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ABSTRACT

The objectives of this individual study were to allocate The Optimal Overall Portfolio as
well as analyzing expected return and standard deviation of The Optimal Overall Portfolio, etc. by
Markowitz’s method based on numerical data collected from Yahoo Finance website using financial
methods and varieties of statistical methods which can be applied in daily life in the fields of education

and investment.

The population of this individual study was marketable securities which traded regularly
in the markets and had the historical data on Yahoo Finance website for the past 5 years, from January

1,2017 to January 1, 2022.

The results showed that the proportion of the Optimal Overall Portfolio (Y*=Weighted of
Risky Security) which consisted of NASDAQ-100 Index and Treasury Bill allocated to be the
proportion of NASDAQ-100 Index for 50% which had the expected return of 25.36% and had the
standard deviation of 17.36% and allocated to be the proportion of Treasury Bill for 50% which had
the expected return of 1.275% and there was no risk, then combined risky security and risk-free security
into The Optimal Overall Portfolio in the specific proportion, expected return of portfolio was 13.32%,

standard deviation of portfolio was 8.68% and Sharpe Ratio of portfolio was 1.3877 times.
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m'smnuﬂuﬂsza‘nﬁmwgnaﬂwu 'E'DEINul‘i?
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wosa IlaTomsaanunlilscanimnuuszuunnanndoauuLNY x ADANNIAEY
{ 3 & VA { o a3
Tuvazinanouunuszgnwasauuuny y Taena lludrandeauumasgruisuaniusieiee

[

I saanuaess luvaznoasimaay Iaaetluuunudu (CAGR) l¥dmsunanauLn

a

U v d‘d a 4 U
WnasnuannsalFmsasmuididszansnw’la edrels?
Tumsldmsamuaiidsz@nsnm inamuineamanudesazidonnsaauieg
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AMUNDEN MU BVOIMTAINUNNYTLaANTIN
2.3 gAsNMIMUMIEY 1azadf (Financial and Statistical Formulas)

g’ﬂiﬂ]ﬁ?‘ﬂ&ﬂi]ﬂﬁﬂ@ﬂl!ﬂuﬂﬂ@ﬂ‘ﬁ]ﬁﬁ%ﬂ%na1ﬂ]iai’)ﬂiﬂﬁ (Holding Period Return Formula)

Income+Pn+1—Pn
Pn

HPR =
° Y
mvualn:
[ 1 @ [
HPR = f]@]i?Wa@]@'ﬂ!!’ﬂu@]ﬁ@ﬂ"])"N53'(’Jgna'lﬂ'lﬁﬁf]ﬂiflxﬂlf]\iWaﬂ‘Vlinl
a @ v Jd o o =
Income = NUﬂHWaﬂl@ﬁﬁaﬂﬂiWﬂWaﬁWﬂﬂ’lH 10%
= @ v Y
Pn= i’lﬂ?ﬂ@mflﬂﬂaﬂﬂiv\lﬂ@uﬂﬂﬂ

a [ % o
Pn+1 = s1A1avearannswolalesa

gAIMIMANTLAVUINAIFIY (Standard Deviation Formula)




34

o Y
Mrivala:
X = 8T IHANOLUNUNAIAK TIVOIHE NS NE LA aZ 6

- 1 4 4 Y] [ [ o 1 @
X = AR agnana UuNUNAIANIU0aHan NI naLaaza 2

X

n = NUIUHNAABLUNUNAAHUIIVDIHANNST NININ VA

v

o [ v d o
gﬂifﬂﬁ‘l"n‘i}1‘I—!'J‘L!i’jﬂ]1N!!ﬂﬁﬂi]‘uﬁ'ﬂﬁlﬂlﬁ)ﬁﬁﬁﬂﬂﬁ‘ﬂﬂ"ﬂ\‘iﬁﬂﬂ (Number of Pairs Formula)

Number of Securities?—Number of Securities
2

Number of Pairs =

gasMsmmANuls15Iu3In (Covariance Formula)

