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ABSTRACT

Purpose- Through processing big data, companies have started to prefer artificial intelligence methods that can reach results faster than
classical statistical methods. For this reason, financial performance forecasting studies with artificial intelligence methods have been
increasing in recent years. The purpose of this study is to contribute to the gap in the field of financial performance forecasting with the
Facebook Prophet model which has not been applied before although there are other time series models in the literature.

Methodology- The study employs Facebook Prophet artificial learning model by choosing the net profit/loss as target variable for financial
performance forecasting on Python program with the data of 173 companies in the BIST Manufacturing Sector between 2009 and 2020,
obtained from the Public Disclosure Platform.

Findings- After training the 46 periods of the data set, performance matrices of MSE, RMSE and MAPE were measured for the last 2 periods
as MSE values between 0.0185 and 25.0147, RMSE values between 0.1361 and 5.0015 and MAPE values between 0.1002 and 4.6634. In
addition to values close to zero, there are also values that move away from zero. The analysis reveals that besides successful predictions,
there are also unsuccessful predictions.

Conclusion- It may be concluded that the Facebook Prophet method will save companies time without requiring much effort. To further
improve accuracy and performance, creating a mixed artificial intelligence model by leveraging the strengths of multiple models is
recommended for further studies.

Keywords: financial performance forecasting, artificial intelligence, time series, Facebook Prophet, BIST manufacturing sector
JEL Codes: C22, C45, C53

FINANSAL PERFORMANS TAHMINiNDE PROPHET MODELI: iMALAT SEKTORU UYGULAMASI

OzZET

Amag- Buyuk veriyi isleme noktasinda sirketler klasik istatistik yontemlerinden daha hizli sonuca ulasabilecekleri yapay zeka yontemlerini
tercih etmeye baslamislardir. Bu nedenle son yillarda yapay zeka yontemleriyle finansal performans tahmini ¢alismalari da giderek
artmaktadir. Farkli zaman serisi modelleri ile finansal performans tahmini galismalari olmasina ragmen Facebook Prophet modeli ile yapilan
calismaya literatiirde rastlanmadigindan alandaki bosluga katki saglanmasi amaglanmaktadir.

Yontem- BIST imalat Sektériinde yer alan 173 sirketin Kamuyu Aydinlatma Platformu veri tabanindan elde edilen 2009-2020 yillari arasindaki
verileri, net dénem kar/zarari hedef degisken olarak secilerek yapay 6grenme modeli Prophet ile Python programi tizerinde ¢alisarak finansal
performans tahmini yapilmistir.

Bulgular- Veri setindeki 46 dénem egitildikten sonra son 2 déneminin tahminine ait MSE degerleri 0,0185 ile 25,0147 arasinda, RMSE
degerleri 0,1361 ile 5,0015 ve MAPE degerleri ise 0,1002 ile 4,6634 araliginda 6lgtlmustir. Sifira yakin degerler yaninda sifirdan uzaklasan
degerler de bulunmaktadir. Bu da basarili tahminlerin yaninda basarisiz tahminlerin de oldugunu gostermektedir.

Sonug- Prophet yonteminin ¢ok fazla gaba harcamayi gerektirmeden sirketlere zaman kazandiracagi séylenebilir. Dogrulugu ve performansi
daha da gelistirmek igin birden fazla modelin gtiglii ydnlerinden yararlanarak karma bir yapay zeka modeli olusturmak sonraki galismalar igin
onerilmektedir.

Anahtar Kelimeler: finansal performans tahmini, yapay zeka, zaman serisi, Facebook Prophet, BIST imalat Sektorii.
JEL Kodlari: C22, C45, C53
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1.GiRiS

Finansal performans tahmininde son yillarda yaygin olarak gesitli makine 6grenmesi araglari kullaniimaktadir. Ozellikle yapay
sinir aglari arastirmalarda en ¢ok ¢alisilan yontem olarak ortaya ¢ikmaktadir. 2017 yilinda yeni bir zaman serisi tahmin araci
olan Prophet, Facebook tarafindan agik kaynakli olarak kullanima agilmistir. Diger yontemler kadar yaygin olmasa da
literatirde zaman serisi tahminlerinde Prophet’in de kullanilmaya baslandigi gériilmektedir. Bu galismada diger modelleme
araclarina gére yeni bir modelleme araci olan Facebook Prophet ile Borsa istanbul imalat Sektériinde islem géren sirketlerin
Net Donem Kar/Zarar tahminini elde etmek igin olusturulan modelin tahmin performansinin degerlendirilmesi
amaglanmaktadir.

Bu calismada kullanilan veriler Borsa istanbul’da imalat sektériinde islem gdéren 173 sirketin 2009-2020 verileri Kamuyu
Aydinlatma Platformundan elde edilmistir. Net Donem Kar/Zarari isletmelerin temel performans gdstergelerinden biri olarak
kabul edildiginden hem isletmenin performansi hakkinda bilgi sahibi olmak isteyen taraflar hem de isletme yoneticileri igin
onemli bir kalem oldugundan bu arastirmada bagiml degisken olarak alinmistir.

Oncelikle literatiirde yapilan ulusal ve uluslararasi galismalara deginilmistir. Devaminda kullanilan veriler, model ve yéntem
ele alinarak bulgular sunulmustur. Sonug bélimiinde modelin performans degerlendirmesi ve 6nerilere yer verilmistir.

2.LITERATUR

Finansal performansin ekonomik blyime tzerine etkili oldugunu pek ¢ok amprik ¢alisma ortaya koymaktadir (Schumpeter,
1983; Cecchetti ve Kharroubi, 2012; Law ve Singh, 2014; Gergin ve Kiymetli Sen, 2019). Finansal performans belirlemede net
karin degisken olarak kullanildigi ¢alismalar bulunmaktadir. Aydemir ve digerleri (2012) 1990-2009 vyillari arasinda imalat
sektorlindeki 73 sirketin verilerini kullanarak borsa fiyatini belirlemede etkin olan finansal rasyolari belirlemeye galistiklari
¢alisma sonucunda rasyolarin borsa fiyati belirlemede dislk etkisi oldugu ancak net kar marjinin ise olumlu ve istatistiksel
olarak anlamh etkiledigini bulmuslardir. Bayrakdaroglu ve digerleri (2017), hisse fiyatlari ile karlihk oranlari arasindaki iliskiyi
gostermeyi amagladiklari ¢alismalarinda yatirim karari verirken net kar marjini ele almanin yatirnrmcilarin kazancina katki
sagladigl sonucuna ulagmislardir.

Tirkiye’de muhasebe alaninda yapilan lisans Ustu tezlerin incelendigi Kog ve YUncl’niin (2020) ¢alismasinda tek sektor
segilerek yapilan arastirmalarda en ¢ok imalat sektoriinin segildigi gorilmustir. Bu nedenle daha ¢ok arastirmaciya katki
saglamasi amaclyla, bu calismada da BIST imalat sektdriindeki sirketlerin 2009-2020 verileri kullanilmistir.

Facebook Prophet (zerine literatiirde yer alan ulusal ve uluslararasi galismalarin 2019-2021 vyillari arasinda oldugu
gorilmektedir. Weytjens ve digerleri (2019) MLP, LSTM, ARIMA ve Prophet yontemlerini kullanarak nakit akis tahmini
yapmislardir. Calismalarinda e-ticaret ve havayollari sirketleri, perakendeciler, birkag bolge ve Ulkede satisi olan toplu tasima
firmalari gibi ¢ok sayida musterisi ve islemi olan sirketler igin bu yontemleri kullanarak alacak hesaplarinin nakit akislarini
tahmin etmislerdir. Yaptiklari degerlendirme, bu yontemlerin kapsamliligi, esnekligi ve dogrulugu artirdigini géstermektedir.
Aquilera ve digerleri (2019) uyarlanabilir su yonetimi icin esnek yeralti suyu seviyesi tahmininde Facebook'un Prophet tahmin
yaklagimini kullandiklari galismada; Prophet’in yeralti su seviyesini tahmin etmede ¢ogu yontemden daha iyi performans
gostererek hidrologlar ve su yoneticileri igin hizli ve esnek bir tahmin araci oldugu yorumunda bulunmugslardir. Duarte ve
Faerman (2019) saglik acil durum bolimi gostergelerinin zaman serisi tahminlerinin ARIMA ve Prophet ile karsilastirdiklar
galismalarinda her modelin farkli zaman serisi Ozellikleri igin daha iyi tahminler saglamak Uzere tasarlandigi gorisini
belirtmislerdir. Facebook giinlik olay sayisi, Prophet modeli ayristirmasinin temeli olan trend, mevsimsellik ve tatillerde
benzer zaman serisi 6zelliklerine sahip bir gosterge oldugundan bu modeli saglik verilerine uygulamanin onlari bu ¢alismada
motive ettigini vurgulamiglardir. Samal ve digerleri (2019) SARIMA ve Prophet Modeli kullanarak zaman serilerine dayali hava
kirliligi tahmini yaptiklari calismalarinda performans dlgutlerini kullanarak Prophet genel modeli ile Prophet giinliik modelinin
performansini karsilastirdiklarinda Prophet glinlik modelinin Prophet genel modelinden daha dogru tahmin sonuglari
sagladigi sonucuna varmiglardir. Covid-19 ile ilgili yapilan tahmin galismalarinda da Prophet kullanilarak model olusturulmaya
calisildigi gorilmektedir. Chan (2020) Myanmar Menkul Kiymetler Borsasi kapanis fiyatlarinin tahmini igcin ARIMA ve Prophet
yéntemlerini karsilagtirdigi calismasinda analiz sonuglarina gore, Prophet’in ARIMA'yi lic donem igin geride biraktigi ve her iki
modelin de kisa vadeli tahmin (gtinliik ve haftalik tahmin) i¢cin uygun oldugu sonucuna varmistir. Bu galismanin amaci
Myanmar hisse senedi tahminini desteklemek ve zaman serisi modellemesi, ekonomik analiz ve yatirimlar alanindaki
arastirmacilara yardimci olmaktir. Phutela ve digerleri (2020) lojistik biylime modeli ile Hindistan’daki Covid-19'un
duraganhgini tahmin ettikleri galismalarinda Prophet yontemini kullanmiglardir. Sosyal mesafe, karantina, temasli izleme gibi
alinan gesitli 6nleyici tedbirlerin Covid-19'un yayilmasinda etkili olup olmadigini 6lgmuslerdir. Prophet tahmin egrisine gore
10 Temmuz'dan sonra teyit edilen vakalarin biiyiimesinin duragan bir noktaya ulasacagini géstermislerdir. Bir baska ARIMA
temelli FB-Prophet ile Coivd-19’un kiresel 6lgekte tahmin galismasinda, 02/03/2020-20/06/2020 dénemini kapsayan tahmin
setlerinin, ilgili belirsizlikte bir artigla birlikte kiresel olarak vaka egiliminde 6nemli bir artis gosterdigini bulmustur (Gaur,
2020). Sevli ve Gllsoy (2020) Covid-19 salginina yénelik zaman serisi verileri ile Prophet model kullanarak makine 6grenmesi
temelli vaka tahmini yaptiklari ¢alismalarinda gercek vakalarla karsilastirarak biliyiik oranda tutarli sonug verdikleri ortaya
konmustur. Uyarlanabilir kalman filtreleme ile FB-Prophet kullanarak maksimum gili¢ talebi tahmininde bulunduklari
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¢alismalarinda Guo ve digerleri (2020) deney sonuglarinin gelistirilmis maksimum gli¢ talebi tahmin algoritmasinin ilgili
faktorleri kapsamli bir sekilde dikkate alabilecegini ve zaman serisi tahmininde iyi bir performansa sahip oldugunu gosterdigini
belirtmislerdir. Madhuri ve digerleri (2020) ARIMA (izerinde Prophet kullanarak zaman serisi tahmini igin hisse senedi piyasasi
tahmininde bulunmuglardir. Galismalarinda misterilerin bir hisse senedinin belirli hisselerini satin alma veya satma
konusunda karar vermelerinde Prophet’in zaman serisi verilerini analiz etmek igin kullanilabilecek iyi bir ara¢ olabilecegi
yorumunda bulunmuslardir. Giileryiiz ve Ozden (2020) LSTM ve Facebook Prophet kullanarak Brent ham petrol trendinin
tahmini Gizerine yaptiklari ¢alismada elde ettikleri sonuglara gére, LSTM modelinin petrol fiyatlarinin trendini tahmin etmede
daha Ustiin sonuglara sahip oldugu gérinmektedir. Zuni¢ ve digerlerinin (2020) gercek diinya verilerine dayali basarili satis
tahminleri igin Facebook'un Prophet algoritmasini uyguladiklari galisma, perakende sektoriinde gelecekteki satislari dogru bir
sekilde tahmin edebilen ve Uriin portfoylini beklenen tahmin givenilirligi diizeyine gore siniflandirabilen bir cergeve
sunmaktadir. Perakende sektoriinde faaliyet gosteren herhangi bir sirket igin ¢ok faydali olacak 6nerilen gergeve, Facebook'un
Prophet algoritmasina ve geriye doniik test stratejisine dayanmaktadir. Jha ve Pande (2021) FB-Prophet kullanarak
stpermarket satiglari igin zaman serisi tahmin modeli olugturduklari galismada, FB Prophet'in diisiik hata, daha iyi tahmin ve
daha iyi uyum agisindan daha iyi bir tahmin modeli oldugu sonucuna varmiglardir. Akdag ve Bozma (2021) stok akis modeli ve
Facebook Prophet algoritmasi ile Bitcoin fiyat tahmini yapmislardir. Stok Akis Orani’nin modele dahil edilmesi ile Facebook
Prophet algoritmasi kullanildiginda modelin performansinin arttigi sonucuna ulasiimislardir. Prophet yonteminin, ARIMA
yéntemine gore daha etkin sonuglar verdigi sonucuna ulagmiglardir.

3.VERi VE METODOLOJi
3.1.Facebook Prophet Modeli

Prophet modeli, gelistiricileri Facebook veri bilimi ekibinden Taylor ve Letham (2017) tarafindan duyurulan, zaman serilerinin
tahmininde kullanilan, Python ve R destekli ve agik kaynak kodlu bir tahmin uygulamasidir. Bu ¢alismada Python 3.9.0 ile
galisiimistir. Facebook Prophet dogrusal olmayan verilerde yillik, aylik, giinlik tahminler yaparken belirtilen tatil glinlerini de
tahmin hesabina katabilen bir algoritmadir. Prophet’in isleyisindeki sezgisel yaklagim verinin detaylarina bogulmadan etkili
tahminler olusturabilmeyi saglar (Taylor ve Letham, 2018). Hem genellestirilmis dogrusal modellerden (linear model) hem de
eklemeli modellerden (additive model) 6zellikler tasiyan bir model ve kitapliktir (Mata, 2020).

Zaman serisini tanimlayan genel formil su sekildedir:
y(t)=g(t)+s(t)+h(t)+e(t)

g (t), zaman serisi degerlerindeki periyodik olmayan degiskenleri modelleme fonksiyonudur. s (t) yillik, aylik ve haftalk
periyodik degisimleri temsil eder. h (t), tatillerin genellikle dlizensiz olarak bir ya da daha ¢ok glin igin ortaya ¢ikardigi etkilerini
temsil eder. Genellikle normal dagilim olarak modellenen hata terimi € (t), modelde bulunmayan her tirli kendine has
degisiklikleri ifade eder (Taylor ve Letham, 2018).

Prophet ile diger istatistiksel yontemler arasindaki temel fark, donglideki analist yaklagimidir. Bu yaklagim, analistin verilerle
ilgili alan bilgilerini, iceriden galisan istatistiksel yontemler hakkinda herhangi bir bilgisi olmadan tahmin algoritmasi
uygulamasina olanak tanir. Bu nedenle bu yaklasim, hem istatistiksel tahmin hem de insan uzmanlarin kararlarina dayanan
tahmin yéntemi olan yargisal tahminden yararlanmaya ¢alisir (Mata, 2020).

3.2.Veri Seti Secimi ve Verilerin islenmesi

Borsa istanbul’da islem géren 173 imalat sektérii sirketinin 2009-2020 yillarina ait toplam 48 adet iicer aylik dénem verileri
Kamuyu Aydinlatma Platformundan (KAP) alinarak arastirmaya dahil edilmistir. Farkli modelleme calismalarinda da
kullaniimak tizere belirlenen 8 bagimsiz, 1 bagimli degisken Tablo-1’de gorilmektedir.

Tablo 1: Degiskenler

Bagimsiz Degiskenler Bagimli Degisken
Hasilat

Net Kar Marji
Aktif Karhlik Orani
Ozkaynak Karlilik Orani Net Dénem Kar/Zarar
Cari Oran

Asit Test Orani

Brut Kar/Zarar

Vergi Oncesi Kar/Zarar
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Prophet tek degiskenli (univariate) bir yontem oldugundan sadece tarih ve hedef degiskenden olusan bir data elde etmek igin
6n isleme yapilarak bagimli degisken olan Net Dénem Kar/Zarar kalemi alinmistir. On isleme asamasinda hedef degiskenin
tim yillardaki toplam degerinin 0 oldugu sirketler veri setinden gikarilmistir. Net Donem Kari/Zarari degerlerinde 0 olanlarin
sayisi toplam sayinin %40'indan fazlaysa o index igin islem yapilmamis ve pas gegilmistir. Boylece toplam tahmin yapilan sirket
sayisi 156 olmustur. Toplam 48 dénemlik veri setinin ilk 46 donemi egitim (train) seti olarak tanimlanmistir. Son 2 dénemi de
tahmin ve performans matrisleri hesaplamak igin ayrilmistir.

3.3.Performans Matrisleri
Bu ¢alismada modelin performans dlgimu igin MSE, RMSE ve MAPE matrisleri kullaniimistir.

MSE Ortalama Kare Hata (Mean Squared Error): Ortalama kare hatasi veya MSE, veri setindeki gercek degerler ile tahmin
degerlerinin farklarinin karelerinin toplami alinarak sonucun 6rnek sayisina boliinmesi ile elde edilir. Karesi alinmis tahmin
hatasi degerlerinin ortalamasi olarak hesaplanir. Veri setinde aykiri degerler varsa ortalama kare hata degeri ylksek olarak
hesaplanabilir (Uguz, 2019). Ortalama kare hata degeri sifira yakin olduk¢a tahmin modelinin daha iyi performans sergiledigi
soylenebilir.

MSE(y,hg () = = Z73 (3 — he (x1))?

RMSE K6k Ortalama Kare Hata (Root Mean Square Error): Tahmin hatalarinin standart sapmasi olan RMSE bu hatalarin ne
kadar yayildigini gosterir. Verilere en iyi uyan cizgi etrafinda o verilerin ne kadar yogun oldugunu gésteren RMSE degeri 0’dan
"3 kadar degisebilir. Negatif yonelimli puanlar ya da diger bir ifadeyle daha diisiik degerlere sahip tahmin modelleri daha iyi
performans gosterir. RMSE degerinin sifir olmasi modelin hi¢ hata yapmadigi anlamina gelir (veribilimcisi.com, 2017).

