Davranissal Iktisat, Risk,

Yatirom




- Rasyonel Yatirnmci

Ekonomi teorilerinde rasyonel yatirimci:
birbiriyle tutarl fikirlere ve inanclara sahiptir.
piyasada var olan tum bilgiye ulasabilmektedir.
“duygusal” ve “i¢gudusel” faktorlerden etkilenmez!

tutarh tercihlerde bulunur.

somut faktorlerle motive olur.
dustince kaliplarindan etkilenmez!



- Davranissal iktisat

Psikolojik veriler

e Algisal hatalar

* Duygusal Faktorler
Buglnki konumuz

 Cesur tahminler -- olasiliklari yanlis degerlendirmek

e Kararlari yanlis muhakeme etmek

 Kaybetmekten korkmak -- riski yanhs degerlendirmek
Bireysel yatirimcilara 6zel bakis

.... Uzmanlar da bu etkilere bagisiklik kazanmis degil



- Davranigsal Iktisat’a 25 Yilda 3 Nobel ﬂ

* ilki akademik yasami boyunca 6zellikle sosyal alandaki karmasik konularin disiplinli bir analiz
ile ekonomi bilimine tasinmasina 6nemli katkilar sagladigi icin 1992 yilinda Gary S. Becker’e
verilmisti. Becker’in Nobel Ekonomi Odiilii almasinin temel gerekcesi, mevcut mikro iktisat
analizini insanlarin piyasa disi davranislari da dahil olmak uzere insan davranislari ve
etkilesimini icerecek bir sekilde genisletmesi olarak ifade edilmistir.

 fkincisi 2002 yilinda Amos Tversky ile birlikte (1979) “Prospect Theory ”, Tirkcesi ile
“Beklenti Teorisi”"ni ortaya c¢ikaran Daniel Kahneman’a gitmisti. Bu teori kabaca ayni
miktarda parayi kazanma ve kaybetme riskine, insanlarin esit deger vermedigini, kayip
riskinin genellikle daha agir basan bir motivasyon oldugunu gosteriyordu.

e 2017 Nobel Ekonomi Odiili’nii alan Richard Thaler de ayni cercevede isleri, bu sefer iktisat
yazini ve yontemi icinde yapti. Thaler’in yaptigi ise, insanlarin rasyonel olduklarini
varsaymayip nasil davrandiklarina bakan ve bu davraniglari veri alarak iktisat politikasi
gelistiren stratejiler gelistirmek oldu.



- Homo Economicus vs. Homo Sapiens

Iktisat ders kitaplarina gore ‘iktisadi birey (homo economicus)’ Einstein gibi
dusinebilir, en glcli bilgisayar gibi veri depolayacak hafizasi vardir ve
Mahatma Gandhi’nin iradesine sahiptir.

Bizim genel olarak karsilastigimiz siradan insan’t (homo sapiens) diirtme’miz
gerekiyor.

Richard H. Thaler
Cass R. Sunstein

Dirtme

intiyaglar

Saglik, Zenginlik ve
|||||||||||||||||||||||||
uuuuuuuuu

KAYIP/GIDER KAZANC/GELIR



- Finansal Karar Alma Asamasinda Duislince ﬂ

Kaliplarimiz

* Asagidaki islemi kabul eder miydiniz?
— 15,000 TL kazanmak icin % 50 sansiniz var
— 10,000 TL kaybetmek icin %50 sansiniz var

Simdi servetinizle ilgili kabaca bir tahminde bulunun;

* Asagidaki islemi kabul eder miydiniz?
— 50% olasilikla: simdiki servetiniz + 15.000 TL
— 50% olasilikla: simdiki servetiniz - 10.000 TL

“kazanc¢/kayip” dislince kalibina karsi “servet” disiince kalibi



- Finansal Karar Alma Asamasinda Duislince n

Kaliplarimiz

* Hangi dustince kalibi daha dogal karsilanir?
Genellikle kazang/kayip ekseninde diistiniiriiz
* Hangi duistince kalibi daha mantikli?
Daha genis bakis acisi sunan

* Dusunce kaliplarinin etkileri

— “kazancg/kayip” kalibi --- riskten asiri derecede
¢cekinme

— “servet” kalibi --- riske karsi daha az duyarlilik



- Kaybetmekten Cekinmek

Asagidaki islemi disunlinuz;
% 50 olasilikla $100 kaybetmek, % 50 olasilikla X S kazanmak

Bu isleme katilmanizi saglamak icin X'in ne olmasi gerekir?
Genellikle verilen yanit: 200S -- 250 S

Riskten kacinma katsayisi 2.5 civarindadir.



