textile | Soksa Iplik 61. | Cement | Adana

27.| Textile | Sonmez Filament 62. | Cement | Akcansa

28.| Textile | Sonmez Pamuklu 63. | Cement | Aslan

29.| Textile | Ukim Konfeksiyon 64. | Cement | Bolu

30.| Textile | Vakko Giyim 65. | Cement | Cimsa

31.| Textile | Yatas 66. | Cement | Goltag

32.| Textile | Yiinsa 67. | Cement | Konya

33.| Textile | Sifas 68. | Cement | Nigde

34.| Food Anadolu Biracilik 69. | Cement | Mardin

35.| Food | Anadolu Gida 70. | Cement | Unye
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ON THE BRAIDS FOR 8,, KNOT
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SUMMARY: This paper is concerned with 8;( knots and its braids. The braids
structure plays a very important role in Knots Theory. In view of this structure, we
obtain braids for that knot, give the representations of Artin and examine Garside
Word problem. Then we examine the positivity structure for these knots.

Key words: Braids, Positive word, Representations of Braids.

OZET: Bu makale 81 diigiimii ve onun orgiisii ile ilgilidir. Diiglim teorisinde
6nemli kavramlardan birisi olan 6rgii kavramini kullanarak 8, diigiimiiniin orgiisii-
niin Artin ve Garside temsilini elde edecegiz. Daha sonra pozitiflik kavrami irdele-
necektir.

Anahtar Kelimeler: Orgii, Pozitif kelime, Orgii Temsili.

INTRODUCTION: The word problem in B,, was solved by Artin in (Artin, E.,
1925). His solution was based on his knowledge of structure of the kernel of the map
¢ from from B, to the symetric group 3, which sends the generator §; to the
transposition (7,i+1). The Conjugacy problem in B, was also posed in (Artin, E.,
1925), also its importance for the problem of recognizing knots and links
algorithmicaly was noted, however it took 43 years before progress was made. In a
different, but equally foundational manuscript (Garside, F.A., 1969), he discovered
a new solution to the word problem which then led him to a related solution to the
conjugacy problem (and also [Birman, J., 1998]).

A somewhat different question is the shortest word problem, to find a representative
of the word class which has shortest length in the Artin generators. It was proved in
(Paterson, M.S., 1991) that this problem in B, is at last as hard as an NP-complete
problem. Garside and Thurston and Birman, using new generators, will be able to
solve the word problem.

We gave the Braid which is related to Artin and Garside generators and investigated
positivity structure for 8;( knot.

An n-braid is a very particular example of an (n)- tangle. On the top and base of a
cube, B, mark out n points, 4,,A4,,---,A,and A/, A4y, A4,

h

respectively.



Hakan Simgek, Ahmet Kiigiik 106

These points may be arbitrarily placed, however we shall express them in terms of
specific coordinates.

Firstly, the coordinates for B in R are,

B={(x,y,2)|0<x,y,z<1}
Let us choose A,,4,,-, A, , 4,4y, -, A, asfollows,

n’

1 1 1 n
A4, = _7—_71:"'9/1,7: ) >1
! (2 n+l ) (2 n+1 )
1 1 1 n
A,: s 71 7“':A),7= ) 70
=G ) Qo )

By the construction each A,.' is directly below the corresponding 4; Figure 1. Now

join the A, ,A2 ,ooe, A

they are joined in such a way that these curves (including the end points) do not
mutually intersect each other. We will call these polygonal arcs strings.

! .
, to A/, A;,---, A, bymeans of ncurvesin B. As usual,

n

ZA

A2 An

® 0.0:.0

0

\

® 0..40
A! A! H
4

Figure 1

Suppose that we divide the cube into two parts by an arbitrary plane E that is paralel
to base of the cube B. Then, if E intersects each string at one and only one point, we
say that these n strings in B are an n-braid.

Suppose that B, is the set of all n-braids (to be more precise all the equivalence

class of these braids). For two elements in B_, i.e., for two n-braids o and B, it is

n’
possible to define a product for two n braids. First, glue the base of the cube that
contains o to the top face of the cube that contains . The gluing together of the two
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cubes produces a rectengular solid in which there exists a braid that has been created
from vertical juxtaposition of o and B. Figure 2.

So far we have described a set B, a product in this set, and also that the associativity
holds in the set. The unit e is simply the trivial braid and irrespective of the braid a,
oe = o and similarly,e = & .

In order to find an inverse for an arbitrary o , let us consider the mirror image a'
of . Then we may write that " =e¢ and & @ = e. Therefore we now have

all the essentials for B, to be a group.