RMSE = VMSE

MAPE Ortalama Mutlak Yiizde Hata (Mean Absolute Percentage Error): Yizdelik hatalari, birimsiz olma avantajina sahiptir
ve bu nedenle, veri kiimeleri arasindaki tahmin performanslarini karsilastirmak icin siklikla kullanilir (Hyndman ve
Athanasopolos, 2018). Geometrik ortalama agisindan yorumlanan tahminler igin kullanilabilen MAPE’nin ¢ok diisiik tahmin
degerleri icin ylzde hatasi %100’U gegcemez ama ¢ok yliksek tahmin degerleri oldugunda ylizde hatasinin Ust siniri yoktur
(veribilimcisi.com, 2017).

n
100 5 |ejl
MAPE = — Z =
n A
j
4.BULGULAR

Prophet ydntemi ile BIST imalat Sektdriindeki 156 sirkete ait 2009-2020 tarihleri arasindaki 48 adet ticer aylik dénem verileri,
46 donem egitildikten sonra son 2 déneminin tahminine ait MSE, RMSE ve MAPE degeri 6lgllmustir. MSE degerleri 0,0185
ile 25,0147 arasinda, RMSE degerleri 0,1361 ile 5,0015 ve MAPE degerleri ise 0,1002 ile 4,6634 araliginda ol¢tlmustir. Sifira
yakin degerler yaninda sifirdan uzaklagan degerler de bulunmaktadir. Bu da basarili tahminlerin yaninda basarisiz tahminlerin
de oldugunu gostermektedir. 156 sirket icinde modelin en iyi tahmin ettigi 20 sirkete ait degerler Tablo-2’de gosterilmektedir.

Tablo 2: MSE, RMSE ve MAPE Degerleri

Sirket Adi | MSE Sirket Adi | RMSE | Sirket Adi | MAPE
1 [DEVA 0,0185 | DEVA 0,1361 | DEVA 0,1002
2 | MNDRS 0,0284 | MNDRS 0,1686 | MRSHL 0,1578
3 | MRSHL 0,0352 | MRSHL 0,1877 | MNDRS 0,1597
4 | TTRAK 0,0372 | TTRAK 0,1929 | TTRAK 0,1903
5 | CCOLA 0,0736 | CCOLA 0,2712 | CCOLA 0,2320
6 |EGGUB 0,099 | EGGUB 0,3146 | DESA 0,2488
7 | BFREN 0,1019 | BFREN 0,3193 | EGGUB 0,3145
8 | DESA 0,1022 | DESA 0,3197 | BFREN 0,3192
9 | BTCIM 0,1738 | BTCIM 0,4169 | BTCIM 0,4106
10 | ARSAN 0,1933 | ARSAN 0,4397 | SARKY 0,4185
11 | HEKTS 0,2049 | HEKTS 0,4527 | HEKTS 0,4255
12 | SARKY 0,2085 | SARKY 0,4566 | ARSAN 0,4280
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13 | IHEVA 0,2473 | IHEVA 0,4973 | NUHCM 0,4845
14 | ALCAR 0,2522 | ALCAR 0,5022 | IHEVA 0,4853
15 | KENT 0,2959 | KENT 0,5439 | ALCAR 0,4942
16 | DURDO 0,3039 | DURDO 0,5513 | ASLAN 0,5068
17 | NUHCM 0,3175 | NUHCM 0,5635 | FMIZP 0,5190
18 | FMIZP 0,3303 | FMIZP 0,5747 | DURDO 0,5190
19 | VESTL 0,3477 | VESTL 0,5896 | VESTL 0,5409
20 | TRKCM 0,3534 | TRKCM 0,5945 | KENT 0,5431

Grafik 1: Deva Holding A.S (DEVA) Sirketi Prophet Tahmin Model Grafigi

1e8

2009 2011 2013 2015 2017 2019 2021 2023 2025
ds

Grafik 2: Bagfas Bandirma Giibre Fabrikalari A.S. (BAGFS) Sirketi Prophet Tahmin Model Grafigi

1e8

.

2009 2011 2013 2015 2017 2019 2021 2023 2025
ds

Grafiklerde goriilen siyah noktalar gergek degerleri, mavi gizgiler modelin tahmin ettiklerini, agik maviyle tarali alanlar da
tahmin araliklarini géstermektedir. Prophet modelinin en iyi (sifira yakin) tahmin degerine sahip Deva Holding A.S (DEVA)'nin
grafiginde 2019’a kadar dogru bir tahmin yaptigi gorilmektedir. Ancak 2020 itibari ile gercek degerlerin tahmin araliginin
disinda gergeklestigi gérilmektedir. Bu durumun tiim diinyayi etkileyen Covid-19 pandemisinden kaynaklandigi sylenebilir.
Prophet modelinin en dusik (sifirdan uzak) tahmin degerine sahip Bagfas Bandirma Gulbre Fabrikalari A.S. (BAGFS) nin
grafigine bakildiginda ise gercek degerlerin gok fazla inisli ¢ikish oldugu gériilmektedir. Bu durum tahmin basarisini olumsuz
etkilemektedir. Deva Holding A.S (DEVA) sirketinde 2025 yilina kadar grafikte dengeli artan bir ivme gozlenirken Bagfas
Bandirma Guibre Fabrikalari A.S. (BAGFS) sirketi tahminlerinde disen bir ivme goriilmektedir.

5.SONUG VE DEGERLENDIRME

Finansal performans tahmini, sirket yonetiminin karar verme sireglerinde oncii bir rol oynadigindan belirli bir gliven
dlzeyinde tahmin yapmak 6nemlidir. Zaman serisi analizi, herhangi bir isletme igin kritik olan bir dizi metrik veri noktasinin
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zamana dayali modellerinin anlasilmasina yardimci olur. Bu ¢alismada sunulan Facebook Prophet yontemiyle zaman serisi
modellemesi, tek degiskenli gergek zaman serisi seviyelerinin biiyiime oranlarini analiz ederek tahminin elde edilmesini
saglamaktadir. Bu yonuiyle diger zaman serisi tahmin yontemlerinden daha hizli ve lretken oldugu sdylenebilir. Literatlirde
Facebook Prophet ile zaman serisi tahmini ¢alismalar klasik istatistiki zaman serisi modellemelerine ve diger yapay zeka
ybntemlerine nispeten daha az bulunmaktadir. Finansal performans tahmininde ise Facebook Prophet yontemiyle bir
¢alismaya rastlanmamis olmasi nedeniyle bu galisma ile alandaki bosluga katki saglamak amaglanmistir. MSE, RMSE ve MAPE
performans matrisleri, basitlikleri, son derece sezgisel yorumlamalari ve verilerde u¢ noktalar olmadiginda iyi ¢ahstiklari
gercegi nedeniyle bu calismada kullanim igin secilmistir. imalat sektériinde faaliyet gdsteren tiim sirketler tek tek
incelenmistir ancak makale kapsaminda modelin en yiiksek ve en dislk performans gosterdigi sirketler lizerinde 6rnekler
yansitilmistir. Ozellikle gergek degerler ile tahminler arasinda yiiksek uyum gdsteren sirketlerin gelecek seneler igin
tahminlerde de gergek degerlerle yiiksek uyumlu olacagi 6ngoriilmektedir.

Sirketlerin tahmine dayali analiz saglayan ¢ok saglam bir veri bilimi ekibine sahip olmamasi durumunda Facebook Prophet
yéntemiyle model olusturmak ¢ok yararl olacaktir. Sinir Aglari gibi algoritmalar, daha dogru tahminler tretebilse de ¢cok daha
fazla veri isleme ve hesaplama gticl gerektirir. Prophet yonteminin ¢ok fazla caba harcamayi gerektirmeden sirketlere zaman
kazandiracagi soylenebilir. Dogrulugu ve performansi daha da gelistirmek icin birden fazla modelin gii¢li yonlerinden
yararlanarak karma bir model olusturmak sonraki ¢alismalar icin onerilmektedir. Ayrica sadece imalat sektoriinde faaliyet
gosteren sirketler tzerinde yapilan bu galisma diger sektorlerde faaliyet gosteren sirketler igin de gergeklestirilebilir.
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ABSTRACT

Purpose- Economists have given special attention to understanding the transmission mechanisms through which monetary policy affects the
real economy. Indeed, understanding these mechanisms has resulted in the publication of numerous theoretical and empirical papers. This
paper examines the effectiveness of the lending channel of monetary policy in Jordan.

Methodology- To investigate the monetary policy transmission mechanism in Jordan through its lending channel, this paper uses the time
period 1992-2019 and time series techniques including stationarity test, lag length selection criteria, co-integration, Vector Error Correction
Model (VECM), and some stability tests.

Findings- The results show that monetary policy is not effective in its lending channel. Changes in interest rates do not cause a reciprocal and
opposite changes in total bank credit to the private sector. However, the results also reveal that that there is a stable (negative) long run
relationship between bank credit to individuals and to the construction sector and monetary policy. These findings, however, are somewhat
encouraging given the fact that credit to individuals and to the construction sector account for about 55 percent of total credit to the private
sector.

Conclusion- To increase the effectiveness of the transmission mechanism of monetary policy in Jordan, relevant stakeholders would be well-
advised to consider the establishment of a government (and corporate) securities market. Indeed, the absence if such a market weakens the
transmission of changes in the short term policy rate to other points on the yield curve.

Keywords: Jordan, bank credit, monetary policy transmission mechanism, lending channel.
JEL Codes: E50, E51, E52

1. INTRODUCTION

The subject matter of the transmission of monetary policy remains one major source of research in economics. However,
while economists, on average, agree that in the short run, monetary policy can have an impact on the real economy, its
transmission mechanism still remains a “black box” (Bernanke and Gertler, 1995).

The transmission mechanism of monetary works through various channels. For example, a contractionary monetary policy
decreases the money supply, and as a result, increases the nominal and real interest rates. The negative impact of the rise in
interest rates on consumption and investment puts downward pressure on output and prices.

Within the context of the monetary policy transmission mechanism, it is useful to note that in Jordan, the local currency
(Dinar) is pegged to the U.S. dollar. Naturally, and to maintain this policy, the Central Bank of Jordan (CBJ) maintains a policy
of interest rate differential with the United States, and continues to act, if and when needed, to ensure that reserve targets
are always maintained.

The emergence of COVID-19 (in late January 2020) has forced many central banks across the globe to adopt expansionary
monetary policies. For example, since March 2020, the CBJ has cut its key policy rates two times (225 points in total). In
addition, the CBJ reduced the minimum reserve ratio on bank deposits from 7 percent to 5 percent. This reduction, according
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to the CBJ, is expected to provide the economy with around JD 550 million or US$780 million additional liquidity. In addition,
the CBJ allowed banks to postpone loan repayments by clients in the impacted sectors.

While the economic implications of CIVID-19 on the Jordanian economy still evolve, already the signs are clear. For example,
the overall unemployment rate has suddenly increased from 19.0 percent (4t quarter of 2019) to 24.7 percent (4t quarter
of 2020). This implication (and others), makes one can argue that the role of fiscal and monetary policies could not have been
more important.

Within the context of monetary policy in Jordan, and the implications of COVID-19, understanding the monetary policy
transmission mechanism has become even more important than ever in the design and implementation of monetary policy.
Indeed, what is needed in these days is more effective transmission to the real economy.

Relative to the above-mentioned observations and arguments, this paper examines the monetary policy transmission
mechanism in Jordan through its lending channel. The paper looks at the nexus between total credit to the private sector and
the CB’s re-discount rate and real Gross Domestic Product (GDP). In addition, the paper examines the nexus between each of
the largest borrowers (construction sector and the retail-end of credit / individuals) and the CBJ’s re-discount rate and real
GDP.

The organization of the rest of this paper is presented as follows. In section2, a brief review of the relevant literature is
presented. In sections 3 and 4, we present the data and methodology and empirically estimated results respectively. Finally,
in section 5, we summarize the main findings of the paper and outline some recommendations whose objective is to enhance
the transmission of monetary policy in Jordan.

2. THE MONETARY POLICY TRANSMISSION MECHANISM: LITERATURE REVIEW

The monetary policy transmission mechanism is the process through which monetary policy affects the real economy. The
transmission mechanism of monetary works through various channels (Mishkin, 1995). These are the interest rate channel,
lending channel, asset price channel, exchange rate channel, and the expectations channel.

The interest rate channel: This channel postulates that a contractionary monetary policy decreases the money supply, and as
a result, increases nominal and real interest rates. The negative impact of the rise in rates on consumption and investment
decreases output and prices.

The lending channel: This channel postulates that a contractionary monetary policy reduces the reserves of banks, and in
turn, their supply of loans. As one might expect, the fall in the supply of loans puts downward pressure on both consumption
and investment.

The asset price channel. This channel postulates that an expansionary monetary policy appreciates the prices of assets and
in turn, through wealth and liquidity effects, increases investment (Tobin’s g theory) and consumption.

The exchange rate channel: This channel postulates that a contractionary monetary policy increases interest rates, and in
turn, appreciates the local currency. Again, as one might expect, the appreciation of the local currency affects the
performance of the local economy in terms of its competitiveness in international trade. In other words, exports might
decrease and imports might increase.

The expectations channel: This channel postulates that a contractionary monetary policy signals that the inflation rate in the
future will be lower. The expectation of lower inflation, in turn, affects the savings and investments decisions of households
and firms respectively.

As mentioned in the introduction, the transmission channels of monetary policy have resulted in the publication of numerous
empirical papers. Within this context, it is useful to note that the empirical literature is not conclusive. The effectiveness of
any channel varies between economies, and depends on specific features such as the structure of the financial system
(Cecchetti, 1999).

On average, the empirical papers that examine the transmission mechanism of monetary policy estimate a vector
autoregressive (VAR) model focusing on a reduced-form relationships between a monetary policy measure and a set of
variables that include, for example, real output, inflation, credit growth, stock market index, and others.

Some of the early papers using this methodology to examine the various monetary policy transmission mechanisms in
advanced economies include Brayton and Mauskopf (1985), Bernanke and Blinder (1992), Sims (1992), Bernanke and Gertler
(1995), Cushman and Zha (1995), Kashyap and Stein (1995), Leeper et al (1996), Christiano et al (1998), Monticelli and Tristani
(1999), and Peersman and Smets (2001). For example, Peersman and Smets (2001), for example, perform the VAR approach
to (1980-1998) to examine the macro-economic impacts of the change in monetary policy in the euro area, on the real
effective exchange rate, output, and inflation. Based on the results, it is stated that a temporary rise in nominal and real
short-term rates are followed by appreciation of the exchange rate, and a temporary decrease in real GDP.
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Following the classical papers that examine the monetary policy transmission mechanisms in advanced economies, there has
been, recently, a growing number of researchers that do the same effort on emerging and developing economies. Again,
some of the more recent papers include Barajas et al. (2018), Rasheed (2018), Abbas et al. (2019), Mukhtar and Younas
(2019), Nguyen et al (2019), Brandao-Marques (2020), Can et al. (2020), and Mishi and Tsegaye (2020).

As far as Arab economies are concerned, for example, Rasheed (2018) examines the transmission mechanism of monetary
policy in Morocco. Using a structural vector auto-regression model (SVAR), the results indicate that monetary policy gets
transmitted through both the credit and interest rate channels. Through the exchange rate and asset prices, however, there
is no transmission. Within the same spirit, Poddar et al. (2006) examine monetary policy transmission in the Jordanian
economy. Based on the quarterly data (first quarter 1996 - first quarter 2005), and the estimated VARs, it is concluded that
monetary policy in Jordan has no impact on output. In addition, equity prices and the exchange rate do not transmit monetary
policy to economic activity. The monetary policy transmission mechanism has also been examined by Al-Jarrah et al. (2016).
Their study examines the lending channel of monetary policy using bank-level data (panel data analysis). The results indicate
that bank lending responds positively to changes in monetary policy. In other words, the increase in short-term interest rate
increases bank lending. This is why Al-Jarrah et at. (2016) recommend to the Central Bank of Jordan to “watch the
concomitant consequences of the monetary policy transmission and monitor the micro-dynamics of individual banks as the
excessive expansion in loan supply may exposes the banks to higher levels of operating risks and other forms of risk” (Al-
Jarrah et al., 2016).

3. THE DATA AND METHODOLOGY

To examine the lending channel of monetary policy in Jordan, the following three models are estimated:

In(Credit Privatet) = A + B1In(Discount Rate;) + B2In(GDPy) + &

In(Credit Individualst) = A + B1In(Discount Rate;) + B2In(GDPy) + &

In(Credit Constructiont) = A + B1In(Discount Ratet) + B2In(GDPy) + &

(1)
(2)
3)

where, € is the error term, and t is the time period that covers the years 1992 — 2019. All variables are in real terms and in
natural logarithm forms. The fact that the used data is annual (time series), the analysis follows few structured steps.

First, all of the variables are tested for their stationarity. This is done using the Augmented Dickey-Fuller unit root test. Second,
each of the three models are tested for their optimal lag structures. This is done using the final prediction error (FPE), Akaike’s
information criterion (AIC), and Schwarz information criterion (SC), among others. Third, once we determine the optimum
lags, we examine the three models for co-integration using both the Johansen-Masulius procedures (maximum eigenvalue /
Amax and the trace test / Aiace). Fourth, based on the co-integrating tests, we perform either an unrestricted vector
autoregressive (VAR) model (in the case of no co-integration) or a vector error-correction (VECM) model (if there is co-
integration).

This VECM examines the three models in terms of their long-run and short-run relationship between their respective variables
as follows.

ATotal Credit: = o + Aey1 + 1=, biADiscount Ratey; + Y7 bBiAGDPy; + & (4)
ACredit to Individuals; = a + Aew.q + Y11= ; biADiscount Ratey + X7 ; biAGDPy; + & (5)
ACredit to Construction Sector: = a + Aew.q + X1j—; biADiscount Rateq + Y7 ; biAGDPy; + & (6)

Based on the results of the VECM, if the error correction term (A) is negative and significant, this implies the existence of a
long-run convergence between the variables. Finally, we test the models if they have serial correlation in their residuals
(Breusch-Godfrey serial correlation LM test, and the stability of their residuals (CUSUM test).

4. THE EMPIRICAL RESULTS
Based on the econometric analyses, we can raise the following observations and comments.

First, the Augmented Dickey-Fuller results (Table 1) reveal that all of the variables are stationary in their respective first-
difference form.