2(Xi—=X)(Y;i=Y)

Cov(X,)Y) = 1

o 9
Mruala:
[ { [ [ [ 4
X; = 0ATIHAADUUNUNAIAK IUDIHANNTNE X

@ . @ @ [
Y, = ATIHAADLUNUNAIAN IVOIHANNT NG Y

> { (% { @ o [
X = AUNQ0U09995 NN UUNUNA AN TIVOIHANNTNY X

= 1 { @ { @ [ v J
Y = AUn@eve999518ana LN UNMAN IV Ha NI ng Y

X

n = NUIUKNAABLUNUNAIAHNIIVDIHANNT NININ VA

1Y) $ [y} v d
gasmammanysz@nsanduiiug (Correlation Coefficient Formula)

_Oxy Cov(X,)Y)
P oxoy StandardDev(X)XStandardDev(Y)
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Mrivala:
1 1 [ [ 1] J [ 1] o
Oyy = MANULYTUITIUIINTZHINNANNTNG X aznannsng Y
1 4 [ 1] 4
oy = ANTOUUUIIATIIUVBINANNTNG X

J { o [ 4
Oy = ﬂ?LﬁﬂﬂLUUNW@ﬁﬁTUﬂJ@QWaﬂ‘VIi‘WfJ Y

v Y [V ' a
gasMsmIonTIWanauuNUiinIanIsvesnainlnale (Portfolio Expected Return Formula)
Rp=WyERy +WgERg) + WeERe) +Wp ERp)
o 9
Mrualn:
[ 1 o o J
WA =9I IUVDINANNTINY A
@ 1 @ o
WB =ATIHIUVNINANNITINYG B
@ 1 [ v
WC =ATIHIUVINANNTINYG C
@ 1 @ v
WD = AT IUVINANNING D
@ { @ @ [
RA = ’E]G]i?WaG]@U!Lﬂuﬁﬂ’lﬂﬂ’)ﬂﬂl@ﬂﬁﬁﬂﬂi%lﬂ A
o A @ @ v J
RB = DATINAADULNUNAIAN INUDINANNTNY B
@ A @ @ [
RC = DATINAADULUNUNAIAN NUDINANNITINY C

@ . @ @ [
Rp = AT IHANDLLUNUNA AN IVDIHANNTNY D

4 d a
gasmsmaudeauuinasgiuvesnainlnale (Portfolio Standard Deviation Formula)
op =WEaz - WEoi-WEal WEah+2WyWgCovy g+2W,WeCovy ¢

+2WAWD COUA,D"’ ZWB W(:COUB,C-F ZWBWD COUB,D +2WCWD COUC,D
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O-P = O-P
o Y
Mruali:
1 4 a
o = manuulslsveaneialvale
[ v (% [
W, = 9031807 UYNNANNTNY A
o 1 @ [T
Wp = 20318 3UYDIMaNNINY B
o J @ [T
W = 9831893UvDInannIneg C
o J @ [T
Wp = 9031893 UUBINaNNINY D
U § [ [T 4
Oy = mrﬁmmummgmmawaﬂmw& A
J { @ [
Op = ﬂ%flfl\‘lLUUSJ'W]?:@WUGU’ENWﬁﬂVﬁWfJ B
J { @ [
Oc= ﬂ%flfl\‘lLUUSJ'W]?:@WUGU’ENWﬁﬂVﬁWfJ C
1 { @ [
Op = ﬂnﬁﬂ\‘lLUUSJ'W]E;@WUW’ENWﬁﬂﬂiWEJ D
1 J 1 @ [ @ [
CO‘UA’B = ﬂ?ﬂ??ﬂl!ﬂﬁﬂiﬂui'ﬁ\l§$W310Wﬁﬂﬂiwt’l A LLAgannNIng B
1 J 1 @ [ @ [
CO‘UA’C = ﬂ?ﬂ??ﬂl!ﬂﬁﬂiﬂui'ﬁ\l§$W310Wﬁﬂﬂiwt’l A tagnannineg C
1 J 1 @ [ 4 @ [
CO‘UA’D = ﬂ?ﬂ??ﬂl!ﬂﬁﬂiﬂui'ﬁ\l§$W310Wﬁﬂﬂiwt’l A lagvianning D
1 1 v [ o J @ [
COUB,C = MANUUsYSIUTINTLHINKHENNTNG B Laznannsng C
1 1 1 @ v J [ [
COUB,D = MANusUSIUTINTENINNANNSNE B Lagnannsng D