Figure 2

A fundemental result on the braid group B, is that it has only the following two

types of relations called the fundemental relations:

(ho,o,=0,0, (li-j22)

(2) 0,0,,0,=0,,0,0,, (Z = 1>2> N 2) .

Collecting together the various relations that we have discussed so far, we may write B,

in terms of its generators &,,0,, -, 0 ,_, and these fundemantal relations,

O_l’o-'l’“.’o-n—l IO-IG_/ :O-‘/'Gi |l—]l22

0,0,,0,=0,,0,0,,(=12,,n-2)

where the right hand side is said to be a presentation of B, (Artin generators).
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In Garside genarators, i.e., positive braids, i.e., braids which are positive powers of
the generators, Garside introduced the fundemantal braid A:

A :(5152 "'5”_1 )(5152 "'511;2)"'(5152)51~ (H

He showed that every element W € B, can be represented algoritmically by a
word W of the form A" P, where r is an integer and P is a positive word, and r is

a maximal for all such representations (Birman, J., 1998).

Lemma 1: The word A" in S, has the following properties:
(i) Foreachword) €S, AV =VA"
(i) For each j (1< j<n—1), D(A") contains a word with initial letter s;

and word with final letter s; (Birman, J., 1974).

From now on the semigroup S, will be identified with its image e(S,) in B,, .

Lemma 2: For each j ((1 < j <n—1), there is a positive word X ; such that
O';I = AAIX/. Also, AUI_I ZO';_]/A (which, together with Lemma 1, implies

that A"V = VA for every braid word V) (Birman, J., 1974).

Theorem 1 (Garside Solution to the Word Problem in B,): If pe B, then B is

represented by unique word of the form A" P, where the integers m and the
positive word P are computed from any representative O';: '--O'f[ of the word 3

in the following manner:

(i) List the positive word X,,--+, X, whose existence is established
by Lemma 1.
(i) Replace every letter O'_lﬂ, which occurs in the braid word
& L b -1
o, 0, by A Xﬂ;'

(iii) Using the property A™'V = VA (Lemma 2) collect all A s
introduced in (ii) at the left, so that B is represented by a word of the
form AP, , where Py is positive. Note that £ < 0.

(iv) Construct D(Py)

(v) In D(Pg), choose a word A" P such that h is maximal. Letm =h + k
(Note that 72> 0)

(vi) Construct D(P). Let P be base of D(P).

Proof: See (Birman, J., 1974).
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Now, let & be a braid and let us connect, by a set of parallel arcs that lie outside the

square, the points A, A, ,--+, A, on the top of a rectengular diagram of a braid o

to the points A',, 4", ,-:+, 4', respectively, on the bottom of the same diagram.

Then in a natural way we form regular diagram of knot or link from a braid. A knot
that has been created in this way is said to be a knot, K, created from the braid a.

Theorem 2 (Alexander’s Theorem): Given arbitrary (oriented) knot (or link), then
it is equivalent (with orientation) to a knot (or link) that has been formed from a
braid (Murasugi, K., 1996).

Proof: Let D be an oriented regular diagram of a knot K. Firstly cut the D at a point
(not a crossing point) Py, and then pull the loose ends apart so that we now have a
(1,1) tangle. Figure 3.

We shall show that we can change this tangle into a braid a. The knot, in a sense
induced as described previously from the braid, is equivalent to K. If the tangle T

has m local maxima, then it also has m local minima. In the case m =0, T is a 1-
braid and so no proof is required.

@P° -

Figure 3

Po

Pl

So suppose that m > 0, then there exists an arc ab in T, which we may say “is rising
upwards”, connecting a local minimum to a local maximum b. Figure 4.
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(a)

Figure 4

Further we may assume that ab intersects with the other parts of the tangle at n
places. Let us now mark n+1 points on ab, i.e., a=4a,,q,,"'",d, = b, such that

the arc «,a,,, intersects only one part of the tangle, see Figure 4(b). Next replace
the arc a,a, by the much larger arc a,P/P,a, . The large arc P, P lies outside

the tangle T, and the arcs a, P and a, P are selected in such a way that if a,a
g 0f 14 Y 0%

passes over (or under) the other segment, then they also pass over (or under) all the
other segments. The result of the above manipulations is a (2,2) tangle. Figure 4(b).

It follows immediately that the oriented knot obtained by joining (outside the
square) the four endpoints of this (2,2) tangle by curves is equivalent to original
knot. By using the same methods as above, with regard to the arcs

a,d,, a,dy, -, a, a, we will eventually form a (n-+1,7n+1) tangle T that
does not have a local minimum and maximum at a and b respectively, and further
has at most m — 1 local maxima anda minima. Continuing this procedure, we shall

finally create a tangle that has no local maxima and minima. This tangle is our
required braid (Murasugi, K., 1996).