Table 1: Augmented Dickey-Fuller Unit Root Test

None Constant | Constant & Trend None Constant Constant & Trend
Credit to Private Sector 8.107 -1.174 -2.033 -1.7081" -3.544" -3.565""
Credit to Construction 2.715 -0.369 -1.577 -2.288" -3.761%* -3.647*
Credit to Individuals 2.974 -0.966 -2.133 -3.722" -8.244" -7.418"
GDP 3.671 -0.4971 -2.456 -3.388" -3.028™ -4.976"
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Repo Rate 0273 | -2.154 | -2.358 | -3.980° -3.417" -3.313"

*and ** imply significance at the 99 and 95 percent levels respectively.

Second, for the three endogenous variables (total credit, re-discount rate, and GDP and credit to construction, re-discount
rate, and GDP), the optimal lag length is 2 (Tables 2 and 3 respectively). For credit to individuals, re-discount rate, and GDP)
the lag length is 1 (Table 4).

Table 2: VAR Lag Order Criteria

VAR Lag Order Selection Criteria: Endogenous Variables: Total Credit, GDP, & Re-Discount Rate

Lag LoglL LR FPE AIC sC HQ

0 5.862 NA 0.0001 -0.228 -0.082 -0.188
1 98.592 155.786 1.98e-07 -6.927 -6.342 -6.765
2 116.130 25.255" 1.04e-07* -7.610" -6.586" -7.326"
3 120.113 4.7797 1.71e-07 -7.209097 -5.746 -6.803

Table 3: VAR Lag Order Criteria

VAR Lag Order Selection Criteria: Endogenous Variables: Credit to Construction, GDP, Re-Discount Rate

Lag LoglL LR FPE AIC SC HQ

0 -2.997 NA 0.0003 0.479 0.626 0.520
1 93.416 161.975 3.00e-07 -6.513 -5.928" -6.351
2 105.665 17.638" 2.40e-07" -6.773" -5.749 -6.489"
3 110.719 6.065 3.63e-07 -6.457 -4.994 -6.051

Table 4: VAR Lag Order Criteria

VAR Lag Order Selection Criteria: Endogenous Variables: Credit to Individuals, GDP, & Re-Discount Rate

Lag LoglL LR FPE AIC SC HQ

0 -18.142 NA 0.001 1.691 1.837 1.732
1 64.498 138.837" 3.04e-06" -4.199° -3.614" -4.037"
2 71.901 10.659 3.58e-06 -4.072 -3.048 -3.788
3 82.498 12.716 3.47e-06 -4.199 -2.737 -3.794

Third, using the estimated lag-lengths, the trace statistic and maximum eigenvalue results indicate that there is at least one
co-integrating relationship in each of the three models (Table 5).

Table 5: Johansen Multivariate Co-Integration Test

Hypothesized Eigen Trace 5 percent P-Value Eigen Max- 5 percent | P-Value
No. of CE(s) Value Statistic cv Value Eigen cv
Statistic
Total Credit, GDP, & Re-Discount Rate
None * 0.516 29.926 29.797 0.048 0.5168 18.185 21.131 0.023
At most 1 0.337 11.740 15.495 0.169 0.3379 10.309 14.264 0.192
At most 2 0.055 1.431 3.841 0.232 0.055 1.431 3.841 0.231
Credit to Construction, GDP, & Re-Discount Rate
None * 0.630 38.271 29.797 0.004 0.631 24.902 21.131 0.014
At most 1 0.346 13.369 15.495 0.102 0.346 10.632 14.264 0.173
At most 2 0.104 2.7377 3.841 0.098 0.104 2.737 3.841 0.098
Credit to Individuals, GDP, & Re-Discount Rate

None * 0.797 51.458 29.797 0.000 0.797 41.485 21.131 0.000
At most 1 0.279 9.973 15.494 0.283 0.279 8.495 14.264 0.330
At most 2 0.055 1.477 3.841 0.224 0.055 1.477 3.841 0.224

Fourth, based on the co-integration results, we estimate the vector error correction model for each of the three models. The
results of this analysis are reported in Tables 6 and 7.
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The error correction term of the relationship between total credit and GDP and the re-discount rate is positive and significant
(+0.378). This implies that there is no long run equilibrium relationship between the total credit and GDP and the re-discount
rate. The error correction term of the relationship between credit to construction and GDP and the re-discount rate is
negative and significant (-0.101). This implies that there is a long run equilibrium relationship between the credit to
construction and GDP and the re-discount rate. The error correction term of the relationship between credit to individuals
and GDP and the re-discount rate is negative and significant (-0.421). This implies that there is a long run equilibrium
relationship between the credit to individuals and GDP and the re-discount rate.

Table 6: Results of the Vector Error Correction Models (VECM)

Variables Aln(Total Credit) Variables Aln(Credit to Construction)
ECT(-1) +0.378" ECT(-1) -0.101"

D(Total Credit)-1 -0.216 D(Construction)-1 -0.245

D(Total Credit)-2 -0.217 D(Construction)-2 -0.068

D(GDP)-1 +0.297 D(GDP)-1 1.089"

D(GDP)-2 +0.049 D(GDP)-2 0.477

D(Repo)-1 +0.170" D(Repo)-1 0.218"

D(Repo)-2 -0.023 D(Repo)-2 0.186"

C 0.103" C 0.001

* Significant at the 99 percent level.

Table 7: Results of the Vector Error Correction Models (VECM)

Variables Aln(Credit to Individuals)
ECT(-1) -0.421"
D(Individuals)-1 -0.123
D(GDP)-1 0.781"
D(Repo)-1 0.552"

C 0.087

* Significant at the 99 percent level.

Fifth, as far as the long-run relationship is concerned, the impact of the change in GDP on credit to the construction sector is
significant and equal to +0.795 and the impact of the change in the re-discount rate is equal -2.318. In addition, the impact
of the change in GDP on credit to individuals is significant and equal to +0.544, while the impact of the change in the re-
discount rate on credit to individuals is significant and equal to -0.907.

Sixth, based on the reported values in Tables 8 and 9, we can conclude that there are no serial correlation problems in the
models that regress GDP and the re-discount rate on credit to the construction sector, and on the credit to individuals.
Similarly, both of these models are structurally or dynamically stable, and this can be seen from the CUSUM test results
reported in Figures 4 and 5.

Table 8: Breusch-Godfrey Serial Correlation LM Test

Credit to Construction, GDP, & Repo
Prob. F(1,20) 0.5887
Prob. Chi-Square(1) 0.4263

F-statistic 0.548964
Obs*R-squared 1.705077

Table 9: Breusch-Godfrey Serial Correlation LM Test

Credit to Individuals GDP, & Repo
Prob. F(1,20) 0.0978
Prob. Chi-Square(1) 0.0964

F-statistic 1.051792
Obs*R-squared 1.379990
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Figure 4: Credit to Construction, GDP, and Re-Discount Rate
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5. ASUMMARY AND CONCLUSIONS

The fact that monetary policy has the potential to impact the performance of the real economy, the monetary policy
transmission mechanism has led to the development of a myriad of theoretical models, and a huge number of empirical
papers.

As argued in the introduction, the importance of this paper rests on the argument that within the economic context of the
implications of COVID-19 on the Jordanian economy, it has become even more important to understand the transmission
mechanism of monetary policy.

Based on the period 1992-2019, the results show that monetary policy is not effective in its overall lending channel. Increases
in interest rates do not lead to a reduction in total bank credit to the private sector, and vice versa. However, the results also
reveal that that there is a stable long run relationship between bank credit to individuals and to the construction sector and
monetary policy. Indeed, the long-run impact of interest rates on either credit to individuals or to the construction sector is
negative.

To increase the effectiveness of the transmission mechanism of monetary policy in Jordan, relevant stakeholders would be
well-advised to consider the establishment of a government (and corporate) securities market. Indeed, the absence if such a
market weakens the transmission of changes in the short term policy rate to other points on the yield curve (Moreno, 2008).
In addition, stakeholders should look into the impact of the lending behavior of licensed banks in Jordan in terms of their
lending to the finance the budget deficits. Indeed, public sector borrowing from banks reduces the extent to which changes
in the re-discount rate rapidly affect bank credit.
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ABSTRACT

Purpose- The main purpose of the financial statements is to provide timely, accurate and reliable information to the users of the financial
statements during their decision process. The valuation method of financial assets and liabilities causes significant changes in the results of
the financial statements. Although fair value is the most desired valuation method there are some criticisms in the literature that the fair
value approach may use as an earning management tool. The purpose of this study is to analyze the findings of previous studies which
empirically analyze the relationship between fair value measurement and earnings management and to make contribution to the literature
which investigates the utility of the fair value accounting.

Methodology- In the study, the findings of 25 empirical studies which examined the relationship between fair value measurement and
earnings management that indexed in the Web of Science database in the last ten years (2012-2021) were analyzed and interpreted under
different classifications such as sample, variables used and the direction of the relationship.

Findings- According to the results of the studies under review, with the transition to fair value measurement, earnings management practices
have decreased predominantly. On the other hand, using level 3 inputs for fair value measurement has increased earnings management.
Conclusion- With the effect of changes in accounting standards, the use of fair value in the valuation of assets and liabilities is increasing.
However, level 3 inputs are unobservable and largely available to management discretion, bias, and opportunism. The results of the study
reveal once again that the importance of maximizing the use of relevant observable inputs and minimizing the use of unobservable inputs.

Keywords: Fair value, earnings management, IFRS 13, fair value hierarchy, literature analysis.
JEL Codes: M40, M41, M48

GERGCEGE UYGUN DEGER iLE KAZANG YONETiIMi ARASINDAKI iLiSKiNiN LITERATUR ANALIzi iLE
INCELENMESI

OZET

Amag- Finansal tablolarin temel amaci, finansal tablo kullanicilarina karar siirecinde kullanacaklari zamaninda, gergek ve guvenilir bilgilerin
sunulmasidir. Finansal varlik ve yikiumliltklerin degerleme metodu finansal tablolarin sonuglarinda 6nemli degisikliklere neden olmaktadir.
Gergege uyun deger en ¢ok tercih edilen degerleme metodu olmasina ragmen, literatiirde gercege uygun deger yaklasiminin kazang yonetimi
araci olarak kullanildigi yoniinde bazi elestiriler bulunmaktadir. Bu galismanin amaci, gercege uygun deger Olgimu ve kazang yonetimi
arasindaki iliskiyi ampirik olarak inceleyen gegmis galismalarin bulgularini analiz etmek ve gercege uygun degerin yararliligini arastiran
literatiire katki saglamaktir.

Yontem- Calismada, son on yillik donemde (2012-2021) gergege uygun deger 6l¢limi ve kazang yonetimi arasindaki iliskiyi ampirik olarak
inceleyen ve Web of Science veri tabaninda endekslenen 25 ampirik galismanin bulgulari 6rneklem, kullanilan degiskenler ve iligkinin yoni
gibi farkh siniflandirmalar altinda incelenmis ve yorumlanmistir.

Bulgular- incelenen galismalarin sonuglarina gére, gercege uygun deger dlciimiine gegis ile birlikte kazang yénetimi uygulamalarinin agirlikh
olarak azaldigidi goriilmektedir. Ote yandan, gercege uygun deger élciimiinde seviye 3 girdilerinin kullanimi kazang yénetimini arttirmaktadir.
Sonug- Varlik ve yiikiimluluklerin degerlemesinde gergege uygun deger kullanimi, muhasebe standartlarinda yapilan degisikliklerin etkisi ile
giderek artmaktadir. Seviye 3 girdileri, gozlemlenemeyen girdiler olduklari i¢in yogun olarak yonetimin takdirine, yanliligina ve firsatciligina
aciktir. Calisma sonuglari, gergege uygun deger hesaplamasinda seviye 3 kullaniminin miimkin olan en az diizeyde olmasi gerekliligini bir kez
daha ortaya koymaktadir.

Keywords: Gergcege uygun deger, kazang yonetimi, TFRS 13, gercege uygun deger hiyerarsisi, literatlr analizi
JEL Codes: M40, M41, M48
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1. GiRi$

Finansal tablolarin amaci, tablo kullanicilarina gergege en uygun ve giivenilir bilgiler sunmaktir. Ozellikle son yiizyilda yasanan
gelismeler ve sirket skandallari giivenilir bilgiye olan ihtiyaci daha da arttirmistir. Varhk ve yikimldliklerin degerleme
yontemleri, finansal tablolarda raporlanan tutarlari 6nemli 6lglide etkilemektedir. Bu durum yoneticiler, hissedarlar,
yatirimcilar, kredi verenler ve devlet gibi farkli finansal tablo kullanicilarin karar alma siireglerini de yakindan etkilemektedir.
Gergege uygun deger Ol¢imi bu amaca en iyi hizmet eden degerleme yontemi olarak gorilmekte olup muhasebe
standartlarinda genis bir yer bulmaktadir.

Gergege uygun deger Olciimi Uluslararasi Finansal Raporlama Standardi (IFRS) 13’te diizenlenmistir. Standart, gercege uygun
deger 6lgimiinde kullanilan girdileri l¢ seviyede toplamaktadir. Seviye 1 ve seviye 2 girdileri gdzlemlenebilir girdilerken,
seviye 3 girdileri ise gbzlemlenemeyen, baska bir ifadeyle dogrulugu emsal bir varlik ya da ytkumlilikle teyit edilemeyen
girdilerden olusmaktadir. Gergege uygun deger tespitinin gdzlemlenebilir girdilerin olmamasi durumunda yogun tahmine
dayanmasi, 6lgiminin karisik ve zor olmasi ve manipiilasyona agik olmasi nedeniyle olgiimiin gercegi yansitmayabilecegi
yoninde onemli elestiriler bulunmaktadir. Gergege uygun deger Ol¢imiinin bu tartismali 6zellikleri nedeniyle kazang
yonetimi ile iliskisi arastirmacilarin yogun ilgisini cekmektedir. Literatlr incelendiginde gergege uygun degerin kazang
yonetimini tegvik ettigi ya da azalttigi yoniinde birbirinden ¢ok farkl goriisler oldugu ve ampirik ¢alismalarin sonuglarinin da
iliskinin yoniini net bir sekilde ortaya koyamadigi gorilmektedir. Bu galisma kapsaminda, varlik/yikumldliklerin
degerlemesinde gercege uygun deger kullaniminin ve ayrica gercege uygun deger hiyerarsisinin kazang yonetimi tzerindeki
etkisinin literatlr taramasi vasitasiyla arastirilmasi amaglanmaktadir.

Cahsmada oncelikle gercege uygun deger kavrami agiklanmis, gercege uygun deger muhasebesine olan ihtiyacin nedenlerine
ve deger &lciimiiniin nasil ve hangi girdilerin kullanimi ile yapildigina yer verilmistir. izleyen bélimde kazang yénetimi kavrami
ve kazang yonetimi uygulama teknikleri agiklanmistir. Daha sonra, gergege uygun deger ve kazang yonetimi arasindaki iliskiyi
konu alan galismalar incelenmistir. Son olarak, ¢alisma kapsaminda incelenen ampirik arastirmalarin bulgulari incelenerek
yorumlanmistir.

2. GERCEGE UYGUN DEGER MUHASEBESI

Gergege uygun deger kavraminin ingilizce’deki karsiligi “fair value” terimidir. Makul deger ya da rayi¢ deger gibi kavramlarla
da ifade edilen “fair value” kelimesi, Tlrkiye Finansal Raporlama Standartlari (TFRS) kapsaminda gercege uygun deger olarak
kullanilmaktadir. Gercege uygun deger, gercek degeri degil, bir finansal varligin ya da yukimlGligiun piyasa sartlarinda
olabilecegi en gercege yakin degeri ifade etmektedir. Varlik ve yikimlilikler ilk kayda alinmalarinda maliyet bedeliyle
Ol¢lilmektedir. Ancak sirketlerin finansal durum tablosundaki varliklarinin maliyet degerleri giincel degerlerini yansitma
konusunda oldukga yetersiz kalmaktadir (Cebeci ve Goékgen, 2019, s.197). Bu nedenle muhasebe standartlarinda varlk ve
borglarin gergege uygun degeriyle Olclilmesi ve finansal tablolarda raporlanmasinin, finansal tablo kullanicilarinin bilgi
ihtiyacinin karsilanmasi icin 6nemli oldugu ifade edilmektedir (Gokgoz ve Sentiirk, 2015, s.70).

Gergege uygun deger kavrami 1980'li yillardan itibaren muhasebe literatlriinde yer alamaya baslamis olmakla birlikte, ilk
defa 2006 yilinda Amerikan Muhasebe Standartlari Kurulu (Financial Accounting Standards Board - FASB) tarafindan, SFAS
157 Gergege Uygun Deger Olgiimleri (Fair Value Measurements) yayimlanmistir (Senel vd., 2011, s. 60). Bu standarttan dnce
ise farkl standartlar icinde gercege uygun deger 6lcimiine yer verilmistir. Uluslararasi Muhasebe Standartlari Kurulu
(International Accounting Standard Board — IASB), 12.05.2011 tarihinde IFRS “Gergege Uygun Deger Olciimii” standardini
yayimlamistir. Buna paralel olarak, TFRS 13 “Gergege Uygun Deger Ol¢iimi” standardi, 30.12.2012 tarih ve 28513 sayili resmi
gazetede yayimlanmis ve 31.12.2012 tarihinden sonra baslayan hesap dénemlerinde uygulanmaya baslanmistir.

TFRS 13 gercege uygun degeri, “piyasa katilimcilari arasinda él¢ciim tarihinde olagan bir islemde, bir varligin satisindan elde
edilecek veya bir borcun devrinde 6denecek fiyat olarak” tanimlanmaktadir (TFRS 13, para.9). Gergege uygun deger, tahmini
bir fiyati ifade etmektedir. Bu tahmin bazi durumlarda gézlemlenebilir girdiler ile gergeklesirken, bazi durumlarda da
gdzlemlenemeyen girdiler ile hesaplanmaktadir. Ornegin aktif bir piyasasi bulunan ya da kendisine dzdes bir varligin aktif bir
piyasasl bulunan varliklarin 6lglimiinde gergege uygun degeri hesaplamak nispeten ¢ok daha kolay olmaktadir. Ama bazi
varliklar igin etkin bir piyasa bulunmadigi gibi, 6zdes bir varlik ile dl¢tilmesi de sor olabilir. Bu durumda kullanilan girdiler
gozlemlenebilir olmayan girdiler olarak ifade edilmekte ve yogun tahmin icermektedir. Bu nedenle, gézlemlenebilir girdilerin
kullanimini azami seviyeye ¢ikarmak ve gézlemlenebilir olmayan girdilerin kullanimlarini ise asgari seviyede tutmak temel
prensiptir (TFRS 13, para.61).