Riskten Kacinmanin istisnasi :
Kayipta Risk Pesinde Kosmak

Secim yapin;
90% olasilikla 20,000TL kaybetmek
kesinlikle 18,000TL kaybetmek

%100 kayipla sonuclanacak bir islem ve cok yuksek bir olasilikla
daha buyuk bir miktarin kaybina yol acabilecek bir islem arasinda
secim yapmak durumundasiniz.

Bireyler kumara katilmayi tercih etmektedir.

Eger kayip kaginilmaz ise, korku artmaktadir!




- Asiri Ozgiiven

31/12/2020’de kur sizce en fazla ne kadar yiikselebilir?
* Olabilecek en yuksek tahminde bulundugunuzdan 99%
emin olmalisiniz!

31/12/2020’de kur sizce en fazla ne kadar diisebilir?
* Olabilecek en dusuk tahminde bulundugunuzdan 99%
emin olmalisiniz



Forward Fiyat Gozlemleri

Forward Calculation

Forward Calculation

Fomward Curve

T [ Dates Point B/A [ Frwds BIA

15.00 15.00 5.9463 2.9492
40.00 40.00 59488 59517
95.00 95.00 5.9543 5.957
&8.00 188.00 5. b 5.9665
2681.00 282.00 .972 5.9759
8.00 419.00 . 9666 5.9896
86.00 786.00
1194.00 1195.00
15895.00 1596.00
2006.00 2007.00
2407.00 2408.00
3675.00 3677.00
4938.00 4941.00

I\ (=T FURTRY bl Q
Forward Curve

T [ Dates Point B/A [ Frewds B/A

21.00 21.00 6.5473

55.00 55.00 6.5507
131.00 131.00
261.00 261.00
390.00 390.00
581.00 581.00
1104.00 1104.00
1678.00 1675.00
2239.00 2239.00
2813.00 2814.00
3375.00
5168.00
6954.00

Kaynak: Matriks Forward Calculation



- Asiri Ozgiiven

Ortaya cikan sonucun, sizin belirlediginiz “gliven
aralig1” icinde oldugundan %99 emin olmaniz gerekir

%1 oraninda sapma ortaya ¢cikma ihtimalinin %1
olmasi gerekir.



Olasilik Algisi

Perceptions of Probability Sﬁrprizler tahmin

etmediginiz bicimlerde
karsiniza cikabilir!

Almost Certainly
Highly Likely

Very Good Chance
Probable

Likely

We Believe
Probably

Belirsizlik faktorinin
hafife alinmamasi
gerekmektedir!

Better Than Even
About Even
We Doubt

Improbable

Unlikely
Probably Not
Little Chance

Almost No Chance
Highly Unlikely
Chances Are Slight

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Assigned Probability

created by /u/zonination



Kaynak: Hoadley Volatility Calculation

USDTRY_L Moving Average Volatility _ Volatility for USDTRY_L_
c0% - Volatility Model Volatility
GARCH:
45% A - Current volatility 9.0%
e d - Long run forecast 14 8%
35% Exponentially weighted:
30% 4 - EWMA 55%
25% 1 Equally weighted:
209 4 - Close-close 15.7%
15% 1
10% Sample Characteristics
5% | Sample size 1,737
Sample frequency Daily
0% — T T T e T T T T Moving average 86 Days
30-Sep-13  31May-14  31-Jan-15  30-Sep-15 31-May-16  31Jan-17  30-Sep-17  31May-18  31-Jan-19  30-Sep-19 window size
First date in sample 03-Jun-13
. Last date in sample 28-Jan-20
USDTRY_L Price Chart Last pl’iCE 594
7.80 =
Skewness 1.75
Excess kurtosis 32.88
6.50 1 EWMA smoothing 0.94/
constant { A)
5.50 GARCH Parameters:
w 8.03E-06
o 0.183
4.30 4
B 0.724
3.80 -
Retrieve Data from Retrieve Data from
5 ap 4 Yahoo Finance Quandl
. Change Moving Average
1.80 T . - . - T : . T Import Data from File . "
30-Sep-13  31May-14  31-Jan-15  30Sep-15 31May-16  31-Jan-17  30-Sep-17  31-May-12  31-Jan-19  30-Sep-19 s Window Size