Definition: A knot is called positive, if it has a positive diagram, i.e., diagram with

. .. . . -1
all crossings positive as follows or its braids has no @, *elements.
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N /

i / <
sign(c) = +1 sign(c) = -1

Lemma 3: If a positive n-string braid £ involves a single occurence of some braid

generators O, (1< j<n—1), then it has same closure as some positive

(n —1) string braid (Birman, J., 1974).

Lemma 4: If the closure of a positive n-braid is a knot or non-separated link, then
its Conway polynomial is of degree c-n+1, where ¢ is its number of braid crossing, n
braids string (Birman, J., 1974).

Lemma 5: If K is a prime positive knot which has a Conway polynomial of degree
2m, then a minimal string positive braid p which closes to K has at most 4m — 3
crossing (Buskirk, J.V., 1983).

Now, we will find braids for 8 knots. Regular diagram of 8, is given in Figure 5.

ey

Figure 5

Then Theorem 2 is applied for the knot. Then we got 4-braids for this knot. 4 braid
is given in Figure 6.
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k
We get [3-braid for 8, knot, i.e.,

-1 2 2 2 2 -1 -l
p=0,0,0,0 0,0,°0,0;.
At the same time, we will write the Garside generators for this braid. We applied
Theorem | to B braid which is shown in Figure 6. Then we write:

p=A"Aclo BCo, BCA

where,
A=0,00,0,0,, B=0,0,0,0,0,, C=0,0,0,0,0,.

These equations are the representation of 8, knots (Garside Rep.).

Now we examine the positivity structure. Lemma 4 gives us that [} braid's Conway
polynomial is of degree 7. By Figure 6, ¢ = 12, n = 4 . But its Conway polynomial
is of degree 6. Also, Lemma 5 gives us its braids at most 9 crossings. But its braids
has 12 crossings. Then 8, knot is not positive.
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FROM SHAKESPEARE TO KIERKEGAARD:
AN EXISTENTIAL READING OF HAMLET
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ABSTRACT: Shakespeare's Hamlet yields conveniently to an existential reading.
Hamlet may be seen as the prototype of the modern European man who struggles in
a "rotten" world. In Denmark, he finds himself in a Sartrean "void". As he struggles
to overcome his "nausea" by trying to unmask men, strip them of their fine
appearances and show them in their true nature, Hamlet passes through the three
stages of life described by Kierkegaard: the aesthetic, the ethical and the religious.
Since these stages are in contradiction with one another, there is a basic choice, an
"either/or" facing man. Hamlet's actions or non-actions in the play can be studied
within the framework of this context.

Key words: Hamlet | Existential | Kierkegaard | Tragedy | Shakespeare

OZET: Shakespeare'in "Hamlet" oyunu varolusculuk felsefesi baglaminda yorum-
lanabilir. Danimarka'da, kendisini Sartre'in 'bosluk’ ('void') olarak nitelendirdigi tiir-
de bir ortamda bulan Hamlet, ciiriimiis bir diinyada miicadele veren modern Avru-
pa'll insan kavraminin bir 6rnegi olarak algilanabilir. Hamlet ‘bulantisini’ ('nausea')
yenmeye, insanlart maskelerinden ve yaniltict goriiniimlerinden arindirmaya caba-
larken Kierkegaard'in betimledigi li¢ yasam evresinden gecer:estetik, ahlaki, ve di-
ni. Bu evreler kokenlerinde birbirleriyle celiski halinde olduklari i¢in, insan temel
bir secim -- 'ya ... ya da' (‘either/or")-- yapmak durumundadir. Oyunda Hamlet'in tep-
kileri ve tepkisizlikleri bu baglam icinde incelenebilir.

Anahtar Kelimeler: Hamlet / Varolusculuk | Kierkegaard | Trajedi | Shakespeare

Hamlet is a play which defies characterization as a certain type of tragedy. It is a
problem play by being one that is pregnant to several types of different
interpretations but never fitting one conveniently. On the out-set, it is a tragedy of
revenge. Yet, it departs from the conventions of the Elizabethan revenge tragedies
in some rather significant aspects and one needs to be careful when assigning this
title to the play. Likewise, it is very risky to apply the straightforward Aristotelian
formula of tragedy to the play. Then, how should one approach Hamlet? One
possibility is to approach it from an existential viewpoint for the play yields quite
conveniently to an existential reading. However, one should not go so far to label
the play as an 'existential tragedy" for technically, the term can be used in reference
only to the literature produced after Kierkegaard's introduction of the concept and
Shakespeare obviously neither used nor even knew the term himself.
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A tragedy begins in prosperity and ends in misery: this is a simple tragic formula
which does not fit revenge tragedies. In a revenge tragedy, the hero has not created
the situation in which he finds himself and out of which the tragedy arises. When
the action opens, the hero is seen in a situation which is horrible, but for which he
has no responsibility.