Gergege uygun degerin, gercege en yakin haliyle hesaplanmasiigin, hesaplamada kullanilan girdilerin, miimkin olan en yiiksek
dizeyde gozlemlenebilir girdilerden olusmasi gerekmektedir. TFRS 13, gergege uygun deger dlglimiinde kullanilan girdileri g
seviye altinda, asagidaki gibi tanimlanmaktadir (TFRS 13, para. Ek A):

Seviye 1 girdileri: isletmenin 6lgiim tarihinde erisebilecegi, 6zdes varliklarin veya borglarin aktif piyasalardaki kotasyon
fiyatlari.
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Seviye 2 girdileri: Varliga veya borca iliskin dogrudan veya dolayli sekilde gézlemlenebilir olan, Seviye 1 igerisindeki kotasyon
fiyatlari disindaki girdiler.

Seviye 3 girdileri: Varliga veya borca iliskin gozlemlenebilir olmayan girdiler.

Gozlemlenebilir girdiler, seviye 1 ve seviye 2 girdileridir. Bir varhlk ya da yukimlillk aktif bir piyasa islem gériiyorsa (kotasyon
fiyati varsa) seviye 1 kapsaminda raporlanir. Varlik ya da yukimlulGgiun kote edilmis bir fiyati olmamakla birlikte, kendisini
yansitan, benzer (6zdes) varlik/yukimlaliklerin aktif olan ya da olmayan bir piyasada kotasyon fiyati bulunuyorsa, bu fiyat
seviye 2 kapsaminda raporlanmaktadir. Ancak hem i¢ hem de dis veriler yardimiyla fiyat tahmini yapiliyorsa, hesaplanan fiyat
diger piyasa verileriyle tutarl ise seviye 2; degil ise seviye 3 kapsaminda raporlanmaktadir (Campbhell, vd., 2008, s. 34).
Gozlemlenebilir girdiler, halka agik piyasa verileri kullanilarak hesaplanmaktadir. Borsalar, satici piyasalari, aracili ve aracisiz
piyasalar gozlemlenebilir girdilere, yani seviye 1 girdilerine 6rnek olarak verilebilir. Bunun yaninda, isletmenin kira geliri
amaciyla edindigi yatinm amagh gayrimenkulii degerlemede, varligin 6mri siresince elde edilecek net nakit akislarinin
buglinkl degerine indirgenme yonteminin kullanimi ise seviye 3 girdilerine 6rnek teskil etmektedir. (Gokgoz ve Sentiirk, 2015,
5. 71-72).

TFRS 13 kapsaminda yapilan seviye siralamasi, tahminlerde kullanilan farkh girdilerle iligkili belirsizlik ve glivenilirik diizeyine
dayanmaktadir (Ghio, vd., 2018, s. 2). Seviye 1 girdileri en guvenilir girdilerken, seviye 3 girdileri gok fazla tahmin ve belirsizlik
icermesi ve dolayisiyla giivenilebilirliginin disiik olmasi gerekgesi ile elestirilmektedir. Hsu ve Wu (2019, s. 45), gercege uygun
deger ol¢imiindeki problemleri su sekilde 6zetlemektedir:

(1) Cogu varlk ve yikumlilik igin etkin bir piyasa bulunmamaktadir, dolayisiyla gergege uygun deger tahminlerinin kullanimi
oldukga subjektif ve glivenilirlikten uzak olmaktadir.

(2) Gergege uygun degerdeki degisikliklerden kaynaklanan gergeklesmemis kazanglar veya kayiplar gelir tablosunda
muhasebelestirildigi icin, bu durum kazang dalgalanmalarina ve tahmin giigliiklerine neden olmaktadir.

(3) Tahmine dayali gergege uygun deger, yoneticilerin manipilasyonuna daha fazla agiktir.

Yaygin olarak kullanilan Ug¢ degerleme yodntemi bulunmaktadir. Bunlar; piyasa yaklagimi, maliyet yaklasimi ve gelir
yaklasimidir. isletme, gercege uygun degeri 6lgmek icin bu yaklasimlarin bir veya birkagi ile tutarli olan degerleme
yontemlerini kullanir (TFRS 13, para.62).

Piyasa yaklasiminda, varligin ya da borcun degerlemesi, benzer bir varlik ya da borcun veya varlik-borg grubunun piyasa fiyat
bilgilerinin kullanimidir. Matris fiyatlamasi piyasa yaklasimi icinde kullanilabilecek degerleme ydntemlerinden biridir. Bazi
finansal araglarin degerlemesinde kullanilan bu yontemde finansal varligin degeri, kotasyon fiyati bulunan benzer finansal
varliklar ile olan iliskiye dayanarak 6lgulur (TFRS 13, para.B5-B7). Maliyet yaklasimi ise bir varligin yenileme maliyeti olarak
adlandirilir. Daha ¢ok maddi duran varliklarin degerlemesinde kullanilir (TFRS 13, para.B8-B9). Gelir yaklasimi, gelecekteki
nakit akiglari veya gelir ve giderleri, iskonto edilmis gincel bir fiyata geviren yontemleri icermektedir. Buglinkii deger
yaklagimi, opsiyon fiyatlama modelleri ya da artik kazang yontemi gelir yaklasimina 6rnek olarak verilebilecek hesaplama
yontemleridir (TFRS 13, para.B10-B11).

3. KAZANC YONETIMI

Kazang yonetimi, yoneticilerin kendi hedefleri ya da cikarlari dogrultusunda, finansal tablolari oldugundan daha farkl
gbstermek lizere, kazang lzerinde yaptiklari degisikliklerdir. Kazang yonetimi yasal sinirlar icinde olmakla birlikte, istege bagli
olarak finansal tablolarin manipile edilmesidir. Literatlrde ¢ok sayida kazang yonetimi tanimi bulunmakla birlikte, tanimlarin
birbirini destekledigi gorulmektedir. Schipper’in (1989, s. 92) tanimina gore kazang yonetimi, 6zel kazanglar elde etmek
amaciyla finansal raporlamaya kasitl yapilan miidahaleler olup, ifsa yonetimi olarak tanimlanmaktadir. Levitt (1998) ise
kazang yonetimi kapsaminda raporlanan kazanglarin, gergek finansal performanstan ziyade yonetimin isteklerini yansittigi
vurgusu yapmaktadir. (Levitt, 1998, s. 14-19). Healy ve Wahlen (1999) kavrami daha genis kapsamli olarak ele almistir. Onlarin
tanimina gore kazang yonetimi, bazi g¢ikar sahiplerini firmanin finansal performansina iliskin yaniltmak veya finansal
raporlamaya bagli olarak degisen sozlesmelerin sonuglarini etkimek amaciyla, yoneticiler tarafindan finansal raporlarda
sunulan kazanglarin degistirilmesidir (Healy ve Wahlen, 1999, s. 368). Dechow ve Skinner (2000), kazang ydnetiminin
kapsamini kasti kazang degisiklikleri yaninda, hi¢ aciklanmayan ya da yetersiz agiklanan kazanglari da kapsayacak sekilde
genisletmistir (Dechow ve Skinner, 2000, s. 238).

Kazang yonetimi, muhasebe politikalarinin segimi, alinan kararlarla isletme faaliyetlerinin dizeyinin degistirilmesi veya gelir
ve giderlerin oldugundan farkh siniflandirilmasi olmak tzere farkh sekillerde olabilmektedir. Literatiirde kazang yonetimi
teknikleri Gge ayrilmaktadir (Adiglzel, 2018, s. 64):

(1) Tahakkuk yonetimi,

(2) Faaliyetlerin yonetimi,
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(3) Siniflandirma

Tahakkuk yonetimi (accrual-based earnings management) kapsaminda toplam tahakkuk modeli, belirli bir tahakkuk Gzerinde
yogunlasan modeller ve gelirin bir esikte toplanmasini 6lgen modeller olarak (g farkli model bulunmaktadir (Adiglzel, 2018,
s. 65). Kazang yonetiminin olglilmesine iliskin yapilan galismalarin 6nemli bélimiinde toplam tahakkuklar kullaniimistir.
Tahakkuklar, ihtiyari olan ve olmayan olmak iizere iki baslk altinda degerlendirilmektedir. ihtiyari olmayan tahakkuklar
normal faaliyetlerle ilgilidir. Kazang yonetiminin konusunu ise yoneticilerin takdir yetkisine dayanan ihtiyari tahakkuklar
olusturmaktadir. Bunlar Anormal ya da beklenmeyen tahakkuklar olarak da adlandiriimaktadir (Bartov, vd., 2002, s. 196).
Toplam tahakkuk modelleri arasinda ilk olmamakla birlikte en yaygin olarak kullanilan model Jones (1991) tarafindan
gelistirilmistir. Gegmis modellerin kapsamini gelistiren bu modelde ihtiyari olmayan tahakkuklarin tahmininde zaman serisi
modelleri gelistirilmistir. Modelde kazang yonetimini hesaplamak igin ilk olarak firma 6zelliklerine gére olmasi gereken
tahakkuklar belirlenmekte, sonra gerceklesen tahakkuklar ile olmasi gereken tahakkuklar arasindaki fark hesaplanmaktadir.
Bu fark kasith olarak fazladan ayrilan tahakkuk olarak degerlendirilmektedir (Jones, 1991, s. 206-207). Dechow, vd. (1995),
Jones’un (1991) modelini, hasilatin kasith tahakkuklari icermedigi varsayimi nedeniyle elestirmis ve bu modele ticari
alacaklardaki degisimi de ekleyerek yeni bir model 6nerisinde bulunmustur. Kazang yénetimini toplam tahakkuklar yerine tek
bir tahakkuk Gzerinde yogunlasarak 6lcen calismalar da mevcuttur. Ornegin bankalar {izerinde yapilan birgok calismada,
ihtiyari kredi kazang karsiliklari, kazang yonetimi gostergesi olarak kullaniimaktadir (Xu, 2019; Zhao, 2019; Chen, vd., 2020).
Gelirin belirli bir esik etrafinda toplanmasi modellerinde ise, gelire iliskin algl yaratmaya doénuk teknikler ifade edilmektedir.
Ornegin Degeorge, vd. (1999), ii¢ esikten bahsetmektedir. Bunlardan biri negatif kazang beyan etmek yerine, sifir kar ya da
cok kiiciik bir kar agiklamanin her zaman daha pozitif algilanacagidir. ikinci ve tglincii esik, ise gdreceli performansa gére
gelirin raporlanmasidir. isletme ile karsilastirilabilecek diger isletme érneklerinin ortalama kazanglari ile isletmenin sonuglari
karsilastirilarak, bu ortalamayi asmayacak ya da ¢ok asagi cekmeyecek bir kazang raporlamaya donik yaklasimdir (Degeorge,
vd., 1999, s. 3).

Faaliyetlerin yonetimi (real earnings management), istenen kar rakamina ulasabilmek adina, yoneticilerin isletme faaliyetleri
Uzerinde yaptiklari degisiklikleri ifade etmektedir. Literatiirde faaliyetlerin yonetimi yoluyla yapilan kazang yonetiminde
agirlikh olarak sirketlerin kisa vadede rapor edilen kazanglarini artirmak icin pazarlama giderlerini azaltmaya basvurduklari
gorilmektedir (Gandhi, 2018-19, s. 258). Gunny (2010) faaliyetlerin kazang yonetimi araci olarak yonetilmesini tg baslik
altinda toplamaktadir. Bunlar; satislari arttirmak igin gegici olarak satis fiyatini azaltmak, sabit maliyetleri azaltmak amaciyla
Uretim miktarini arttirarak satilan mamul maliyetini azaltmak, ar-ge harcamalarini kismak olarak siralanmaktadir (Adigiizel,
2018, s. 68). Xu, vd. (2007) faaliyet yonetimi literaturiini inceledikleri galismalarinda en ¢ok kullanilan yontemleri, isletme ve
yatirim faaliyetlerinin yénetimi ve finansman faaliyetlerinin yénetimi olmak izere iki ana baslik altinda toplamistir. isletme ve
yatirim faaliyetleri istege bagh giderler, Gretim giderleri, satis hasilati, uzun vadeli varlik satisi ve yatirimlarin yapilandiriimasi
konularini kapsamaktadir. Finansal faaliyetler iginde ise finansal araglarin yénetimi ve finansal islemlerin yapilandiriimasi
konulari 6n plana gikmaktadir.

Siniflandirma yoluyla kazang yonetimi (classification shifting), gelir ve giderlerin normalde olmasi gereken sinif disinda baska
bir sinifta raporlanmasi ile finansal tablo sonuglarinin degistirilmesidir. Siniflandirma yoluyla kazang yonetimi ilk olarak McVay
(2006) tarafindan yapilan yoneticilerin olagan faaliyet giderlerini, olagan disi gider olarak raporlamak suretiyle faaliyet
karlarini degistirip degistirmediklerini arastiran bir ¢alisma ile dikkat ¢ekmistir. Calisma sonuglari yoneticilerin yeniden
siniflandirma ile kazang yonetimi yaptiklarina dair hipotezi dogrulayan bulgulara ulagiimistir. Fan, vd. (2010) tarafindan yapilan
arastirmanin sonuglari da McVay'in (2006) sonuglarini desteklemistir. Bu ¢alismada ayrica yoneticilerin belirli muhasebe
dénemlerinde ve yonetim takdirine bagl tahakkuk imkaninin daha sinirli ortamlarda, siniflandirma yoluyla kazang yénetiminin
arttigina dair kanitlar elde etmistir.

Hisse senedi fiyat dislislerinden kaginmak, yonetici primlerini arttirmak, kredi sézlesme sartlarini yerine getirmek (Mulford,
vd., 2002, s. 3), Ust dlzey yoneticiler ile analistlerin beklentilerinin karsilamasi (Degeorge, vd., 1999, s.3), borglanma
maliyetlerini disirmek, kamu ve 6zel kesimdeki otoritelerin yaptirimlarindan korunmak (Demir ve Bahadir, 2007, s.111) gibi
nedenlerle isletmeler kazang yonetimi gerceklestirmektedir. En ¢ok gercgeklestirilen kazang yonetimi uygulamalarina;
amortisman yonteminin degistirilmesi, duran varliklarda hurda degerin ya da ekonomik omriin degistirilmesi, stpheli
alacaklar karsihgi, ertelenmis vergiler Gzerinden kazang yonetimi, yatirnmlarda gider tahakkuklarinin tahmini, kidem
tazminatinda kullanilan tahminlerin degistirilmesi, tirev Urinlerde siniflandirma degisiklikleri 6rnek olarak gosterilebilir
(Mulford, vd., 2002, s. 65).

4. GERCEGE UYGUN DEGER MUHASEBESI VE KAZANG YONETiIMI iLiSKisSi

Muhasebe standartlarinin temel amaci, finansal tablo kullanicilarina gercege uygun, seffaf, zamaninda ve kaliteli bilgiler
sunabilmektir. Gergege uygun deger kavrami da bu amag dogrultusunda ortaya ¢ikmistir. Gergege uygun degeri savunanlar,
gercege uygun deger 6lgimuyle, tarihi maliyet esasina kiyasla, ¢ok daha fazla gergek, zamaninda ve karsilastirilabilir tutarlarin
hesaplandigini vurgulamaktadir (Hsu & Wu, 2019, s. 38). Ancak, gercege uygun deger muhasebesinin uygulanmasinda da
onemli bazi problemler bulunmaktadir. Elestiriler 6zellikle seviye 3 girdilerinin kullanimi Gzerinde yogunlasmaktadir (Song,
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vd., 2010; Sodan, 2019; Lin, 2021). Seviye 3 girdileri ile hesaplanan gercege uygun deger, tahmine dayal oldugu icin
ybnetimsel yanliliga da oldukga agiktir. Gergege uygun deger muhasebesini savunanlardan birgogu da bu problemi kabul
etmekle birlikte, seviye 1 ve seviye 2 girdilerine dayanan hesaplamalarin olumlu katkilarina odaklanmayi tercih etmektedirler.
Ghio, vd. (2018), IFRS 13 ve SFAS 157 standartlarinin uygulanma sonuglarina yonelik olarak yaptiklari genis literatiir analizinde,
seviye 3 girdileri ile yapilan deger tahminlerinin yonetimin firsatgi yaklasimlarini igerdigine vurgu yapmakta, ancak firsatgi
yaklagimlari nedeniyle piyasa tarafindan cezalandiriima riskini goze alamayan yoneticilerin zamanla seviye 3’te rapor edilen
varlik miktarini en aza indirmek igin ugrasacaklarini belirtmektedir (Ghio, vd., 2018, s. 3).

Literatir incelendiginde, gercege uygun deger 6l¢ciimiiniin kazang yonetimini tesvik edip etmedigine dair net bir goris birligine
varilmadigi gorilmektedir. Gergege uygun degerin finansal tablo kullanicilarina, maliyet bedeline kiyasla, ¢ok daha giivenilir
bilgiler sagladigi yonindeki gorisler agirlikli olmakla birlikte, deger tespitinin tahminlere dayanmasi, isletme yénetiminin
finansal tablolari kendi istedikleri sekilde degistirme olanagini dogurmaktadir. Deger tespitinde kullanilan seviye 1 girdileri
piyasa verilerine dayandigi igin glivenilirligi kabul edilmektedir. Ancak etkin bir piyasanin olmadigi durumlarda hesaplanan
gercege uygun deger, cok daha zor tahminler ve daha az giivenilir bilgi icerir (Hsu & Wu, 2019, s. 39). Ote yandan, baz
arastirmalarin sonuglari isletmelerin kurumsal yapilarinin kazang yonetimi uygulamalarina yénelme egilimlerini azalttigini
gostermektedir. Benzer sekilde glclii kurumsal yonetim yapisinin, gergege uygun deger ve kazang yonetimi arasindaki pozitif
iliskinin etkisini hafiflettigi gorulmektedir (Hsu ve Lin, 2016; Ghio, vd., 2018; Thesing ve Velte (2021).

Gergege uygun degerin tahmine dayali ve manipulasyona agik yapisi, finansal tablolarin denetimini de zorlastirmaktadir.
Kohlbeck, vd. (2017), finansal araglarin degerlemesinde seviye 3 girdilerinin kullaniimasinin, yoneticilerin takdir yetkisini
firsatgi bir sekilde kullanma diizeylerinin daha fazla oldugu sonucuna ulagmistir. Ayni gcalismada denetgilerin, denetim Ucretleri
vasitastyla seviye 3 girdilerinin kullanimini kisitlayip kisitlamadig arastirilmistir. Bulgular, denetgilerin Seviye 3 ile ilgili riskleri,
hem Seviye 3 siniflandirmasina gegisi kisitlayarak hem de gecis gerceklestiginde daha yiiksek denetim Ucretleri talep ederek
yonettiklerini géstermektedir. Goncharov, vd. (2014), Amerika’da gayrimenkul firmalari tGzerinde bir arastirma yapmislar ve
gayrimenkullerin degerlemesinde gergege uygun deger yaklagimini benimseyen firmalarin denetim Ucretlerinin, maliyet
esasina gore c¢ok daha fazla oldugunu tespit etmislerdir. Bunun nedeni, gayrimenkullerin gercege uygun degerinin
belirlenmesinde ve deger dustklugu testlerinde kullanilan girdilerin karmasik yapisi ve yiiksek yonetimsel tahmin gerektirdigi
icin 6lgiimlerinin zor olmasidir.