Symbal USDTRY_L
Data sample ending date 28-Jan-20
Volatility for next trading day 9.0%
Long run volatility forecast 14.8%
Volatility half life (cal. days) 12

Volatility

Term Structure

Prepare Volatility Forecasts &

Term Structure for pricing

"N"-day opti

Option life - calendar days 7 14 28 56 112 224 365
Option life - trading days 5 10 19 39 i 155 252
Option life - weeks 1 2 4 8 16 32 52
Vaolatility for pricing options: 10.45% 11.41% 12.46% 13.51% 14.13% 14.45% 14.57%
Impact of 1% change in the instantaneous volatility predicted from GARCH on the volatility for pricing options:
Increase in volatility: 068% | 050% [ 033% [ 017% | 008% | 004% [ 003%

15 5% USDTRY_L Volatility Term Structure

e )

14.5% A

13.5% A

12.5% -

11.5% A

10.5% -

9.5% A

£.5% T T T T T T

0 7 14 22 29 36 43 51 55

Forecast calendar days ahead

Long term average volatility
Instantaneous volatility at time "N"
Volatility for pricing "N"-day options

Kaynak: Hoadley Volatility Calculation
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/TL Volatilite Vade Yapisi (1H-1Y)




/TL Volatilite Konisi

Volatility by Period (Days)

- Trading days 15 30 60 a0 120 180 240
I ERE e Calendar days 22 43 87 130 174 261 348
gov Average 131%  13.6%  140%  144%  146%  150%  152%
90% Maximum 90.0% 66.6% 49.7% 42 5% 38.2% 32 6% 30.2%
Minimum 25% 4.4% 5.4% 8.0% 8.4% 8.6% 9.9%
80% 1 Current 5.6% 5.1% 5.4% 5.0% 9.0%  103%  14.3%
70% 95% conf upper 9.0% 7.0% 6.6% 9.3% 10.3% 11.6% 15.7%
50% | 95% conf lower 4.1% 4.1% 4 6% 6.9% 8.0% 9.3% 13.1%
90th percentile 19.7% 19.8% 19.7% 19.5% 18.7% 30.2% 285%
50% 70th percentile 13.8% 14.3% 13.9% 13.8% 14.1% 14.4% 14.4%
mmd 50th percentile 11.3% 11.9% 12.4% 12.4% 12.4% 12.7% 13.0%
30th percentile 9.2% 10.1% 10 6% 11.1% 11.6% 11.6% 11.9%
30% 10th percentile 7.0% 7.8% 9.0% 9.4% 10.0% 10.8% 10.8%
20%
[v Average, maximum S minimum
10% -
[ Current with 55% confidence levels
0% ! I | | | ) Produce Volatility Cone
15 10 &0 a0 120 180 240 [~ 90th & 10th percentiles, (& 50th)
[~ 70th & 30th percentiles (& S0th)
Volatility Cone Help |
[~ Volatili iod
USDTRY_L Moving Average Volatility olatiity perto
70% () 15 trading day volatility
(@ 30 trading day volatility
60% 1 (" 60 trading day volatility
50% 4 (") 80 trading day volatility
(" 120 trading day volatility
e g (7 180 trading day volatility
oo d () 240 trading day volatility
20% +
The Implied Volatility Calculator will
Wedg combine a historical volatility cone and
implied volatility on one chart to provide
0% T T T T T T gt :
12.Juk13 12-0ukL14 12-Juk15 12-Juk16 12-Juk17 12-Ju-18 12-Juk19 an indication as to whether options are
currently cheap or expensive.