In Elizabethan revenge plays the villain has two major functions: he creates the
initial situation and the denouement comes about through his initiative. In other
words, he unconsciously provides an opportunity for the hero. So, the revenger does
not create the opportunity himself but forms his scheme on the spur of the moment.
In the end, the villain - the initiator of the action - becomes the initiator of its
resolution and the agent of his own destruction. In a way, he unconsciously gives a
signal to the revenger, who, once the signal is given, produces a scheme of horror
by which he destroys his opponent. But the point to be noted is that in doing so, the
hero or the revenger becomes an agent. Invited by the villain to destroy him, the
revenger descends to the moral level of the villain. So, the act of vengeance becomes
as hideous as the original and the audience is morally perplexed at the end between
feelings of satisfaction and outrage. But Hamlet is far more of an instrument and far
less of an agent than are his fellow revengers and he never descends to the moral
level of Claudius.

To make the point clearer, we can look at Kyd's Spanish Tragedy, which obviously
is influenced by Seneca as a tragedy of blood. The audience sees how justice is
brought about when it is left to mere human motives: not as heaven would bring it
— cleanly and economically — but wastefully and brutally, hatred breeding hatred
and contrivance countered by contrivance still the more ruthless. The vindictive
bitterness of the avenger Hieronimo brings to the foreground the dilemma of
revenge: from one perspective seen as a duty and from another as a sin.

Hamlet is different from other revenge plays because the whole story tuns on the
peculiar character of the hero. Hence, to ask why Hamlet delays the action and does
not act at once is to fail to understand his unique character. Hamlet's agony of mind
and indecision are precisely the things which differentiate him from the smooth,
swift plotter Claudius and from the coarse, unthinking Leartes, as well as from all
other common Elizabethan revengers. It is Hamlet's delay which prevents him from
descending to the moral level of his opponent. We do not want Hamlet to stab the
defenseless, praying Claudius. That is an opportunity, all right, but if Hamlet would
have made use of that opportunity, he would have descended to the moral level of
Claudius and the act of vengeance would not have satisfied the audience. Hamlet
will destroy Claudius in his own characteristic way: by 'rashness" and
"indiscretion", and not by "deep plots". He will catch him at the moment when his
guilt has been made clear to everyone. So, Hamlet becomes an executioner, not an
assassin.

The tragedy of Hamlet does not lie in the unfitness of the hero for his task or in
some fatal flaw; the tragedy lies in the nature of the work which is exposed to the
hero's contemplation and in his sense of respon-sibility to the world in which he
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finds himself. It is beyond dispute that Hamlet is unfit for his task as a revenger but
that is not the point from which the tragedy arises. The tragedy is not that of a man
who cannot kill; the tragedy is that of a sensitive man who has an existential outlook
onto life. Hamlet towers above other plays of its kind through the nobility of its
hero, his superior power of insight into, and reflection upon his situation and his
capacity to suffer the moral anguish which moral responsibility brings.

Hamlet is the modern European man who struggles in a 'rotten' world. The play
opens with tension and trouble in the air: the second line of the very first scene
establishes the mood of the play: "Stand and unfold yourself", Fransisco shouts. He
means to ask the question "Who are you?", which later will become the core of
Hamlet's dilemma. "Who am 17", Hamlet will ask himself; "Who are you?" to his
mother and to Ophelia. And these questions will lead up to the final, unanswerable
question: "Who or what is man?" - the exis-tentialist's main concern. Man is not
what he seems to be and the world is not how it seems like. As Hamlet, the student
at Wittenberg, returns to Denmark as the Prince, he is born into a new personality.
The young and idealistic student is in the real world now. He will start to discover
the discrepancy between appearance and reality and between the ideal and the real.
In Sartre's vision, man is born into a kind of void, a mud. And Hamlet is soon to
realize that such is the world into which he is born. He has the liberty to remain in
this mud and thus lead a passive existence in a semi-conscious state in which he is
scarcely aware of himself or to come out of his passive situation, become
increasingly aware of himself and experience terrible agony of mind. And that is
exactly what Hamlet chooses to do. He refuses to be "bounded in a nut-shell and
count [himself] a king of infinite space" for he is a thinking man and his "bad
dreams" prevent such a vision (Shakespeare, 1983, Act II, Scene 2 : 252-254).