Bu ¢alismada, gergege uygun deger 6l¢limi ve gercege uygun deger hiyerarsisi ile kazang yonetimi arasindaki iliskiyi ele alan
25 adet makalenin sonuglari inceleme kapsamina alinmistir. incelenen makalelerin segilmesi icin Web of Science veri
tabanindan yararlanilmis ve son on yili kapsayan c¢alismalar dikkate alinmistir. Veri tabaninda “earning anagement”, “fair
value” anahtar kelimeleriyle yapilanilk taramada 215 ¢alisma tespit edilmistir. Bu calismalardan sadece makaleler segildiginde
ise 149 makaleye ulasiimistir. Bu makalelerden ampirik olan ve gercege uygun deger muhasebesi ve kazang¢ yonetimi
arasindaki iliskiyi dogrudan arastiran 25 makale tespit edilmistir. incelenen makaleler ve bulgularina Tablo 1’de yer verilmistir.

Tablo 1: incelenen Ampirik Calismalar ve Sonuglari

Kaynak yil Orneklem/Veri Seti | Bagimh Degisken Bagimsiz Degisken Sonug
. . Gergege uygun
886 banka, 1531 GUD rasyosu (GUD/itfa edilen N "
Cheng 2012 veri, 2006-2020 maliyetler) deger (GUD) Pozitif
uygulanmasi
He, Wong ve 2012 | 786 veri, 2007-2008 Toplam varliklarla 6lgllen Pozitif
Young anormal kazanglar
Dong, Ryan ve 200 banka, 1998- Gelir ve giderlerin yeniden .
Zhang 2014 2006 siniflandiriimasi GUD uygulanmasi Notr
. 257 banka, 1542 Menkul kiymetlerin net .
Greiner 2015 veri, 2005-2012 gerceklesen kazang ve kayiplari GUD uygulanmasi Negatif
B i 12 2008- i geri i
agn.a, Martino ve 2015 0 banka, 2008 .Fln’?\rlmsal varliklarin degerindeki Seviye 3 Pozitif
Rossi 2012 indirimler
Filip, Jeanjean ve 38,667 veri, 2003- . . "
Paugam 2015 2011 Nakit akiglarindaki artis GUD uygulanmasi Pozitif
Choi, Mao ve 404 firma, 1654 Turev Urlinlerin riskten
Upadhyay 2015 veri, 1996-2006 korunmasi GUD uygulanmasi Karma
Pinto ve Pais 2015 |36 fon, 2002-2010 | Getiri dalgalanmasi GUD uygulanmasi Negatif
- 2001 —
Chen ve Gavious 2016 508 sirket, 200 ?ergekle?memlg kar payi GUD uygulanmasi Pozitif
2012 odemeleri
Hsu ve Lin 2016 | 537 veri, 2007-2013 | Gergeklesmemis kazanglar Seviye 3 Pozitif
Couch, Thibodeau 556 banka, 2004- Kazang dalgalanmasi (faaliyet .
ve Wu 2017 2012 karindaki dalgalanma) GUD uygulanmasi Negatif
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Kohlbeck, Smithve | 17 | 687 veri, 2008-2010 | S€rM3Ye rasyosu ve Seviye 3 Pozitif
Valencia gergeklesmemis kazang
Black, Chen ve 933 firma, 2008- GUD kar§|la§t.|rllab|||rllg| . .

2018 (kapsamh gelir/ortalama Seviye 2 ve Seviye 3 | Karma
Cussatt 2015

toplam varliklar)
Roblnson,. Smith 2018 266 banka, 2007- Sermaye rasyo_su ve Seviye 3 Positif
ve Valencia 2010 gergeklesmemis kazang
Sodan 2019 1220 banka, 2011- | Kazang dalgalanmasi (net karin Seviye 1 Negatif
2016 standart sapmasi)
Xu 2019 igi6banka, 2009- ihtiyari kredi zarar karsiliklari Seviye 2 ve Seviye 3 | Negatif
118 banka, 2001- Sekiiritizasyon kazanglari "

Zhao 2019 5014 Kredi zarar karsiliklar GUD uygulamasi Pozitif
DeFond, Hu, Hung 1654 firma, 2002- Net kar ve pesin 6demeler .
ve Li 2020 2008 arasindaki iliski GUD uygulanmasi Negatif
Chen, Lo, Tsang ve 1.245 sirket, 2007- Istege bagli tah'akkuklar .

2020 Gergeklesmemis GUD uygulanmasi Pozitif
Zhang 2015

kazan/kayiplar

Lilien, Sarath ve 122 sirket, 2009- . . "
Yan 2020 2012 Pazarlikli fiyat kazanci Seviye 3 Pozitif
Takacs, Szucs, Kehl 409 banka, 2006- o .
ve Fodor 2020 2018 Ortalama kazang kalitesi GUD uygulanmasi Negatif
Bratten, Causholli 2.235 veri, 2000- . -
ve Myers 2020 2008 Kredi zarar karsiliklari GUD kullanim agirhgi | Karma
Lin 2021 gégi veri, 2013- Olagandisi kar ve zararlar Seviye 3 Pozitif
E'fa'r\]':”ght ve 2021 |46 firma, 2001-2011 | Tarimsal kazang degisimi Seviye 3 Pozitif
?Ilqe;ng, Qu, Du ve 2021 28251; veri, 2015- Hisse senedi rehin orani GUD uygulanmasi Negatif

Calismalarin en ¢ok Amerika borsalarina kote sirketler Gizerinde arastirma yaptiklari gorilmektedir. Gergege uygun deger
Ol¢iminin ilk uygulamalari Amerika’da baslamis olup ilk sonuglari da burada gormek mimkindir. Bu durum genis bir zaman
araliginda inceleme yapma imkanini arttirmaktadir. Bunun yaninda, bu sirketlerin finansal bilgilerine ulasilabilecek veri
tabanlarinin genis ve erisilebilir olmasi da ¢alisma yapmay: kolaylastirmaktadir. Amerikan sirketlerini igeren drnekleri Cin’de
faaliyet gosteren sirketler lizerinde yapilan galismalar takip etmektedir. Cin, gelismekte olan ekonomiler iginde en yiksek
pazar payina sahiptir. Bu c¢alismalar, gelismekte olan Ulkelerin sonuglarinin gelismis ekonomilerde yer alan sirketlerin
sonuglariyla karsilastirma yapma imkani vermesi bakimindan onem tasimaktadir. Amerika ve Cin orneklerini Avrupa
borsalarina kote sirketler takip etmektedir.

incelenen 25 calismanin 10’u bankalar {izerinde arastirma yapmistir. Bankalar ekonomi igin kritik &neme sahip olmalari
dolayisiyla kaliteli finansal raporlamaya en fazla ihtiyag duyulan kuruluslardir. Bunun yaninda gergege uygun deger 6lciimiinin
en yaygin uygulama alani finansal varlk ve yikimliliklerin degerlemesinde goriilmektedir. Bu nedenlerle bankacilik sektori
Gzerinde yapilan galismalar 6nem tagimaktadir. Bankacilik sektdrli uygulamalari incelendiginde, gercege uygun deger ve
kazang yonetimi arasindaki iliski 5 ¢alismada negatif yonlu olarak tespit edilmistir. Grenier (2015) tarafindan Amerikan
bankalari Gizerinde yapilan ¢alismada, gercege uygun deger dlgiminln uygulamasinin kazanglar ve dizenleyici sermaye
y6netimi Gzerindeki etkisi arastirilmaktadir. Calismada gergege uygun deger uygulayan ve uygulamayan bankalar iki ayri gruba
ayrilarak, kazang yonetimi davranislarindaki farkhliklar analiz edilmistir. Calisma bulgulari, gercege uygun deger uygulayan
bankalarda kazanglarin ve sermayenin daha az yonetildigini desteklemektedir. Benzer bir ¢alisma Couch, vd. (2017) tarafindan
yapilmistir. Amerika'da borsaya kote bankalar ile yapilan analizde, gercege uygun deger uygulamasinin, faaliyet karindaki
degisim ile 6lglilen kazang dalgalanmasini azalttigi tespit edilmistir. Kazang dalgalanmasini net karin standart sapmasi ile 6lgen
Sodan (2019) ise gercege uygun deger hiyerarsisinin etkisini arastirmistir. Calismada seviye 1 girdileri ile yapilan degerlemenin
kazang dalgalanmasini azalttigi yoninde bulgulara ulasiimistir. Takacs, vd. (2020) tarafindan, 409 Avrupa bankasi ile yapilan
¢alismada, IFRS 13 oOncesi ve sonrasi dénem karsilastiriimistir. Calismada, IFRS 13'e gegisle birlikte artan gercege uygun
degerleme uygulamalarinin kazang kalitesini arttigi ydniinde bulgulara ulasiimistir. Ote yandan, bankacilik sekt&rii drneklerini
inceleyerek gercege uygun deger ol¢iminiin kazang yonetimini arttirdigina dair sonuglar elde eden 4 galisma bulunmaktadir.
Bunlardan en eskisi Cheng (2012) tarafindan gergeklestirilmistir. 886 banka ile yapilan ¢alismada gergege uygun deger
raporlamasina gegisle, muhasebe takdir yetkisinin kullaniminin arttigi tespit edilmistir. Zhao, vd. (2019) da gergege uygun
deger oOlgiimiine gegisin etkisini arastirmistir. Bankalarin kredi kazang karsiliklarini ve buna ikame olarak sekiritizasyon
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kazanglari yolu ile kazang yonetimi yapip yapmadigini arastiran ¢alismada, risk dizeyi arttikca kazang Uzerindeki takdir
yetkisinin de arttigi tespit edilmistir. Bagna, vd. (2015) ve Robinson, vd. (2018) ise seviye 3 ile yapilan 6l¢imin etkisini
incelemistir. Bagna, vd. (2015) tarafindan Avrupa bankalari 6rnekleriyle yapilan galismada, Seviye 3 hiyerarsisinde
siniflandirilan likit olmayan finansal araglarin gercege uygun degerindeki indirimlerin kazang yénetimi kaynakl olduguna dair
bulgular tespit edilmistir. Robinson, vd.’nin (2018) arastirmasinda ise Seviye 3 raporlayan isletmelerin sermaye rasyolarini
artirmak icin daha fazla gerceklesmemis kar acikladiklari tespit edilmistir. Bankacilik sektérii 6rneklerini inceleyen bir diger
calisma da Dong, vd. (2014) tarafindan gergeklestirilmistir. Calismada bankalarin, satisa hazir menkul kiymetlerin kazang ve
kayiplarinin yeniden siniflandiriimasi yolu ile kazang yonetimi yapip yapmadiklari arastirilmis, anlamh bir iliski bulunmamustir.

CGalisma kapsaminda incelenen 25 arastirmanin 15 tanesinde, gergege uygun deger 6lgliminin ya da gergege uygun deger
Olgimine gecisin kazang yonetimi U(zerindeki etkisi arastirilmaktadir. Bunlardan bir bolimii gercege uygun deger
uygulamalarinin basladigi yil sonrasi dénem ile baslamadan 6nceki dénemi karsilastirirken, bir kismi ise isletmeleri gercege
uygun deger olcimu yapanlar ve yapmayanlar olarak siniflandirarak analiz yapmistir. Bratten, vd.’nin (2020) calismasinda ise
tiim varhk ve yakumlultkler iginde gergege uygun degerin kullanim dizeyini baz alinmistir. Kalan 10 galismada ise hiyerarsi
seviyeleri kullanilarak arastirma yapilmistir. Bu iki siniflandirma (GUD uygulamasi — hiyerarsi seviyesi) tim arastirmalarin bir
blttn halinde yorumlanabilmesi icin en anlamli bilgiyi sunmaktadir. Arastirmalarinda genel olarak gergege uygun deger
Olgimunin etkilerini konu alan 15 ¢alismanin 6 tanesinde, gercege uygun deger 6lcimunin kazang yonetimi uygulamalarini
azalttigi tespit edilirken, 6 tanesinde ise attirdigina iliskin bulgulara ulasiimistir. Bu sonuglarin, 6rneklem secimi, degiskenlerin
dlcimii ve analiz ydnteminden etkilenmis olabilecegi diisiiniilmektedir. Ornegin, He, vd. (2012) tarafindan Cin’de borsaya
kote isletme Ornekleriyle yapilan arastirmada menkul kiymetlerde negatif gercege uygun deger degisimi bildirenlerin, menkul
kiymetleri satarak daha fazla kazang beyan etme olasiliklarinin, pozitif gercege uygun deger degisikligi bildiren firmalardan
daha fazla oldugu yoniinde bulgulara ulasiimistir. Wang, vd. (2021) de Cin'de borsaya kote isletmeler ile arastirma yapmis,
gercege uygun degerin hisse senedi rehin orani ile 6lglilen kazang yonetimi Gzerindeki diizenleyici etkisinin daha fazla oldugu
tespit edilmistir. Chen ve Gavious (2016) tarafindan gerceklestirilen calisma israil’de gercege uygun degerin benimsenmesini
takiben sirketlerin temetti politikasindaki degisiklikleri aragtirmaktadir. Calismada hem gergeklesmemis kazang lzerinden
odenen temettilerde hem de agresif vergi uygulamalarinda gergege uygun deger uygulamasi sonrasi 6nemli artis tespit
edilmistir. Ancak Pinto ve Pais (2015), Portekiz sirketlerinde gayrimenkul yatirim fonlari yoneticilerinin gercege uygun deger
muhasebesi segimlerinin kar dagitimlari Gzerindeki etkisi arastirmis ve gergcege uygun deger 6lglimiiniin, yoneticilerin takdir
yetkisini azaltmada yardimci olacagina dair kanitlar bulmustur. 2 galismada ise karma sonuglar elde edilmistir. Ornegin, Choi,
vd. (2015) tarafindan S&P 500'de islem goren sirket ile yapilan arastirmada, FAS 133 riskten korunma muhasebesi
standardinin uygulanmasindan sonraki donemde tirev Urlnlerin riskten korunmasi ve istege bagli tahakkuklar arasindaki
ikame etkisinin dustligli, ancak kazang¢ dalgalanmalarinin arttig tespit edilmistir. Bratten, vd. (2020) tarafindan yapilan
¢alismada, daha ylksek gergege uygun deger muhasebesi kullanan bankalarda kredi zarar karsiliklari yoluyla yapilan kazang
yonetiminin daha dustik oldugu, donisiim temelli (6rnegin kar/zararin zamanlamasi yoluyla) kazang yonetimi uygulamalarinin
ise arttig) tespit edilmistir.

Hiyerarsi seviyesi baz alinarak yapilan galismalar daha net bir sonu¢ sunmaktadir. 10 galismanin sadece 2 tanesinde gergege
uygun degerinin kazang yénetimine etkisi negatiftir. Ancak, bunlardan ilki Sodan’in (2019) calismasidir ve bu ¢alismada seviye
1 girdilerinin etkisi 6lgtilmektedir. Diger ¢alisma ise Xu (2019) tarafindan gergeklestirilmistir. Calismada seviye 2 ve seviye 3
girdi seviyelerinin ihtiyari kredi zarar karsiliklari tizerindeki etkisi analiz edilmistir. Her iki seviyede de bulgular negatif olmakla
birlikte, hiyerarsi seviyelerindeki artigla seffafligin azaldigi ve ihtiyariligin arttigi tespit edilmistir. Diger tim g¢alismalarda ise
(Bagna, vd., 2015; Hsu ve Lin, 2016; Kohlbeck, vd., 2017; Robinson, vd., 2018; Lilien, vd., 2020; Lin, 2021; He, vd., 2021) seviye
3 girdileri kullanilarak yapilan degerlemenin kazang yonetimini arttirdigi tespit edilmistir.

Calisma sonuglari bir bitin olarak degerlendirildiginde, incelenen 25 galismada gergege uygun degerin kazang yonetimini
azalttigi sonucunu destekleyenlerin sayisi 8; arttirdigi yoniinde bulgular elde eden ¢alismalarin sayisi ise 13’tir. Calismalarin
agirhkh sonucu pozitif yonli iliskiyi desteklemekle birlikte bunlarin 7 tanesi, seviye 3 girdilerinin etkilerini arastiran
¢alismalardan olugmaktadir. 3 ¢calismada karma bulgulara ulasilirken, 1 ¢alismada ise anlaml bir iliski tespit edilmemistir.

5. SONUC

Varlik ve yukumlaliklerin ilk edinimlerinde maliyet esasina goére degerlenmesi ile gercege uygun deger arasinda bir fark
bulunmamaktadir. ilk edinim tarihindeki maliyet bedeli de gercege uygun bir bedeli yansitiyor olacaktir. Ancak zaman iginde,
degisen ekonomik kosullar altinda, maliyet esasi ile degerlenen varlik ve yikimluliklerin olmalari gereken degeri yansitmasi
ve finansal tablo kullanicilarina dogru bilgi sunmasi ihtimali zayif kalmaktadir. Bu nedenle, gergege uygun deger, tartismali
tahmin yontemlerine ragmen, varlik ve yiikiimliliklerin finansal tablolarda gergege en yakin haliyle rapor edilmesi ihtiyacini
en iyi kargilayan degerleme yontemi olarak gérilmektedir.

Literatir incelendiginde, gercege uygun degerin kazang yonetimini tesvik edip etmedigine dair yapilan arastirmalarda net bir
fikir birligine varilmadigi gérilmektedir. Bu ¢alisma kapsaminda incelenen ampirik arastirmalarin sonuglari da benzer bulgular
vermektedir. Calismalarin agirhkl kisminda gercege uygun degerin kazang yonetimi uygulamalarini arttirdigi tespit edilmis
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olmakla birlikte, bu galismalarin agirhkh bolimi de seviye 3 girdileri ile yapilan degerleme sonuglarina dayanmaktadir.
Gergege uygun deger kullanimini bir bltiin olarak ele alan ve gergege uygun deger dncesi ve sonrasi donemi karsilastiran
¢alismalarin 6nemli bélimiinde kazang yonetiminin azaldigina dair kanitlar elde edilirken, seviye 3 girdilerinin kullaniminin
etkisini arastiran hemen hemen tiim g¢alismalarda, gergege uygun degerin kazang yonetimini destekledigi goriilmektedir.
Dolayisiyla, gergege uygun deger bir bitln olarak distintldigunde, kullanicilara faydali bilgiler sunarken, seviye 3 girdilerinin
kullanimi nedeniyle kazang yonetimine firsat verdigi sonucu ortaya ¢ikmaktadir.