Kaynak: Hoadley Volatility Calculation



imulasyonu (GBM,100dt,x1000)

£ Report Typ =

Report Type: . .
ROILIYR Simulation Results [] Bestcase [] Worstcase [] Averagecase [] Upper-meanBand [] Lower-mean Band
[&a Plots & Summary Double Barrier Report i
|# Forecast Reports Upper Barrier:
B Summary Results 62000
Lower Barrier:
5.7000

Upper Band Probability (%): 36.1
Lower Band Probability (%): 34.8
Out of Band Probability (%): 70.9
In Band Probability (%): 29.1

© QuantyBox 2017

Kaynak: Quantybox Riskactive




BIST100 Volatilitesi (2000-2020)

Kaynak: Hoadley Volatility Calculation

BIST100_L Moving Average Volatility _ Volatility for BIST100_L
0% Volatility Model Volatility
GARCH:
70% | - Current volatility 20.1%
- Long run forecast 33.3%
60% A
Exponentially weighted:
50% A - EWMA, 18.3%
40% 1 Equally weighted:
- Close-close 32.9%
30% A
20% A —
Sample Characteristics
10% A Sample size 5,034
Sample frequency Daily
0% ; ; y y ; ; ; ; T Moving average 251 Days
05-Jan01 053Jan03 O053Jan05 O05Jand7 O05Jand9 05-Jan-11 05Jan-13  03Jan-12  053-Jan-17  05-Jan-19 . -
window size
First date in sample 03-Jan-00
SIS L e Last date in sample 28-Jan-20
rice Cha ;
T - Last price 119822.30
Skewness -0.02
R oe0on] Excess I-curt09|§ 8.24
EWMA, smoothing 0.95
constant (A )
106950.00 1
GARCH Parameters:
w 4.89E-06
B86950.00 -
a 0.084
56950.00 - B L
45980.00 4
Retrieve Data from Retrieve Data from
Yahoo Finance Quand|
26950.00 1
: Change Moving Average
§980.00 T T - . . . . T T Import Data from File . -
05-Jan01  05-Jan-03 05-Jan-05 05-Jan07 05-Jan09 05-Jan-11  05-Jan-13  05-lan-15  05-Jan-17  05-Jan-19 : Window Size




BIST100 Volatilite Vade Yapisi (1H-1Y)

Symboaol BIST100_L
Data sample ending date 28-Jan-20 =
Volatility rnod trgading day 20.1% Prepare Volatiity Forecasts & ‘
Long run volatility forecast 33.3%
Wolatility half life (cal. days) 92
Volatility re for pricing "N"-day options
Option life - calendar days 7 14 28 56 112 224 365
Option life - trading days 5 10 19 39 [ 155 252
Option life - weeks 1 2 4 8 16 32 52
Wolatility for pricing options: 20.62% 21.06% 21.81% 23.22% 25.25% 27.95% 29.59%
Impact of 1% change in the instantaneous volatility predicted from GARCH on the volatility for pricing options: 0 .
Increase in volatility: T 09% [ 090% [ 083% | 070% [ O054% [ 034% | 023% 1 1 20.3% 20.2%
2 3 20.5% 20.3%
- 3 4 20.7% 20.4%
36.0% BIST100_L Volatility Term Structure 4 6 20.9% 20.5%
5 7 211% 20.6%
S 6 9 21.2% 20.7%
S 7 10 21.4% 20.8%
8 12 21.6% 20.9%
32.0% A 9 13 21.8% 21.0%
10 14 21.9% 21.1%
30.0% 4 11 16 221% 21.1%
12 17 22.2% 21.2%
) 13 19 22.4% 21.3%
28.0% 1 14 20 225% 21.4%
15 22 22.7% 21.5%
26.0% - 16 23 22.8% 21.6%
17 25 23.0% 21.6%
24.0% J 18 26 231% 21.7%
19 23 232% 21.8%
) 20 29 23.4% 21.9%
22.0% 1 21 30 23.5% 22.0%
22 32 23.6% 22.0%
20.0% . - - - . . . . . 23 33 23.8% 22 1%
0 43 87 130 174 217 261 304 348 391 435 24 35 23 99, 29 29,
Forecast calendar days ahead 25 36 24.0% 22.3%
26 38 24 2% 22 3%
27 39 24 3% 22.4%
Long term average volatility 28 41 24 4% 22.5%
Instantaneous volatility at time "N" — 29 42 24 5% 22.5%
Wolatility for pricing "N"-day options — 30 43 24 6% 22 6%