' 1 ' 1% o @ (4
COUC’D = mMANusUsINTINTTHIIHANNTNG C uazranning D
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g3 smAANuls15Iu3In (Covariance Formula)

2(Xi=X)(Y;-Y)

Cov(X,)Y) =
n-—1

vuali:
X;= SasmaneuunuiinanSwendnning X
Y, = SasmaneunuiinanSemdnning v
X = sundevessasmanouunuiiman wendnning X

= 1 § @ { o [ v J
Y = AUnaev0999518an o LN UNMANIIVeIHa NN NG Y

7Y

n = NUIUKNAABLUNUNAIAHNIIVDIHANNS NININ VA

LY [ o ¢ Y
gm5mﬁmimi;"nummmjuﬁanmwmﬁmﬁmm:au (The Optimal Risky Portfolio Formula)

_ (E(Ra)—Ry)oE—(E(RB)—R[)0an
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gaae Tl lumsmuin

gaImsmonsmaneuumuiinianisvesnenlnale (Portfolio Expected Return Formula)
RP =WA E(RA) + WB E(RB) + WCE(RC) + WD E(RD)
o Y
myual:
@ | Y] [ 4
W, = 82318 UYIHaNNTNG A
[ 1 [ Y] 4
Wy = 6as1a@Iuvesnannsng B

o ' @ o
We = aa91d@uvainannineg C



W), = 80318 UY0INSANING D

Ry= SasmaneuMuiman e mdnming A
Rp = SasmaneuuTiman e nsnning B
Rc= SasmanouunuiimanTweandnning

o { [ [ o J
Rp = AT IHANDLUNUNA AN IVBIHANNTNG D

Y ¢
gasmMIAulasauuINasgIuvaanainlnale (Portfolio Standard Deviation Formula)
0'3 = Wj0j+WBZO'§+WgO'g+WgO'[2, +2WAWBCOUA'B+2WAWCCOUA’C
2WaWpCovy p+ 2WpWcCovp c+ 2WgWpCovpg p+2W Wy Cove p
Op =+ 0}
o Y
Mriualn:
1 4 a
o = manuulslsuveaneialvale
@ 1 @ v J
W, = 09318 UUDIHANNITNG A
[ 1 [ o J
Wy = 89310 UV0INANNTHE B
[ 1 [ o Jd
W, = 8a31a@UUBIHANNITNG C
@ 1 [ v
Wp = 00918 UY0IHANNTNG D
VoA @ v d
04 = ANVIAVUNIATTIUVDINANNTNG A
1 { @ [
op = ANLIAUUNIATTIUYOIHANNTNG B
1 { @ [
0¢ = ANVGAVULIATTIUVOINANNING C

1 { @ [
Op = ﬂ']l,‘flflx‘lL‘]JuﬁJWG]iﬂ’]u"U’fNWﬁﬂ‘VliWﬂ D

56
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Covy g = MAnuulsUsausausgniandnning A uagudnnswd B
Covy e = manuulsdsmuimmszninmanning A uazvanning C
Cov, p = manunlsdsiuiwszniandnning A uazudnning D
Covg ¢ = manulsisrusiuszninmannsng B uazuannsng C
Covg p = MANu515IM5WIZHINHAINTHE B aznanning D

J 1 J @ o @ [
COUC‘D = ﬂWﬂ'NiJLL‘]Jiﬂi'Juﬁ'JiJﬁgﬁ'ﬂ\‘]Wﬁﬂ‘l/]i‘WEJ Cuazuannswneg D