Gergege uygun deger ve kazang yonetimi iliskisini ampirik olarak ele alan galismalarin agirlikli kismi Amerika’da borsaya kote
sirket ornekleri ile gergeklestiriimektedir. Konuyu, Cin disinda, gelismekte olan ulkelerdeki sirket érnekleri ile inceleyen
¢alismalarin sayisi ise yetersiz kalmaktadir. Gelecek ¢alismalarda gelismis ve gelismekte olan ulke 6rneklerini ampirik olarak
karsilagtirilmasi literattire faydali bilgiler sunacaktir. Ayrica, farkli varlik ve yiktmliliklerde gergege uygun deger tespiti igin
kullanilan seviye girdileri de farkhlik gésterebilmektedir. Ornegin finansal araglar, yapilari itibariyle, agirlikli olarak seviye 1 ve
seviye 2 girdileri ile Olgllebilmektedir. Ancak maddi duran varliklar ya da yatirrm amagli gayrimenkullerin dlgiminde
kullanilacak etkin piyasa fiyatlarina ya da gozlemlenebilir diger girdilere ulasim imkani ¢ok daha kisitlidir. Bu varliklarin
degerlemesinde seviye 3 girdileri de 6nemli yer tutmaktadir. Bu nedenle, tiim varlik ve kaynak gruplarini iceren ¢alismalarda,
varlik ve kaynaklarin siniflandirilarak iliskinin dlgtilmesi 6Gnem tagimaktadir. Bunun yaninda, bircok calismada gercege uygun
degerin kazang yonetimi izerindeki etkisinin glcll bir kurumsal yonetim yapisi ile hafifleyecegine dair kanitlar sunulmaktadir.
Gelecek galismalarda isletmelerin kurumsal yapilarini gosteren degiskenlerin de analize dahil edilmesi daha genis bir ¢ikarim
yapma olanagini arttiracaktir.
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ABSTRACT

Purpose- Stability of the financial system and the performance of its most important constituents, namely the banks, are crucial for the well-
being of an economy. Turkey is one of the biggest Emerging Market economies making its banking sector a good case for analysing the bank
performance in the era surrounding the Covid-19 Pandemic. This paper aims to map Turkish banking sector in terms of its players’ financial
strength and identify the attributes of the banks that present weaknesses in the period around Covid-19 Pandemic.

Methodology- A hierarchical cluster analysis with Ward’s method and squared Euclidean distance measure is conducted to divide the Turkish
banking sector into groups which display maximum between cluster variance and minimum within-cluster variance based on 14 attributes
both derived from CAMEL ratios and categorical characteristics. The analysis repeated with non-hierarchical and two-steps clustering to
identify the most relevant characteristics in distinguishing the banks. A subsequent ANOVA test is also applied looking at any statistically
significant differences among the clusters in regard to bank credit ratings. 32 banks are included in the study which are headquartered in
Turkey and regularly publish independently audited annual financial reports.

Findings- Turkish banking sector can be divided into three groups in terms of their financial strength: the large local banks with strong capital
levels, the large banks owned by foreigners and the small local banks with limited lending capabilities. The results of ANOVA test shows that
there is a significant main association of a bank’s cluster with its potency, F (2,29) = 16.106, P=0.000. The tests reveal that 2 clusters that
make up the three-fourths of Turkish banking sector have underperformed.

Conclusion- The analysis provides an ease for understanding the Turkish banking sector’s structure by grouping the banks into certain
categories. Such grouping enables the reader to grasp which attributes are important in evaluating the strength of the players, as well as the
overall banking sector. It is found that there is room for improvement for a significant three-fourth portion of the sector. It is also shown
that the key attribute which is going to play a central role in this improvement is capitalization.

Keywords: Turkish banks, Turkish banking sector, Cluster Analysis, bank performance in Turkey, Turkish Banking in Covid19 Era.
JEL Codes: C12, C38, G21.

1. INTRODUCTION

Banking is one of the key sectors of any economy. The health and performance of a country’s banking sector is reflected in
its overall economic performance. The sector is instrumental in terms of decreasing agency costs, enhancing the monitoring
of the agents (Diamond, 1984), generating liquidity (Gorton & Pennacchi, 1990), channeling funds to the real sector and
providing credit (Petersen & Rajan, 1994). Any structural weaknesses in the banks’ balance sheets are going to cause
inevitable and serious damages to an economy and its actors like businesses or households. Therefore, assessing the
performance of the banking sector is essential.

Having the importance of measuring the strength of the banking in mind, this paper aims to map the Turkish banking sector
in terms of the financial quality of its players. The financial quality of a bank is determined by looking at its balance sheet and
income statement items, as well as certain performance ratios. With this study, it is intended to find out which players in the
banking sector are strong, which are relatively weak, and which are vulnerable in a way to pose a threat to the soundness of
the economy. To this end, a cluster analysis is going to be conducted based on the performance indicators which the literature
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widely employs, and the banks in the Turkish financial system are going to be formed into clusters according to their certain
attributes to test the following hypotheses:

H1,: Turkish banks display no statistically significant difference in terms of their financial strength and can be approached as
one group.

H1;: Turkish banks are different in terms of their financial strength, so should be grouped in separate clusters to be identified.

One widely suggested tool to decrease risks of the banking system is capital requirements. Capital requirements constitute
regulatory and supervisory authorities’ most commonly employed prescription to mitigate the risks in the financial system
(Buckley, 2004). With this research paper, it can also be tested whether looking at capitalization to evaluate a bank’s
vulnerability makes sense for Turkish banks, in a period marked with the effects of Covid-19 pandemic. Hence, these null and
alternative hypotheses are formed:

H2,: There is not a statistically significant difference between bank balance sheet items in their power of determining a bank’s
vulnerability.

H2;: Capital levels are key in assessing whether a bank is strong or vulnerable.

This paper is organized to have the following flow: introduction section provides some background information and explains
why clustering the Turkish banks is important. Second part is allocated to the related literature and how our paper is linked
to previous studies. Third section elaborates the data and the methodology that is going to be applied in this research paper.
Fourth part presents the results and discusses their implications, and the fifth part concludes.

2. LITERATURE REVIEW

In the banking literature, the determinants of the bank performance measures are usually classified with internal and external
determinants. The most known internal factors used in bank performance are the return on assets (ROA) and the return on
capital (ROE) which are calculated based on bank financial statements. The attibutes derived from so called CAMEL (Capital
Adequacy, Asset Quality, Earnings, and Liquidity) ratios make up the other performance indicators. Berger (1995) in his
seminal paper addressed the impact of capital on the performance of US Banks between 1983 and 1989 and found that the
high capital and earnings positively Granger-caused each other, meaning that the increase in capital leads to an increase in
earnings. Goddard et al (2004) studied the performance of European banks across six countries and found a weak connection
between size and profitability (measured by ROE). Molyneux and Seth (1998) investigated the performance of foreign banks
in the United States (1987- 91) and their overall results indicate that capital strength, commercial and industrial loan growth,
and assets composition were important factors in determining foreign banks' ROA in the period under study. Athanasoglou
et al. (2006; 2008) and Vong and Chan (2009) found that bank performance and credit risk have a negative relationship,
therefore the higher exposure to credit risks leads to reduction in bank profits. Bourke (1989), Molyneux and Thornton (1992),
Athanasoglou et al. (2006; 2008), and Pasiourias and Kosmidou (2007) confirmed that a low level of cost enhances bank
efficiency, impliying a negative relationship between operating expenses and performance. In terms of external factors, Perry
(1992) studied the relationship between bank performance and inflation, and concluded that the impact of inflation is pretty
much linked to the expected inflation rates by banks. Pereira and Filipe (2018) investigated the relationship between the
board quality of banks and bank performance in Portugal and found that the level of education of board members positively
influence both the ROA and ROE. Heffernan and Fu (2008) worked on determinants of bank performance in Chinese banks,
and checked whether bank efficiency and performance of Chinese banks got better after the 1978 reforms. Their study
showed that some macroeconomic variables and financial ratios are significantly associated, and a bank’s type matters
whereas its size, being listed or having foreign ownership do not.

Before, cluster analysis is also applied for a number of times to group Turkish banks in terms of their efficiency (Yayar &
Karaca, 2014), profitability (Oral & Akkaya, 2015; Sevinc 2015), capitalization (Karaatli, 2020), likelihood to fail (Boyacioglu,
Kara & Baykan, 2009) or their customers’ perceptions and usage habits of internet banking services (Polatoglu & Ekin, 2001).
What this paper contributes is that it will cluster the Turkish banks not only on key performance ratios and widely-accepted
balance sheet and income statement items, but also on categorical attributes like ownership characteristics and participation
banking activities. The examination will also be a recent one, as the latest available published annual reports of the banks are
employed which coincided with the era of economic slowdown due to Covid-19 pandemic. As the credits provided to the real
sector through banks are among the most influential tools to stir up the economy, spotting and mapping the capability of
Turkish banking sector will provide implications both for investors and policy-makers.
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3. DATA AND METHODOLOGY

As of the time of this paper, there are 52 banks operating in Turkey. The sector is large one with a total asset size of TRY 6.5
trillion, a value which is greater than Turkish GNP. More than 202.000 people are employed by the sector (BDDK, 2021). Not
all the banks that have operations in Turkey are included in this study. The branches of foreign banks and representative
offices are excluded since their performance indicators like liquidity position or capitalization are determined by their home
country dynamics rather than the aspects of Turkish banking sector. The banks that were transferred to State Deposit
Insurance Fund (SDIF- TMSF) after the 2001 crisis are also omitted from the sample because they have activity mostly limited
to transaction banking, making their figures unrepresentative of the sector. Taken all these into consideration, 32 banks are
included in this study. The sample comprises all the banks that are headquartered in Turkey, and regularly publish
independently audited annual financial reports. The data is primary, collected from the latest annual financial statements of
Turkish banks.

This paper’s objective is to come up with groups of banks that are distinct from each other while at the same time have similar
members inside each of them. Cluster analysis technique enables the researcher to divide the observations into distinct
groups by combining them with maximum between cluster variance and minimum within cluster variance (Hair, Black, Babin,
& Anderson, 2018). This technique is selected as the method of this research, because it is a good fit for the objective of the
paper which is to come up with groups that provide the reader an explanation of the Turkish banking sector’s structure. SPSS
is employed as the statistical package. Cluster analysis is based on the 14 performance indicators that are listed and explained
below.

Foreign/ Local Ownership Dummy: Foreign ownership stands for the share of foreign shareholders with more than 25% of
the total shares.

Participation/ Conventional Banking Dummy: Participation bank means the bank acts in accordance with the Islamic rules.
State/ Private Ownership Dummy: State ownership means 25% or more shares of a bank belong to the Turkish state.

Institutional/ Real Person Ownership Dummy: What is meant by institutional ownership is to have an institutional owner
which holds more than 25% of the bank’s total shares.

Total Assets (TA): Total assets stand for the asset size of a bank in TRY millions.
Total Equity (TE): This variable shows the total shareholders’ equity of a bank in TRY millions.

Non-performing Loans (NPL) Ratio (%): This variable is calculated by dividing impaired loans of a bank’s loan book by total
loan amount.

Growth of Gross Loans (%): This variable is the yearly percentage growth rate of a bank’s credits.

Return on Average Equity (ROAE) (%): This ratio is calculated by dividing the profit by average shareholder’s equity value for
the last two subsequent periods.

Return on Average Assets (ROAA) (%): It is calculated by dividing the profit by average asset size for the last two subsequent
periods.

Loans/ Deposits (%): This ratio is used to measure how liquid a bank is. Smaller the ratio, more liquid is the bank. As the name
suggests, the ratio is derived by dividing the loan figure by customer deposits.

Liquidity Coverage Ratio (%): This ratio is calculated according to regulatory standards by dividing high quality liquid assets
(such as cash and securities) by total cash flows.

Capitalization (%) : This variable represents the percentage value of Common Tier | Equity Capital Ratio of a bank, meaning
that Common Tier | Equity divided by risk weighted assets.

Total Weighted Risks (TWR): This item represents the weighted risks on and off-balance sheet items of a bank. It shows the
extent of a bank’s exposure.

After the selection of variables, our analysis starts with the application of hierarchical clustering to determine the number of
clusters. For the linkage method, Ward’s method is chosen because it enables the researcher to get roughly equal sized
clusters through the minimization of within-group variation. In Ward's method, the similarity between two clusters is the sum
of squares within the clusters across all variables. When two clusters are going to be combined, the ones that cause the
smallest rise in sum of squares in cluster distances are going to be merged (Ward, 1963). As the distance measure, squared
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Euclidean distance is employed. Squared Euclidean measure of similarity is attained through the summation of the squares
between two groups for all variables. It is selected because its usage with Ward’s method of clustering is recommended (Hair,
Black, Babin, & Anderson, 2018). Standardization is undertaken by the transformation of values into Z scores. Hierarchical
clustering is followed by a non-hierarchical clustering to assess the relevance of the variables. Finally, a two steps analysis is
carried, and the ultimate cluster number is decided upon as 3. After the cluster analysis, the next thing to check is whether
there exists any statistically significant difference between these clusters in terms of their financial strenght. To find out, an
ANOVA test is run. The categories are the 3 bank groups which are derived from the cluster analysis and how different they
are in terms of their strenght is checked based on the Fl ratings of Fitch. These ratings fall into 6 categories for Turkish banks
as of the date of this paper, the lowest being b- and the highest being bb+.

4. FINDINGS

Hierarchical clustering suggests a two-cluster solution, presenting a 28% increase in the coefficient which shows the
difference between two closest observations in the combined cluster if clustering was resumed in the final step.
Subsequently, k-means clustering which employed the k-value “2” in accordance with the results of the first test, is run to
spot the power of variables. Five of the variables have p values smaller than 0.05 making them most the relevant ones. These
5 variables with high power are foreign/ local ownership, state/ private ownership, total assets (TA), total equity (TE), and
total weighted risks (TWR). To have precise findings, 9 variables with low power are removed, and with the inclusion of only
high-power variables, a two-step cluster analysis is conducted. First, since it is the cluster number generated from
agglomeration table of hierarchical clustering, as well as the k-value used in non-hierarchical clustering, “2” is specified as the
fixed number in two-step cluster analysis. Subsequently, another two-step cluster analysis is run in which no fixed number is
specified. The cluster quality of these applications is compared with each other. The latter model which came up with three
clusters provided a better cluster quality compared to the model with two clusters. Based on these analyses, we decided to
proceed to profiling with the model which comprise three clusters. A summary of the results is listed in Table 1.

Table 1: Results of the Cluster Analysis

Highest Lowest Highest Lowest Mean Highest Lowest | Characterizable Characterizable
Clusters Mean in Mean in Mean in in Mean in Mean with Private with Foreign
Assets Assets Capitalization | Capitalization TWR in TWR Ownership Ownership
1t Cluster X
2nd Cluster X X X X
3 Cluster X X X

The cluster analysis has provided some straightforward findings for profiling. The first cluster which we label as “large local
banks with strong capital levels”, has the highest mean value for TE value meaning that the members of this cluster can be
associated with strong capitalization levels. In terms of TA and TWR, the cluster’s mean values fall between those of the
second and third clusters. In asset size, the mean value is closer to the second cluster which is made of banks with the largest
asset size. On the other hand, for TWR, it is closer to the third cluster which has the banks with smallest asset size and capital
levels. The cluster is made of local banks. State ownership or private ownership are not among the distinguishing features of
this cluster, as state owned and private banks are evenly distributed in it. First things that immediately catch the eye in the
second cluster are the highest mean in TA and TWR. This cluster displays how lending capabilities increase with greater asset
size and it also implies that the banks’ balance sheets are largely made of loans despite the negative environment stemmed
from Covid-19 pandemic. Second cluster is wholly consisted of private banks with foreign ownership. This cluster can be
named as “large banks owned by foreigners”. Third cluster has the lowest mean for all three continuous attributes of TA, TE
and TWR. It can be seen that size and lending levels are positively associated for this data set, and as size declines, the TWR
figure also decreases. These banks are entirely locally owned. In terms of state ownership, there is no clear tendency; but it
seems that the private banks slightly dominate this cluster. It is appropriate to label this cluster as “small local banks with
limited lending capabilities”.

With the employment of ANOVA, it is found that there is significant main association of a bank’s cluster with vulnerability, F
(2,29) = 16.106, P=0.000. Results can be seen in Table 2. Prior to the ANOVA test, error variances are checked and Levene’s
test of equality of error variances gave insignificant result. Therefore, homogeneity of the variance is assumed. Following the
results of the ANOVA, 2 post-hoc analyses, namely Tukey HSD and LSD are run which gave the same results. As Tukey HSD
tends to give better results in equally sized comparisons, LSD results are going to be interpreted here. The post-hoc analysis
of LSD suggests that there is a statistically significant difference between Cluster 1 and Cluster 2, as well as Cluster 1 and
Cluster 3. On the other hand, there is no statistically significant difference between Cluster 2 and Cluster 3.
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Table 2: Results of ANOVA Test

Vulnerability Sum of Squares Df Mean Square F Sig
Between Groups 22.563 2 11.281 16.106 .000
Within Groups 20.313 29 .700
Total 42.875 31

After the cluster analysis and the ANOVA test following it, the first null hypothesis which states that Turkish banks display no
statistically significant difference in terms of their financial strength is rejected. Turkish banks are distinct, and should be
assessed in different clusters. As the cluster analysis suggests, the groups have different characteristics and although the first
cluster with high capitalization can be accepted as a safe cluster, the remaining two pose vulnerabilities and they must be
monitored under more strict scrutiny. This brings us to the second hypothesis which is about the role of capitalization as an
important factor that reduces vulnerability of a financial institution. Again, the null hypothesis of there is not a statistically
significant difference between bank balance sheet items in their power of determining a bank’s vulnerability is rejected.
Capitalization is substantial in the determination of a bank’s strength. So, the alternative hypothesis is supported with the
findings of this research paper. This result is also in line with BRSA’s capital requirement regulations and Basel framework.

5. CONCLUSION

This research is conducted in order to map the Turkish banking sector and to spot which banks are more likely to adversely
affect the financial system’s stability. To find out, a cluster analysis is run. Following the trial of several combinations of linkage
method, distance measure and sample components, as well as the comparison of model qualities derived from three
clustering appplications, we concluded that Turkish banking sector is best described in three clusters which we name as large
local banks with strong capital levels, large banks owned by foreigners and small local banks with limited lending capabilities.
Subsequently, an ANOVA test was conducted to check whether the differences between the clusters are statistically
significant. It is found that the first cluster is significantly different from the second and third clusters. This cluster is also the
one which possesses the highest mean for capitalization and the rating. It can be regarded as the cluster of safest Turkish
banks. Second and third clusters are not significantly different from each other and can be associated with underperformance.
Our findings which suggest to approach Turkish banking sector in groups rather than as a whole is in line with the previous
literature.Through its results about the attributes of strong banks, our paper can also be linked to the literature which stresses
the importance of capitalization for banking industry. It is a well-known and well-documented fact that the problems in the
financial sector spill over to the rest of the economy and may cause reduction in wealth and living standards. Therefore,
identifying and addressing to the banking sector’s problems is vital. This research paper serves to this identification.
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ABSTRACT

Purpose. COVID-19's spread and worldwide efforts to contain it are having a significant influence on UK economic activity. Investor concerns
about the coronavirus pandemic intensified, resulting in a decline in the value of listed shares and heightened market volatility. In this
context, it is interesting to look into the considerable banking stocks in the UK to assess the risk of an investment over a set amount of time.
The study's primary goal is to apply analytical and simulation VaR methodologies to five UK banking stocks, which has never been done before
in the literature.