Hamlet is a thinker; yet this statement needs elaboration. Some critics regard this
aspect of Hamlet as his flaw: he thinks too much so he is not a man of this world
and this brings about his downfall. Disagreeing with such a view, I would like to
argue that Hamlet is a thinker not in the sense of an abstract philosopher living in a
different world but in the sense that he is a thorough existentialist. Hamlet
exemplifies the existential concept that only when man thinks and imposes meaning
onto life does life become worth something. As Hamlet points out, "there is nothing
good or bad but thinking makes it so. To me it [Denmark] is a prison"(Shakespeare,
1983, ActII, Scene 2 : 250). Later on he discusses the emptiness of a life when man
avoids imposing his own attitude on to it:

What is a man,
If his chief good and market of his time
Be but to sleep and feed? A beast, no more.
Sure He that made us with such large discourse,
Looking before and after, gave us not
That capability of godlike reason
To rust in us unused. (Shakespeare, 1983, Act V, Scene 4 : 33-39)
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Hamlet's brilliant imagery is worth noticing because it helps reveal the worldview
through his eyes and shows us that whenever Hamlet thinks or speaks, he is at the
same time a visionary, a seer, for whom the living things of the world embody and
symbolize thought. He does not speak in terms of poetic images but in terms of keen
observations of reality (‘Gertrude's shoes', 'funeral baked meats'...). The absence of
hyperbole and great dimensions in his speech establishes an inevitable comparison
with such characters like Othello and Lear who awaken the heavens as they talk. But
Hamlet prefers to keep his language within the scope of reality; yet, his images
always hit their marks. He is a man gifted with greater powers of observation than
others. He is capable of scanning reality with a keener eye and penetrating to the
very core of things.

Hamlet's use of imagery reflects both his ability to penetrate to the real nature of
man and things, and his relentless determination to break down the barriers raised
by hypocrisy. Hamlet's boredom and disgust with the corrupt life, in Sartre's
terminology his "nausea", can be linked to his desire to find out the underlying
reality behind the appearances. Many of his images seem in fact designed to
unmask men, to strip them of their fine appearances and to show them in their true
nature. Moreover, Hamlet needs images for his 'antic disposition": he would betray
himself if he used open and direct language. Hence, he must speak ambiguously and
hide his meaning under images, puns, and parables.

Starting with his first soliloquy, Hamlet emphasizes the disrupting dimensions of
life:

... 0 God, God,

How weary, stale, flat, and unprofitable

Seem to me all the uses of this world!

Fie on't, ah, fie, 'tis an unweeded garden

That grows to seed. The things rank and gross in nature
Possess it merely. (Shakespeare, 1983, Act I, Scene 2 : 132-138)

Hamlet rebels against the chaotic life which faces him and regrets his being in a
position to deal with it, saying: "The time is out of joint. 0, cursed spite, /That ever
I was born to set it right"(Shakespeare, 1983, Act I, Scene 5 : 189-190). But before
doing so, he has to solve the problematic nature of reality and reevaluate his trust
in human nature. He has seen that "one may smile, and smile, and still be a
villain"(Shakespeare, 1983, Act I, Scene 5 : 108). Where is truth to be found, then?
The ghost is somewhat real, indeed the vehicle of realities. Yet, it may be an
apparition, a devil who has assumed old Hamlet's shape. From this point on, doubt
pervades Hamlet's actions. After his return to Denmark, he senses some evil and the
ghost confirms it ("0 my prophetic soul"). This haunts him even in his dreams
turning everything into filth and corruption. His trust in man and in life is shaken.
What a shock that is for an idealistic young man of his age! And on top of all, it is
expected from him that he act in this commotion. Being the skeptic that he is, he
chooses to test the truth value of what the ghost claims and decides to put an antic
disposition on.
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Hamlet's loss of faith in humanity starts with the unexpected behaviour of his
mother. He considers her hasty marriage as the fall from goodness and purity;
humanity has fallen in the form of his mother:

What a piece of work is a man, how infinite in
faculties, how noble in reason, in form and moving
how express and admirable, in action how like an
angel, in apprehension how like a god: the beauty of
the world, the paragon of animals! And yet to me
what is this quintessence of dust? Man delights not

me - nor woman neither... (Shakespeare, 1983, Act II, Scene II : 313-310)

Human beings, situated in the hierarchy between angels and beasts, exercise their
beastly characteristics and their godly parts are dominated and repressed. That is
how Hamlet starts to see humanity.