Kaynak: Hoadley Volatility Calculation



BIST100 Volatilite Konisi

Volatility by Period (Days)

- Trading days 15 30 B0 90 120 180 240
e Calendar days 22 43 B7 130 174 261 348
160% Average 264%  29.0%  294%  296%  29.7%  299%  29.9%
o d Maximum 1473% 1122% 1026% 92.7% 86.7% T7.7% 71.0%
Minimum 8.1% 9.6% 11.2% 12.0% 12.3% 13.6% 14.2%
120% | Current 22.1% 18.9% 16.4% 20.1% 19.4% 20.3% 20.9%
95% conf upper 35.6% 25 6% 20.1% 23.6% 22 2% 22 7% 23.0%
100% 4 95% conf lower 16.0% 15.0% 13.9% 17.5% 17.2% 18.4% 19.2%
90th percentile 49.9% 48.3% 47.3% 48.3% 47 1% 46.7% 44 7%
30% 70th percentile 31.0% 31.2% 31.0% 31.8% 32.2% 31.6% 31.3%
50th percentile 23.7% 24.3% 24.8% 25.2% 25.2% 25.5% 25.8%
80% 1 30th percentile 19.3% 20.1% 21.5% 21.8% 22.3% 22.3% 22 6%
10th percentile 14.3% 15.8% 16.8% 17.5% 17.8% 18.4% 19.3%
40%
209 4 v Average, maximum & minimum
™ Current with 95% confidence levels
0% | | | | | ! Produce Volatility Cone
15 30 &0 ap 120 180 240 [~ 90th & 10th percentiles, (2 50th)
[ 70th & 30th percentiles {& 50th)
Volatility Cone Help ‘
 Volatili iod
BIST100_L Moving Average Volatility | Chart Area | olatlity perio
120% (") 15 trading day volatility
(@ 30 trading day volatility
100% (") 60 trading day volatility
(") 90 trading day volatility
{5 (™1 120 trading day volatility
(" 180 trading day volatility
60% |
() 240 trading day volatility
40%
2% 4 The Implied Volatility Calculator will
combine a historical volatility cone and
implied volatility on one chart to provide
0% T T T T T T i ati :
14Feb-00 14-Feb-03 14-Feb-06 14Fep-09 14Feb-12 14-Feb-15 14-Fen-18 an indication as to whether options are
currently cheap or expensive.

Kaynak: Hoadley Volatility Calculation



BIST100 Simulasyonu (GBM,100dt,x1000)

£ Confi
Ee Report Type =
B Da
Report Type: . .
POISHYE Simulation Results [] Bestcase [] Worstcase [] Averagecase [ Upper-meanBand [] Lower-mean Band
Double Barrier Report o
|#” Forecast Reports Upper Barrier:
,‘k\\
/ \
f Summa ults . A NS
= 200000~
Lower Barrier:
110000

Upper Band Probability (%): 13.6
Lower Band Probability (%): 39.7
Out of Band Probability (%): 53.3
In Band Probability (%): 46.7

100000~

150000~

© QuantyBox 2017

Kaynak: Quantybox Riskactive



- Piyasalarda Asiri lyimserlikte Ozgiiven n

Neden piyasalari yenenin SIZ olacagini disiiniiyorsunuz?