Methodology. A quantitative research design focused on data synthesis was adopted for this study. Specifically, we conducted a quantitative
(VaR) analysis of five UK banking stocks, including HSBC Holdings Plc (HSBA.L), Barclays Plc (BARC.L), Standard Chartered Plc (STAN.L), Llyods
Banking Group Plc (LLOY.L), and NatWest Group Plc (NWG.L), to estimate the risk of an investment portfolio. In addition to a historical VaR
simulation and the variance-covariance method, we used a Monte Carlo simulation, following the GBM approach, to predict probable
investment loss.

Findings. Results show that the high magnitude of VaR would be primarily due to a rise in the confidence interval (i.e., higher VaR at 99%
than 95%). Since we made no distributional assumptions, the predicted loss based on historical simulation is smaller than the other two
methods. The scenarios used in VaR computation are confined to those found in the historical sample. Returns do not always follow a normal
distribution in the variance-covariance approach, especially during times of crisis, causing variances and covariances to change over time.
The assumption of a completely normal distribution cannot be applied to the Monte-Carlo approach.

Conclusion. This paper proposes a paradigm for analyzing portfolio performance using VaR analysis. Based on data for five UK banking
equities, we revealed that the portfolio was at high risk at the start of the pandemic. The value of measuring a portfolio's VaR over time lies
in both the speed with which a change in the risk profile is identified and the reflective process of analyzing why. A limitation of this research,
however, is that it did not identify the maximum loss.

Keywords: VaR Analysis, historical simulation, variance-covariance, Monte-Carlo simulation, COVID-19 pandemic.
JEL Codes: G21, G23, G24

1. INTRODUCTION

In 2007, when the big investment banks began writing down billions of dollars in mortgage-backed derivatives and other toxic
instruments, it became evident that risk managers failed to protect the global financial system (Rudd, 2009). This was well
before Bear Stearns went bankrupt before the government took over Fannie Mae and Freddie Mac (Frame et al., 2015).

That is before it became clear that the most significant banks and investment businesses in the United States- and, indeed,
most of the Western world- were taking risks that were so absurd that they threatened to bring down the financial system
itself. On the flip side, this was back when large financial firms were still telling investors that everything was fine, despite
these minor setbacks — promises based, in part, on their amazingly complicated mathematical models for calculating risk in
various portfolios (Saunders and Allen, 2010). There are numerous similar models, but Value-at-Risk (VaR)- is by far the most
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popular. VaR's main attraction, and its main selling point for non-quants, is that it expresses risk as a dollar figure (single
number), no less (Pérignon and Smith, 2010).

Similar to the global financial crisis of 2007-2008, an unexpected event called the COVID-19 pandemic has created a financial
disturbance worldwide, and the UK banking stocks are no exception. From the month before the government lockdown
measures (23 March 2020), the coronavirus (COVID-19) pandemic had a massive impact on financial markets, as seen by big,
unprecedented swings in UK banking stocks (ONS, 2020). The fundamental cause of all sectors' sharp, unprecedented losses
in the value of listed shares on their balance sheets, culminating in the most significant fall since records began in 1987, was
stock market volatility, which replicated the similar pattern observed during the 2008-2009 financial crisis (ONS, 2020).
Therefore, VAR analysis should be applied to the significant UK banking stocks to estimate the risk of portfolio investments
for the investors.

The objective of this study is to apply, compare and contrast various VAR analysis techniques, including the historical method,
the parametric method, and the simulation method on the five UK banking stocks. The chosen stocks are HSBC Holdings Plc
(HSBA.L), Barclays Plc (BARC.L), Standard Charted Plc (STAN.L), Llyods Banking Group Plc (LLOY.L), and NatWest Group Plc
(NWG.L). The data is collected from Yahoo Finance for the period between 10 January 2020 to 5 August 2021. The data will
be analysed using the Excel modelling technique.

More significant investor concerns about the coronavirus (COVID-19) pandemic led to a drop in the value of listed shares,
resulting in increased market volatility. Due to a 25% loss in the Financial Times Stock Exchange (FTSE) 100 index, which tracks
the share values of the top public businesses listed on the London Stock Exchange (LSE), UK stocks were the weakest of the
significant regional equity market indices globally (ONS, 2020). The FTSE 100 index had its worst quarter in three decades,
with UK company shares falling by 25% despite hitting a record high in January (ONS, 2020). This scenario makes it an
interesting topic to investigate the significant banking stocks in the UK to determine the risk of an investment over a specified
period of time. Therefore, the clear motivation of this study involves applying analytical and simulation VaR approaches to
five UK banking stocks which have not been done in the existing literature.

Estimating a portfolio's Value-at-Risk is the subject of extensive and still-growing research. Several analytical and simulation-
based techniques are available, depending on the degree of non-linearity of the instruments in the portfolio and the
willingness to make stringent assumptions on the underlying statistical distributions. In its most basic form, it calculates the
risk limits of a portfolio over short time periods, assuming a "normal" market. VaR is the only regularly used risk metric that
can be applied to almost every asset class, which is one of the reasons it has become so popular. It also considers a bewildering
array of variables, like leverage, diversification, and volatility, that make up the type of market risk that traders and
organisations confront on a daily basis. As a result, the study will provide a current view of the risk concerns of the chosen
UK banking stocks.

The study will contribute to the existing body of knowledge in financial research by applying the Excel modelling technique
to estimate the amount of potential loss in an investment portfolio of the five chosen banking stocks. Both simulation and
analytical techniques will be applied to the real data of the stocks. The results will provide a comparative view of the
techniques that future researchers can use to develop new risk management models or extend the existing versions of VaR
methods.

The paper is divided into various sections, including literature review, methodology, results, and conclusion. The literature
review section will provide a critical review of the existing risk management techniques; the methodology will provide an
overwise of the data collection and data analysis methods; the results section will discuss the study's findings. The conclusion
section will conclude the study focusing on the outcomes of the study, limitations of the research, and future work.

2. LITERATURE REVIEW

The below section discusses the critical analysis of existing risk management techniques as applied by researchers in the fields
of banking and finance. The articles, journals, books, and other online material will be fetched from scholarly databases like
Google Scholar, IEEE, Science Direct, news websites, and government publications for this review.

2.1. The Market Risk in Banking and the Rise of VaR

Market risk is described as the risk of a portfolio's value depreciating due to unanticipated changes in market prices or interest
rates (e.g., interest rates). Market risk affects banks in a variety of ways. A rise in interest rates, for example, might influence
banks' earnings by reducing the interest margin between loans and deposits, potentially raising the risk of bad debts. Market
risk also affects banks' trading portfolios; however, their exposures are determined by the institutions' hedging and risk
management techniques like VaR analysis. VaR models date back to the late 1970s and early 1980s when several big financial
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organisations began developing internal models to evaluate and aggregate risks across the organisation (Dionne, 2013).
Institutions began developing these models for their own risk management purposes; as firms became more global and
complex, it became more difficult, but also more important, for them to aggregate their risks while accounting for how they
interacted with one another, and firms lacked the methodology to do so at the time.

Rockafellar and Uryasev (2000) defined the value at risk as the loss in market value over the time horizon t that is surpassed
with probability 1-p for a particular time horizon t and confidence level p. The Bank for International Settlements (BIS) is a
financial institution based in Switzerland that for purposes of calculating bank capital adequacy has set p to 99 percent and t
to 10 days, albeit it would enable restricted use of the benefits of statistical diversification across different holdings and
factors up the anticipated 0.01 critical value by a multiple of three (Rockafellar and Uryasev, 2000). For internal purposes,
several organisations employ an overnight value at risk assessment rather than the two-week standard that is typically asked
for notification to regulators, and the 99 percent confidence level is not universally used (Jorion, 1996). JP Morgan, for
example, publishes its daily VaR at a 95 percent level (Jorion, 1996). Bankers Trust publishes their daily VaR at a level of 99
percent (Rockafellar and Uryasev, 2000).

Similarly, Woods et al. (2008) defined VaR as a statistical indicator of financial risk representing the portfolio's highest likely
loss over a certain holding time. Because the adjective "likely" is defined in probabilistic terms, the VaR is a statistical measure.
As a result, the VaR figure is dependent on two arbitrary parameters: a holding or horizon period and a probability known as
the confidence level. For example, a bank's VaR on its trading portfolio might be £20 million, with a confidence level of 95%
and a holding term of the next trading day. This means the bank believes it has a 95% chance of making a profit or losing no
more than £20 million on the next trading day.

2.2. Approaches to Estimating VaR

The historical simulation (HS) method is the most straightforward way to calculate Value at Risk. The percentage change for
each risk factor on each day is calculated using market data from the previous 250 days (Hull and White, 1998). Each
percentage change is then multiplied by current market values to get 250 future value scenarios (Hull and White, 1998). The
portfolio is appraised using comprehensive, non-linear pricing models for each scenario. The third-worst day is estimated to
have a VaR of 99 percent.

Cabedo and Moya (2003) proposed the historical simulation approach to quantify oil prices for eight years between 1992 to
1999. The authors created a historical simulation methodology (the historical simulation with ARMA predictions approach,
or HSAF), which enhances the VaR estimates supplied by the HS standard approach, as shown in figurel. Furthermore, their
results indicated that the HSAF VaR predictions are more accurate than ARCH VaR estimations. However, the HSAF
methodology uses the distribution of predicting errors obtained from an estimated ARMA model, rather than the distribution
of actual returns.

Figurel: VaR Analysis of Oil Prices
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Normality and serial independence are not assumed in the historical simulation method. Relaxing these requirements, on the
other hand, means that historical simulation systems struggle to handle translations between various percentiles and holding
periods (Hendricks, 1996). Furthermore, estimating time-varying covariances and the complete covariance matrix between
asset returns is critical for asset pricing, portfolio selection, and risk management, as Kroner and Ng (1998) point out. To
achieve this purpose, a variety of multivariate volatility models have been developed. The diagonal GARCH model was
proposed by Bollerslev et al. (1988), in which the individual variances and covariances are typical GARCH processes. Engle
and Kroner (1995) have suggested the BEKK representation of the GARCH model, which makes the positive definiteness
criterion on the computed covariance matrices easier to apply.

Value-at-risk (VaR) measurements, which generally show the amount of portfolio value that could be lost over a particular
time period with a set confidence level, are commonly used in financial risk management. The variance-covariance method
is another name for the parametric approach, which is used to estimate the risk of a portfolio. It assumes that returns follow
a normal distribution. An expected return and a standard deviation must both be estimated to calculate VaR using this
method.

Lopez and Walter (2000) look at the covariance matrix forecasts for a portfolio of foreign currencies. However, in both practise
and research, the evaluation of VaR models has primarily focused on the frequency of exceptions, ignoring information on
their magnitudes. According to Lopez and Walter (2000)'s empirical findings, covariance matrix forecasts generated from
simple specifications, such as the popular EWMA specification, perform best overall inside a VaR framework. Lucas (2000)
demonstrates that VaR models based on simple measurements of portfolio variance and the normal distribution produce
lower disparities between actual and posited VaR values than more advanced VaR models. However, the problem of non-
normality, which is common in financial data, and the possible bias when employing parametric VaR models have dominated
the VaR literature. When portfolios contain options positions, the normalcy assumption becomes problematic. Option
gammas and deltas have been proposed as a mechanism to describe the convexity of the option, acting as a proxy for the
nonlinear payoffs of options, to bypass this problem (Ho and colleagues, 1997).

The portfolio's return confidence interval in historical simulation methods can be calculated using historical return
"scenarios" created based on a sample frequency distribution. To generate the portfolio's return frequency distribution,
Monte Carlo simulations use many drawings from specified (joint) distributions. The Monte Carlo method is used to calculate
the VaR by producing a random number of future rate possibilities. It is based on non-linear pricing models to estimate the
change in value for each scenario and then calculate the VaR based on the worst losses (Cardenas et al., 2001). The Monte
Carlo method can be used to solve a wide range of risk measurement problems, particularly when working with several
variables (Strong et al., 2009). A known probability distribution is assumed to exist for risk factors.

Because simulation approaches can effectively deal with non-linear return patterns from options and other non-linear
derivative instruments, they are far more versatile than analytical methods (Hallerbach, 1999). The instruments can be
marked to model, and the end-of-horizon portfolio can be determined given a specific sampling of market parameters. As
opposed to Monte Carlo simulation, historical simulation has the advantage of requiring no assumptions about the underlying
return generating distributions and being reasonably quick (Stambaugh, 1996). Analytical methods, on the other hand, are
far more tractable and have a greater computing efficiency when there are (almost) no non-linear return patterns (Hallerbach,
1999).

2.3. Applications of VaR in Banking and Finance

The stock market has always been volatile, and it is exposed to both idiosyncratic and systemic risk. To some level, the risk is
unavoidable and necessary in order to generate substantial profits. However, if it reaches a certain point, it will result in
calamity. If the returns are favourable, it is not a major worry, but it has a significant impact on investors and the economy's
functioning if they are negative. Researchers have devoted a lot of time and effort to studying stock market behaviour,
particularly during crises.

According to Linsmeier and Pearson (2000), the creation of VaR as a risk measure was sparked by significant volatility in main
economic indicators and increased usage of derivatives. It is the best risk measure for a vast class of continuous distributions,
according to Gaglianone et al. (2011). After the Basel Committee on Banking Supervision made it mandatory to quantify risk
using VaR in April 1995, VaR became more prominent as a risk measure in the banking sector and is now used as a base to
compute the capital adequacy ratio. Barone-Adesi et al. (1999) estimated the future distribution of assets and swap values
by filtering historical simulation using GARCH processes. The price changes of options were calculated via a comprehensive
reevaluation of the underlying assets' changing prices. Their model considers asset correlations implicitly rather than
expressly computing or constraining their values over time. VaR values for derivative securities portfolios were calculated
without linearisation. Past returns were given equal probability in historical simulations, ignoring present market conditions.
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Users should choose alternate VaR models for different portfolio estimations based on the distribution, according to Sarma
etal. (2003). Similarly, unrestricted VAR models were used by Tracey (2007) to uncover the leading macroeconomic indicators
influencing the performance of the credit channel for Jamaica's banking sector, given the potential for banking system
instability. Across all types of institutions, the model can anticipate changes in loan quality. The findings imply that monetary
and structural factors influence the buildup of non-performing loans. On the other hand, worst-case scenario research finds
no indication that major macroeconomic shocks would pose a systemic threat to the financial system in the next three years.

Moreover, Swamy (2014) investigated the inter-relatedness and dynamics of banking stability metrics which necessitate bank
soundness, market stability, the absence of turbulence, and low volatility. Using robust panel data drawn from 56 leading
banks for 12 years, the study investigated banking stability by structuring a recursive micro panel vector autoregressive (VAR)
model. It corroborates the significance of the interrelatedness of bank-specific variables such as asset quality, liquidity,
profitability, and capital adequacy. In China's Gold market, Chinhamu et al. (2015) looked at both gains and losses for short
and long trade positions. They found that the accuracy of VaR prediction is dependent on appropriateness for extreme data
observations.

On December 31, 2019, the first case of COVID-19 was reported in Wuhan, China. Later, the World Health Organization (WHO)
declared it a Public Health Emergency of International Concern on January 30, 2020, even though it was not taken seriously
at first (Das and Rout, 2020). With the rapid increase in the infection rate even after travel bans in China, the WHO declared
it a Public Health Emergency of International Concern (Das and Rout, 2020). After this announcement, the stock market
crashed and the London Stock Exchange was no exception (which makes it an interesting case study to investigate further).

The above extensive review of the literature revealed that all the three VaR approaches had been applied in banking and
finance for various purposes. However, there is no evidence that VaR is calculated for the UK banking stocks. Also, none of
the existing studies have compared the VaR of different methods at various confidence intervals to see how they perform in
terms of risk management. The present study aims to fill this gap by computing VaR at 99 percent and 95 percent levels.
Therefore, the current study will specifically fill this gap by revealing the performance of UK banking stocks in a portfolio. As
mentioned, the chosen stocks are HSBC Holdings Plc (HSBA.L), Barclays Plc (BARC.L), Standard Charted Plc (STAN.L), Llyods
Banking Group Plc (LLOY.L), and NatWest Group Plc (NWG.L).

3. DATA AND METHODOLOGY
3.1 Data Collection and Data Analysis

The goal of this study was to adopt a quantitative research design that focused on data synthesis. This research design was
used by Glaser et al. (2014) to collect and analyse numerical data in order to create projections, look for trends and volatility,
and evaluate causal links between asset prices and transaction volumes. In this regard, the current research includes a
guantitative (VaR) analysis of five UK banking stocks to estimate the risk in an investment portfolio. Furthermore, to compute
VaR of the UK banking stocks, the data was collected from the Yahoo Finance database (see tablel). Léeffler and Posch (2011)
suggested the use of Excel for credit risk modelling.

Table 1: Chosen UK Banking Stocks

Assets Name of the individual assets | Ticker (LSE) | weights | £ value
Asset 1 [HSBC Holdings Plc HSBA.L 0.2 20,000
Asset 2 |Barclays Plc BARC.L 0.2 20,000
Asset 3 [Standard Charted Plc STAN.L 0.2 20,000
Asset 4 [Llyods Banking Group Plc LLOY.L 0.2 20,000
Asset 5 [NatWest Group Plc. NWG.L 0.2 20,000

Additionally, Brown and Klingenberg (2015) developed an Excel model that allows the user to choose whether or not to
incorporate extreme events in real estate risk modeling and the severity of these events. The study provided that to quantify
risk, investment counsellors no longer require costly add-ons. The Excel model provided is more robust than other
approaches since it considers distribution shapes that are not readily available (Brown and Klingenberg, 2015). The one
obvious constraint is that users must be conversant with Excel's most basic functions.