Disappointment often brings with it pessimism and even cruelty. After his
disappointment with his mother, Hamlet begins to suspect everyone. He wants to
find out if Ophelia is what she seems to be. She seems to be the image of innocence
and devotion. Yet, like his mother she is a woman. Hamlet is uncertain regarding
the true nature of Ophelia, and his cry - "Get thee to a nunnery" - reflects the anguish
of this uncertainty. If Ophelia is what she seems, then this ugly world is no place
for her. But if not, then a nunnery, in its other sense of brothel, is appropriate to her.

Hamlet's attitude to Ophelia has been quite controversial in Shakespearean criticism.
With each type of different reading imposed upon the play, the interpretation of the
relationship changes. According to some critics, Hamlet's misogynistic tendencies
are clearly displayed in this relationship. Of course, misogyny is not pure hatred of
women. Indeed, love and misogyny are not mutually exclusive concepts: one may
love and need women but hate and detest the fact that he is dependent on them. The
concept is linked to man's desire to be self-sufficient and independent. In other
words, Hamlet may desire Ophelia but hate the fact that he needs her, and that may
account for why he treats her so badly.

The Freudian reading of the play sees Ophelia not as a character on her own right
but as a representative of the mother. Hamlet loves what any Freudian man loves:
the image of authority - the dead father - and the object of the dead father's love -
the mother. So, his apparent hatred of Ophelia can be seen as the manifestation of
the hidden outrage and perhaps even hatred towards his mother. Identifying Ophelia
with Gertrude, Hamlet wants to punish her for having betrayed his father.

The existential reading would assign a more logical and straightforward
interpretation to the Hamlet-Ophelia relationship. Hamlet is the model of the
existential man who lives in a symbolic exile, alienated from others. Like Camus'
stranger, Hamlet can passionately desire Ophelia, but now that nausea has pervaded
his world, he can never truly love her.
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Hamlet's "To be or not to be" speech is a clear manifesta-tion of the existential man's
concern with the arbitrariness involved in the human condition - that "thrownness"
in Kierkegaard's terms. Man is thrown into life with no purpose at all and there is no
distinction between existence and non-existence - 'to be' and 'not to be' in Hamlet's
words -unless the individual imposes his own subjective meaning onto life.

Hamlet's growth throughout the play can be studied in terms of the threefold stages
of life described in Kierkegaard's Fear and Trembling. According to Kierkegaard,
there are three 'stages' or 'spheres of existence' in life: the aesthetic, the ethical and
the religious. There is no inevitable passage from one to the next, but rather a
constant tension between them. The stages are contradictory with one another and
therefore there is a basic choice, an "either/or" facing man (Kierkegaard, 1992 :
134). Either he could concentrate on personal aesthetic enjoyment - including the
search for pleasure - or he could adopt a general impersonal ethical ideal which
places universal law and duties above personal preference. In this context, Hamlet's
rejection of Ophelia may be interpreted in terms of Kierkegaard's either/or. In other
words, his acceptance of Ophelia's love - with its implications of physical and
spiritual pleasure- and his devotion to the ethical ideal being mutually exclusive,
Hamlet chooses the ethical life style, which has quite a few intersection points with
Stoicism. The reader can infer that Hamlet, the student at Wittenberg, practices the
aesthetic life style, for the pursuit of learning is itself some kind of a search for
personal enjoyment and pleasure. However, it is quite clear that Hamlet, as the
Prince of Denmark, shows preference for the practice of the ethical life style and
devotes his life "to set things right".

The existential hero is an outsider and so is Hamlet. After the appearance of the
ghost, Hamlet puts an antic disposition on and alienates his authentic self from the
"mass", not permitting anyone to cross the bridge between the "I" and "they". The
only exception, of course, is Horatio, who can be regarded as Hamlet's alter-ego.
Hamlet's alienation or spiritual exile, which later combines with the physical, is
illustrated by the pretended madness which is the result of the cosmic estrangement
of the self from an nonunderstandable world. This apparently real world is ruled by
Claudius; it is rational, common-sensical, and clear. It establishes a sharp contrast to
the blurred and intangible world of the ghost, made up of apparitions. Hamlet's
dilemma has its roots in this basic choice he has to make. He suffers from the
existential 'angst' and feels the tragic tension between possibility and freedom to
choose, on the one hand, and the limiting factors of the human condition, on the
other. He knows that if he chooses to believe the ghost and trust the truth value of
the seemingly unreal world represented by the ghost, he will be disqualified in the
seemingly real world represented by Claudius. Yet, by remarkable contrast, the
ghost is the agent of reality and truth, as opposed to Claudius, who is the
embodiment of falsehood, hypocrisy and double-dealings.