Fikir sahibi olmanin maliyeti (Terry Odean’in arastirmasi)

— Bir yatirimci bir hisse senedini satiyor ve hemen ardindan
bir baskasini aliyor:

— izleyen sene, satilan hisse senedi %3.5 prim yapiyor



Yatirinm Dunyasindaki Rassallik Durumu

2013 2014 2015 2016 2017 2018
BORSA USD BORSA USD BORSA Bioi
43,87% 11,26% 16,88% 15,25% 20 61% 30,90% 3
1AZINE FAiZi |HAZINE FAiZi|HAZINE EAizil  ALTIN TIN <
; 0,28% 1,41% 2,87% 11, 16% ,959
MEVDUAT MEVDUAT USD MEVDUAT |HAZINE FAizi | HAZINE FAizi
1,64% 0,09% 0,97% 0,82% 1,54% 1,32%

MEVDUAT |HAZINE FAiZi] MEVDUAT MEVDUAT
-16, 490/0 0,40% 0,54% 1,17% 0,74%
BORSA BORSA BORSA BORSA
-19,28% —2 92°/o -23,10% 0,38% -3 29°/o -32.32%

ENFLASYON | ENFLASYON | ENFLASYON | ENFLASYON | ENFLASYON ENFLASYON
7,40% 8,17% 8,81% 8,53% 11,92% 20.3%

Kaynak: Gelecege Yatirim, Atilla Kéksal




Yatirinm Dunyasindaki Rassallik Durumu

[il Kargilastmah Getin Tablosu

Turkiye Piyasalan Giinlilk Bu Hafta 7 Giinliik Bu Ay 30 Giinliik

A Tipi Fonlar

Yizde Getiri

Kaynak:Matriks



Beklenti Teorisi (Daniel Kahneman) ﬂ

« Degerlendirme Olcitlerimiz cogunlukla ONYARGI ve SEZGILERE DAYALI !
« KAYIPLARIN neden oldugu duygu durumu kazanclara ORANLA DAHA YOGUN !
e Tum birikim/yatirim kararlari RISKTEN KACINMAYA YONELIK !
* Duygular, yaygin (rasyonel olmayan) karar almada kilit rol oynuyor:
- Yiksek kazanc dustik ilgi / Az kayip yiksek tepki (KORKU)
- Dustik kazang fazla ilgi / Biiyik kayip kiiciik tepki (UMIT)
(Hatta ayni oranda) Kayip > Kazanc¢
* Risk Algisi’nda 6nyargi ve sezgisel 6lciimleme yanlis secime yonlendiriyor:
* Sifir-Toplam vb. ile (AZ DA OLSA) KAZANMAYA ODAKLILIK > Ku¢lk risk/fedakarlk ile
UZUN VADEDE (BUYUK) KAZANIM

e Hizli ve Yavas Dusunme:
- Otomatik (Hizh): Cagrisim/Gldileme/Otomasyon
- Kontrolli (Yavas): Dustinme/Muhakeme/Kiyaslama



Risk-Getiri Dengesi

SERMAYE PiYASALARINDA RiSK VE GETIRI iLISKiSI

et Risk Sermayesi (VC)
Ozel Sermaye 9

(private 9(1Ui£\’); - Spekulatif Gayrimenkul
[ 3 Halka acik KOBI
Halka agik gelismekte lilke senedi

-

~ 7 Akari olan gayrimenkul
~  Geligmis lilke pay senedi
.‘A[tyapl fonlan & Gelire endeksli senetler
Cop tahvil (diigtik reytingli, gelismis tilkede)
Serbest (hedge) fon sepeti ’ Nakit

, 7" Gelismekte olan iilke tahvili ‘ Sabit getirili
. Halka acik pay senedi
@ Alternatif Yatinm

BEKLENEN GETIRI

’ Sirket tahvilleri (yliksek reytingli)
Ekili tarim alam

L~ Merkezi noktada ticari gayrimenkul
Devlet tahvili

/
’ Vadesiz m
| @ ELDEKI NAKIT =
POTANSIYEL RiSK

J » 21 + - -
evduat & likit fon




Son Soz...

YATIRIM, finansal BEKLENTIDIR
MUSRIFLIK, finansal GUVENSIZLIKTIR
BORGC, finansal IPOTEKTIR
TASARRUF, finansal DISIPLINDIR

GETIRI, finansal BILGELIKTIR




TESEKKURLER

Dog¢.Dr. Evren Bolgiin

Ozyegin Universitesi Ogretim Gorevlisi