Excel software was used to analyse the data from 10 January 2020 (approximate beginning of the COVID-19 pandemic) to 5
August 2021. To extract insights from the data, Excel's statistical algorithms and data visualisation capabilities were used
(Barreto, 2015). Excel modeling enables scenario planning by simulating the effect of critical variables, allowing for the
proper course of action to be taken in various future scenarios (Mason, 2013).
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3.2. VaR Methods

For the study under consideration, a portfolio of five UK banking stocks was constructed by using three different methods-
the Historical Simulation method, the Variance-Covariance method, and the Monte Carlo Simulation Method. The total value
of the portfolio is taken to be £100,000, where each asset weighs 20%, investing £20,000 in each asset. The chosen assets
are HSBC Holdings Plc (HSBA.L), Barclays Plc (BARC.L), Standard Charted Plc (STAN.L), Llyods Banking Group Plc (LLOY.L), and
NatWest Group Plc (NWG.L). Based on 99% and 95% confidence intervals and 397 trading days (between 1-10-2020 to 05-
08-2021), VaR of the portfolio was computed using three different methods as follows:-

= Historical Simulation method: The amount of investment loss is calculated using the closing prices of the assets
(collected from Yahoo Finance) in the historical simulation technique.

=  Variance-covariance method: The variance-covariance approach is a parametric risk management technique that
calculates a portfolio's VaR using the mean and standard deviation (Aninas et al., 2009), as shown in formula 1
below.

The variance-covariance approach to calculate VaR was calculated based on the following formula:
VaR, = (VCVT)/2 (1)

where V is the row vector of VaRs for each individual position, C is the matrix of correlations, VT is the transpose of matrix V
(Corkalo, 2011).

Monte Carlo Simulation method: The George Brownian Motion (GBM) approach was used in the study under discussion. In
a Geometric Brownian Motion (GBM) model (see figure3), the logarithm of a randomly fluctuating quantity follows a
Brownian motion (also known as the Wiener method), according to Estember and Maraa (2016). Despite the fact that the
GBM model requires a significant number of calculations (i.e., limitation) to interpret correct results, it delivers an accurate
value for actual losses (Abidin and Jaffar, 2012). As a result, GBM is the most potent model for predicting probable investment
loss (Abidin and Jaffar, 2012).

The GBM approach to calculate VaR has been illustrated in equation (2) below based on the study by Cheung and Powel
(2012):

AS = S(uAt + oeVAt) (2)

where AS is the change in portfolio value, S is the portfolio value, | is the expected return per unit of time, At is the elapsed
time period, o is the volatility or standard deviation of returns, e is the random variable with a standard normal distribution,

At is the drift and gev/At represents shock.

To estimate drift + shock (pseudo-returns), the steps used include daily returns of all assets, estimation of constant
parameters, price paths, calculation of drift + shock.

4. FINDINGS AND DISCUSSIONS
The results computed by using all VaR methods are discussed in the section below.
4.1. Historical Simulation Method

Based on 397 simulated values, the VaR of five UK banking stocks was computed (Appendix1). The returns of all the assets in
the portfolio were computed by using Excel's LN function, as shown in figure2. After that, the portfolio return was determined
by multiplying the weight of each asset by its daily return.
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Figure 2: LN Function to Calculate Assets’ Returns

LN function returr}f the natural logarithm of a number.
Returns
Asset 1 Asset 2 Asset 3 Asset 4 Asset 5
=LN(B20/B19)
0.0037 0.0105 0.0048 -0.0267 -0.0141
-0.0037 -0.0007 0.0036 0.0002 -0.0056
-0.0139 -0.0010 -0.0189 -0.0161 -0.0255
-0.0096 0.0019 -0.0023 0.0016 -0.0130
-0.0089 0.0052 0.0006 0.0095 0.0121
-0.0014 -0.0027 -0.0037 -0.0095 -0.0089
-0.0034 -0.0115 -0.0121 0.0103 0.0089
0.0021 -0.0075 -0.0029 -0.0070 -0.0089
-0.0188 -0.0142 -0.0126 -0.0119 -0.0163
0.0112 0.0111 0.0123 0.0119 0.0194

The next step is to sort the simulated values (from lowest to highest profit/loss) in ascending order. Finally, as shown in
figure3, historic VaR was determined by multiplying £100000 (portfolio sum) by the ordered simulated values. The same steps
were repeated to obtain VaR at a 95% confidence interval, as shown in figure4.

Figure 3: Computation of Historic VaR at 99% Confidence Interval

VaR VaR
(historic) at 99%

-510.19017
-49.82994
-1229.69889
-236.75103 -236.7510326 P23= No. of observations
546.91014 M8= position of historic VaR
-496.05258 Q23=amount of historic VaR
-87.56348
-528.28530
-1100.32274
1095.24240
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Figure 4: VaR at 95% Confidence Interval

No of VaR VaR
obs. (historic) at 95%
1 -510.19
-49.8299
16 -66.7692
17 1311.32
18 100.532
19 306.258
20 36.0642 36.06416831
21 -439.232
22 868.515
23 828.332
24 -145.692
25 -2060.89
26 -85.8696
27 -2057.4
28 -7.39905
29 303.262

Excel's ROUND function was used to return the position of VaR, as shown in figure5. The VaR using the historical simulation
technique is £246.75, as shown in figure5, based on 397 trading days (between 1-10-2020 and 5-08-2021) with a 99 percent
confidence interval or probability=0.01. It means that the portfolio will not lose more than £246.75 at a 99% confidence
interval. Similarly, with a 95 percent confidence interval or probability=0.05, the VaR of the portfolio under consideration is
£36.06 (i.e., the maximum loss).

Figure 5: Position of VaR at a 95% Confidence Interval

Historic Simulation

Particulars Value
Prob. for VaR calculation 0.05 To check the date at which VaR happened.
Level of Certainty 0.95 It has happened on 7-02-2020.
Number of observations 397
Historic VaR is at position

Note: The Historic VaR is calculated as the rounding of the product between the probability for VaR calculation and the number of observations

4.2, Variance-Covariance Method

Using this method, the standard deviation of each asset was calculated by using the 'STDEV' function in Excel. Then, each
asset's individual VaR was computed at 99% and 95% confidence intervals. Individual VaR is a product of the value of asset
and normal distribution value and standard deviation as shown in table2, figure6, and figure7.

Figure 6: Individual VaR

Assets Value of Asset Std. Dev. VaR@99% VaR@95%
1 20000 0.03267698744 1520.360806 1074.977225
2 20000 0.02258277271 1050.707706 742.9071113
3 20000 0.02759776902 1284.040226 907.8858082
4 20000 0.02896458321 1347.633932 952.8499939
5 20000 0.02959045224 1376.753713 973.4392527
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Table 2: VaR Using Variance-Covariance Method

Level of Certainty 0.95
Normal dist. Value 1.645
Worse Case VaR 4,652
VaR 4,209

Figure 7: Individual VaR of the UK Banking Stocks at 99% and 95% Confidence Intervals

4 I
VaR@99% and VaR@95%
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1200
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1 2 3 4 5
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- /

Furthermore, a correlation matrix was created to calculate the portfolio's VaR (see table3 and table4). Then the 'MMULT'
function (which returns the product of the two arrays) was used to obtain the VaR of £5,933 at 99% confidence interval and
£4,209 at 95% confidence interval, implying that as there is a 1% probability that the portfolio will lose more than £5,933 and
there is a 5% probability that the portfolio will lose more than £4,209.

Table 3: Correlation Matrix at 99% Confidence Interval

Correlation Matrix
HSBA.L BARC.L STAN.L LLOY.L NWG.L
HSBA.L 1.000 0.684 0.760 0.864 0.817
BARC.L 0.684 1.000 0.787 0.680 0.655
STAN.L 0.760 0.787 1.000 0.732 0.733
LLOY.L 0.864 0.680 0.732 1.000 0.873
NWG.L 0.817 0.655 0.733 0.873 1.000
Each asset's
Individual VaR 1520.361 1050.708 1284.040 1347.634 1376.754
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Table 4: Correlation Matrix at 95% Confidence Interval

Correlation Matrix

HSBA.L BARC.L STAN.L LLOY.L NWG.L
HSBA.L 1.000 0.690 0.763 0.869 0.827
BARC.L 0.690 1.000 0.794 0.689 0.668
STAN.L 0.763 0.794 1.000 0.737 0.742
LLOY.L 0.869 0.689 0.737 1.000 0.877
NWG.L 0.827 0.668 0.742 0.877 1.000

Each asset's
Individual VaR 1074.977 742.907 907.886 952.850 973.439

Moreover, worst-case VaR (the expected shortfall) was also calculated, as shown in Table5.

Table 5: Worst-Case VaR using Variance-Covariance Method

Comparison of Worst-case VaR at various intervals

Confidence Intervals

Worse Case VaR

@90%

£6,579

@95%

£4,652

4.3. Monte Carlo Simulation Method

2000 simulations were performed (Appendix2), and the LN function in Excel was used to compute the historical returns. In
the next step, constant parameters were obtained at 99% confidence interval, as shown in figure8. The same process was

repeated to get constant parameters at 95% confidence interval.

Figure 8: Constant Parameters

Particulars Value Formula used

Portfolio Value 50000 -

Time Increment 0.002404 | fx=1/number of trading days

Average daily return -0.000452 | fx=Average(Range of returns)

Annualized return -0.164157 | fx=(1+average daily return)*397-1

Average daily SD 0.025503 | fx=STDEV(Range of returns)

Annualized STD 0.508135 | fx=Average daily std dev*SQRT(397)

Expected return -0.293258 | fx=annualized daily return-((annualized std dev/2)/2)

The RAND() function was used to generate the random numbers as per the GBM method (see figure9 and figure10), and the
NORMSINV() function was used to obtain the opposite of the cumulative uniform normal distribution (Appendix3).
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Figure 9: Rand() at 397 Trading Days

-

Rand()-397 trading days.

1,2

Rand()/No. of Obs.

14
27
40
53
66
79
92
105
118
131
144
157
170
183
196 |
209
222
235
248
261
274
287
300
313
326
339
352
365
378
391

N

Figure 10: RAND() at 2000 Simulations
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Then, pseudo-returns were calculated based on a normal distribution (see figurell) and the VaR at 99% was estimated at
£5,710, which means that the portfolio will not lose more than £5,710. The same process was repeated to obtain VaR at 95%,
which is estimated at £1,950 which means that the portfolio will not lose more than £1,950.

Figure 11: Calculation of Pseudo-Returns

IF(N23=$K$8,R23,"")

(udt+oevAt) AS VaR
Pseudo Return at 99%
0 0 -
0.015142832 1514.283165
-0.007929862 -792.9862256
0.012124243 1212.424348
0.057092922 5709.292214 5709.292214

-0.030250833 -3025.083345
0.017807493 1780.749257
-0.03872752 -3872.752021
-0.017978216 -1797.8216
-0.003835833 -383.5833162
0.026112346 2611.234559
0.022374613 2237.461279
-0.042191277 -4219.1277
0.022835836 2283.583627
0.020841561 2084.156109

4.4, Discussion

The study's findings revealed that due to an increase in the confidence interval, the magnitude of VaR would be high, i.e.,
high VaR at 99% than 95%, as presented in table6.

The estimated loss based on the historical simulation is lower than the other two methods because this method makes no
distributional assumptions; the situations utilised in VaR computation are limited to those found in the historical sample
(Corkalo, 2011). Furthermore, in the case of historical simulation, the chance of severe events occurring is only relevant if the
data is recent.

Table 6: VaR Employing All Methods

Confidence Intervals

Methods at 99% (£) at 95% (£)
Historical Simulation 246.76 36.06
Variance-Covariance 5,933 4,209
Monte Carlo Simulation 5,710 1,950

In the case of the variance-covariance method, returns, particularly in times of crisis, do not always follow a normal
distribution, which can cause variances and covariances to fluctuate over time.

Because the distribution of risk factors is expected, the possibility of capturing extreme events is low when using the variance-
covariance method. Furthermore, because all distributions have skewness and kurtosis, the assumption of a completely
normal distribution cannot be applied to the Variance-Covariance method and the Monte-Carlo approach (Homem-de-Mello
and Bayraksan, 2014).

5. CONCLUSION AND IMPLICATIONS

Portfolio managers are frequently subjected to severe constraints as a result of the recent financial crisis and the tightening
of regulatory processes, which have complicated repercussions for their performance. This study presents a framework for
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analysing portfolio performance using a statistical metric known as VaR analysis. The study of five UK banking stocks provided
that the stocks remained quite volatile during the pandemic. To meet the objective of the study, models were built using
Excel software. The findings of the study suggested that the portfolio was at high risk between 16 January 2020 and 7 February
2020 (i.e., at the start of the pandemic). The highest expected loss is £5,933, and the lowest is £36.06. The usefulness of
tracking a portfolio's VaR over time is found in both the quickness with which a change in the risk profile is detected and the
reflective process of determining why. However, the analysis did not tell about the maximum loss (the computed values
reveal the minimum loss only). For instance, using the MCS method, VaR at 99% was estimated to be £5,710, which means
that the minimum loss will not be more than £5,710, i.e., it is not clear that if the maximum loss will be £5,800, £5,900, £6,000
or beyond.

VaR only informs us how much an investor can lose if a tail event does not happen (for example, how much an investor can
lose 99 percent of the time), but it does not tell portfolio managers how much investors can lose in the remaining 1% of cases.
As a result, a trader or asset manager could 'spike' his firm or clients by engaging in transactions that create minor returns in
most cases and significant losses on rare occasions. If the risk of loss is low enough, the position will have a low VaR and
hence appear to be low risk, but the firm or clients will now be exposed to the potential of a huge loss.

Because VaR is a 'backward looking' statistic, it has limitations in terms of its efficacy. VaR can be a risky instrument in a
prolonged period of historically low volatility. Backtesting a position's risk with such data can lead to a false sense of security.
Another factor to consider is that VaR estimations are frequently inaccurate, and empirical evidence in this study reveals that
different VaR models can produce dramatically different VaR estimates (see table6). VaR models are also subject to a great
deal of implementation risk, which means that, even in theory, similar models could produce dramatically different VaR
estimates due to changes in how the models are implemented in practise. The risk here is obvious: if VaR estimates are overly
wrong, financial statement users may be exposed to far greater risks than they paid for.

To address the above-mentioned weaknesses and limitations of the current study, future researchers can utilize data mining
techniques to compute VaR of real-time data. Data mining also entails developing linkages and identifying anomalies,
patterns, and correlations in order to solve problems and generate actionable data. It will assist asset managers in making
educated decisions by immediately beginning automatic behavioural and trend predictions and uncovering hidden patterns.
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Appendix 1: Simulated Values Using Historical Simulation Method

Date Asset Prices (Daily closing price) Returns Portfolio Ascend. '2? VaR VaR
Asset  Asset Asset  Asset
(dd/mm/yyyy) Assetl Asset2 Asset3 Asset4 Asset5 Assetl 2 3 4 5 change order obs. (historic) at 99%

2020-01-10 171.54 539.40 668.41 54.26 220.18

2020-01-13 172.18 545.12 671.61 52.83 217.10 0.00 0.01 0.00 -0.03 -0.01 0.00 -0.01 1.00 -510.19
2020-01-14 171.54 544.75 674.06 52.84 215.88 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 2.00 -49.83
2020-01-15 169.17 544.19 661.45 52.00 210.45 -0.01 0.00 -0.02 -0.02 -0.03 -0.02 -0.01 3.00 -1229.70
2020-01-16 167.56 545.21 659.95 52.08 207.74 -0.01 0.00 0.00 0.00 -0.01 0.00 0.00 4.00 -236.75 -236.75
2020-01-17 166.08 548.07 660.32 52.57 210.26 -0.01 0.01 0.00 0.01 0.01 0.00 0.01 5.00 546.91
2020-01-20 165.85 546.59 657.88 52.08 208.39 0.00 0.00 0.00 -0.01 -0.01 -0.01 0.00 6.00 -496.05
2020-01-21 165.28 540.32 649.98 52.62 210.26 0.00 -0.01 -0.01 0.01 0.01 0.00 0.00 7.00 -87.56
2020-01-22 165.62 536.26 648.10 52.25 208.39 0.00 -0.01 0.00 -0.01 -0.01 0.00 -0.01 8.00 -528.29
2020-01-23 162.53 528.69 640.01 51.63 205.02 -0.02 -0.01 -0.01 -0.01 -0.02 -0.01 -0.01 9.00 -1100.32
2020-01-24 164.37 534.60 647.91 52.25 209.05 0.01 0.01 0.01 0.01 0.02 0.01 0.01  10.00 1095.24
2020-01-27 161.76 515.87 618.56 51.37 204.09 -0.02 -0.04 -0.05 -0.02 -0.02 -0.03 -0.02 11.00 -2460.87
2020-01-28 163.03 523.80 622.70 51.84 203.90 0.01 0.02 0.01 0.01 0.00 0.01 0.01 12.00 605.07
2020-01-29 163.03 522.51 621.01 51.72 206.71 0.00 0.00 0.00 0.00 0.01 0.00 0.00  13.00 121.01
2020-01-30 162.53 519.47 611.04 52.10 207.27 0.00 -0.01 -0.02 0.01 0.00 0.00 0.00 14.00 -237.35
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Appendix 2: Simulations Using The MCS Method

No of obs Rand() NORMSINV() (uAt+oevAt) a8
1983 0.586409273 0.218317866 0.004734082 473.4081534
1984 0.799420348 0.839552565 0.020211116 2021.111567
1985 0.275177419 -0.597228495 -0.015583906 -1558.3906
1986 0.5103022 0.025826657 -6.15183E-05 -6.151828192
1987 0.30459476 -0.511230707 -0.013441413 -1344.141347
1988 0.326618485 -0.449269898 -0.011897763 -1189.77625
1989 0.97742792 2.003308733 0.049204174 4920.417413
1990 0.320182373 -0.467188883 -0.012344184 -1234.418435
1991 0.434702974 -0.164413104 -0.004801027 -480.102702
1992 0.128584016 -1.133110072 -0.028934508 -2893.450842
1993 0.259583633 -0.644629574 -0.016764825 -1676.482543
1994 0.241877291 -0.7002766 -0.018151179 -1815.117895
1995 0.370495611 -0.330540995 -0.008939828 -893.9828406
1996 0.848706765 1.030902658 0.024978286 2497.828648
1997 0.291161706 -0.549994114 -0.01440714 -1440.71396
1998 0.368680311 -0.335350607 -0.009059652 -905.9651928
1999 0.234322422 -0.72468574 -0.018759292 -1875.929228
2000 0.1750094 -0.934552824 -0.023987783 -2398.778327
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Appendix 3: Calculation of Random Numbers and Opposite of Cumulative Uniform Normal Distribution

Rand() NORMSINV()
0 0

0.706944402 0.544480018
0.596096814 0.243256924
0.006252555 -2.497560568
0.323559097 -0.457769301
0.248789222 -0.678304818
0.058815251 -1.564797057
0.806395516 0.864689984
0.958605563 1.73472868
0.154058525 -1.019180989
0.345275096 -0.398108523
0.837373792 0.983721599
0.462883762 -0.093171238
0.440084666 -0.15075456
0.132245142 -1.115840806
0.909949298 1340442875
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