Hamlet's madness is a revolt of authenticity against inauthenticity which
masquerades as sanity in the world of Claudius. Both Polonius and Claudius - the
two exponents of the 'sane' world - are champions of greed, ambition, and hypocrisy.
So are the interchangeable figures of Rosencrantz and Guildenstern. They are all
masters of manipulating circumstances. Hamlet's encounter with this false world
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and his subsequent madness can be seen in terms of the existential man's letting go
or self assertion against the absurdity of his surroundings. Although 'letting go' and
'self assertion' seem at first sight to be contradictory, they are not. They both lead to
the existentialist's stubborn demand to have license to say anything he wants. Thus,
Hamlet, the Prince, acts as Hamlet, the fool.

Hamlet devises the play-within-the-play to test the ghost and indirectly the validity
of the world he has adopted. The result of the contrivance assures him that Claudius
is guilty of murder. Now there are no obstacles on Hamlet's way; he can avenge his
father and indeed, he does seem determined to do so. Yet, he cannot. Hamlet's overt
reason for not killing Claudius is quite persuasive; yet, we may infer that Hamlet is
more willing to wait than to get it over with. According to the Italian Revenge Code,
if you kill a man, you must kill his soul and he should know you are the one doing
it. So, Hamlet once again delays killing the king - the man who sent his father to
hell. He starts waiting for an appropriate moment when he will have no time to ask
forgiveness for his sins. Of course, Hamlet, seeing himself as an Italian revenger, is
his own antithesis. He still has not worked through his dilemma; he does not know
who he really is.

It is only in the last act that we find a Hamlet who knows who he is and who is quite
at ease regarding his relation with the world. Hamlet of Act V is a changed man:
mature rather than youthful, certainly quieter, and more attuned to divinity. Perhaps
the truth is that he is at last himself, no longer afflicted by mourning and melancholy,
by murderous jealousy and rage. Certainly he is no longer haunted by his father's
ghost. It may be that the desire for revenge is fading in him. In all of the last act,
he does not speak once of his dead father directly. The urgency of the early Hamlet
is gone. He forms no plot and is content with a wise passivity, knowing that
Claudius must act. A mysterious and beautiful disinterestedness dominates this truer
Hamlet: "If it be now, 'tis not to come; if it be not to come, it will be now; if it be
not now, yet it will come. The readiness is all" (Shakespeare, 1983, Act V, Scene 2 :
215-216).

Hamlet has now passed on to Kierkegaard's third sphere of existence - the religious.
According to Kierkegaard, man at this stage must suspend abstract, impersonal
ethical rules in the interest of his free, personal religious growth, which requires a
choice without outside criteria; that is, a leap of faith. Hamlet, the existential hero,
could find no meaning in the universe except as he makes a leap of faith. Evidently,
Hamlet has gained a crucial knowledge, but knowledge of what? And faith in whom?

This brings us to the longstanding critical debate about Hamlet and Christianity.
Obviously Hamlet expresses some kind of a resignation. But the question is
whether it is of a reli-gious kind or not Or is it mere fatalism? Is it an absolute faith
in Providence? What is it?

After he returns from England, Hamlet does not do anything through his own
initiative. The peculiar calm and serenity he radiates may signify Kierkegaard's
'leap of faith' onto some outside entity which governs the world. It should be noted,
however, that Kierkegaard does not attribute any 'godliness' to this outside entity;
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instead, he prefers to leave it ambiguous and does not throw any religious or mystic
light onto it. We may see Hamlet's resignation in this context, or we may say that
throughout the whole of the last act, Hamlet is dying. Feeling so close to death, he
does not fear it any more; instead, he awaits it as a welcomed guest: " We defy
augury. There is special providence in the fall of a sparrow. If it be now, 'tis not to
come..." (Shakespeare, 1983, Act V, Scene 2 : 213-215).

To the Elizabethans, Hamlet appeared to be a Christian play. Like the
contemporary audience, they too saw in Hamlet man's feeble attempts to act
purposefully in a hostile world. The failure of such feeble attempts may similarly be
observed in Oedipus Rex. But what they perceived as the working out of God's
mysterious providential plan strikes us as bitterly tragic. To the modern eye, the play
is the negation of optimistic humanism. Even a man of Hamlet's intelligence and
sensitivity cannot assert himself in this world and gain a workable degree of self-
sufficiency, but is overwhelmed by emotional turmoil and the follies and crimes of
his fellow men. When Ophelia laments his instability - "that noble and most
sovereign reason/Like sweet bells jangled, out of time and harsh" (Shakespeare,
1983, Act III, Scene 1 : 157-158) - she draws attention to the collapse of a whole
world view.

From a Christian perspective, Hamlet may be seen as the collapse of both the Stoic
ideal and the existential ideal. For Seneca, the man who achieves Stoic self-mastery
is godlike:

The wise man is next-door neighbour to the gods
and like a god in all save his mortality. As he
struggles and presses on towards those things that
are laufty, well-ordered, undaunted, that flow on
with even and harmonious current, that are
untroubled and kindly adapted to the public good,
beneficial both to himself and the others, the wise
man will covet nothing low, will never repine.
(Seneca, 1958 : VIII, 2)

Hamlet is disillusioned at the failure of this ideal in others and in himself. He could
not achieve the Stoic self-mastery and act purposefully with that. Only at the end
does he display the Stoic tranquillity in the face of death. And that is the very
passivity and disinterestedness that we have discussed. Hamlet values Horatio
because he is unlike himself:

A man that Fortune's buffets and rewards

Has taken with equal thanks;... not a pipe for

Fortune's finger,

To sound what stop she please ...

not passion’s slave. (Shakespeare, 1983, Act III, Scene 2 : 65-70)
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By subduing his emotions, Horatio frees himself from the effects of fortune and
becomes the Stoic's wise and happy man.

In the Christian context, we should not be surprised at the collapse of the Stoic ideal
in Hamlet because according to Protestant thinkers, it is absurd for the fallen man to
strive blindly to achieve rationality and equanimity, let alone be godlike.

Hamlet fails as an existential hero. The tragic tension between freedom and the
limiting factors of human condition is finally lost in Hamlet with the clear
acceptance of the very limited human condition. Hamlet could not manage to
impose meaning onto life and so the only way out for him is death. He no longer
expects to achieve mastery of himself and his circumstances. In the graveyard he
meditates upon a jester's skull, an emblem of the limits which confound mortal
aspirations.

In full recognition of his weakness or nothingness in the face of the greater powers,
Hamlet does not need to do anything on his own for it will be a futile attempt. He
was able to seal the altered instructions and send Rosencrantz and Guildenstern to
death, but it was not an exercise of his own free will: it was 'heaven-ordained'. At
this point, Hamlet seems to have been purified of any hubris he might have had; his
humbleness can be analyzed either in reference to the Christian doctrine or the
ancient Sophoclean doctrine regarding the impossibility of man to be self-sufficient
and independent. To me, it seems more apt to apply the latter instead of the former.
Saying, "there is a divinity that shapes our ends, /Rough-hew them how we will"
(Shakespeare, 1983, Act V, Scene 2 : 10-11), Hamlet acknowledges divine
determination of events, but without enthusiasm, because he, as an existential hero,
has failed.

At the end of the play, as Fortinbras succeeds the throne, the order seems to be
restored, but the order is a rather superficial one. An existential interpretation would
consider it to be ironic or absurd. The admirable characteristics of the existential hero
are not replaced by the new leader. Fortinbras could be a good warrior-king, a capable
statesman like Claudius, a revenger ... but can never achieve the existential ideal.

Hamlet is no typical Aristotelian hero, whose downfall is brought about through
some flaw in his character. The tragic hero, when confronted by certain
circumstances, predictably acts in a way that will bring him to his ruin. For example,
Coriolanus' hubris causes his downfall and being fit for his role as victim, his ruin
is found plausible and acceptable by the audience; Hamlet's fall, however, is not a
consequence of a flaw in him. We love Hamlet for what he is. We admire his
reflectiveness, his sensibility, and all the other qualities that cause the
procrastination. Hamlet is what we would like to be  or indeed are in our ideal
selves. If Hamlet were not Hamlet, he would have avenged his father right away.
But, what would happen then? We would have no tragedy. That is to say, what
causes the tragedy in Hamlet is the hero's possession of certain qualities for which
we admire him. Thus, Hamlet's downfall becomes our downfall.
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The tragedy ends with the failure of a whole world view, and with the collapse of
our idealistic trust in human freedom and humanity. For the modern reader, there is
no deep-felt catharsis at the end. Feelings of bitterness and even revolt pervade us,
instead. And the new order is far from our expec-tations. It is true that Fortinbras
will be a much more capable king than Hamlet and from a very narrow perspective,
it can even be claimed that Hamlet's sacrifice is necessary for the welfare of
Denmark. Yet, that is not primary issue. We are much more concerned with the fall
of humanity in Hamlet and we are completely disillusioned.
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