(% { o o { o 4 a .
5. NAIINNAWTOMUIUNBATINAADLUNUNAIATIIIVIND5A INE 1o (Portfolio Expected
[ Y 4 a y
Return) tazAndoauuuinasgiuuesnesnlnale (Portfolio Standard Deviation) N1/5znevlidae
] Ay Y = 9 ~ ' o v o
#Uu AP, EA, LALIN 1ag TISCO #i lAgnanniudesadlagnislgnqguingunannindvos
LY aa D) ' . o  w & Wy v ¥ o
Markowitz 82835113 19A21011)51/591U594 (Covariance) voaranniwduaaz g laudniu sz
Y
U =

A352UWU AP, EA, LALIN tiag TISCO 1#iilud¥il (Index) t1azaa¥o il (Index) 11 Equity Index

o lideaonslamuialudidudalyl

o J

'd
6. MMTAIUIUKHIAIAULTUTIUTIN (Covariance) taza1dulseaNTandUWU S
(Correlation Coefficient) 34319 Equity Index 14a% NASDAQ-100 Index A288A51HAABULNUMN
v
ANANIY (Expected Return) 521319 Equity Index 1182 NASDAQ-100 Index AdA1l W.7. 2560 241l
A o Y o @ 1 ' o v A A .
W.a. 2564 1ol lugasmsmuiumdaaiuueanguruanniweasaniiugan (The Optimal
Risky Portfolio) a2 19n21u8151591439% (Covariance) tivannauiTeavoaneosalnalen
Ysznov lUf1e1anNnI NG Equity Index 112 NASDAQ-100 Index 11n18184 #an15/11I 1A

9 9
aNunal51l59u59 (Covariance) Wuaz ldgasasae Tt Tumsmuia
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g3 smAANuls15Iu3In (Covariance Formula)

2(Xi=X)(Y;-Y)

Cov(X,)Y) =
n-—1

vuali:
X;= SasmaneuunuiinanSwendnning X
Y, = SasmaneunuiinanSemdnning v
X = sundevessasmanouunuiiman wendnning X

= 1 § @ { o [ v J
Y = AUnaev0999518an o LN UNMANIIVeIHa NN NG Y

7Y

n = NUIUKNAABLUNUNAIAHNIIVDIHANNS NININ VA

o o o J ' v o { . . . {
7. MMIMIUNFATIUYRINGUHANNT WA TE9NNUZ Y (The Optimal Risky Portfolio) 7

o (4 o @
UsznoulUarenannSneg Equity Index t1ag NASDAQ-100 Index tazinualionsmanauuny

d’ d’ L% [Y] o".‘/ a [Y] 9 [ ] d’} )
NUs 1A NUTIUMNVOATIHAADULUNUVDIAIIUART Tﬂﬂng@iﬂﬂﬂﬂqﬂlﬂuf‘lﬁﬂﬂ!’)ﬂ!

u u v d H H
gASMSMIAATIUVBINGNHANNS WAL NIHINZAN (The Optimal Risky Portfolio Formula)

_ (E(Ra)—Rf)os—(E(RR)—Rf)0ap
(E(Ra)-Rf)op+(E(RR)—Rf)o5—(E(Ra)—Rf)+E(Rg)—Rf)0aB

Wy
Wy =(1-Wy)
) Y
Myuali:
(% { % % % o
R, = 9A5 WA UUNUNAIATIIIVOINANNTNE A

o { [ @ [
Rg= AT INANDULUNUNAANIIVDINANNTNG B
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v A [ (Y o da A
Rf = DATIHANOULNUNAANNVOIHANNTNINUTIHINANUT
1 § @ [T
Oy = ?ﬂl‘ﬁfNL‘UuiJ’W]ﬁﬂ’]uﬂlfNﬁaﬂ‘ﬂﬁWfJ A
1 { (% [
Opg = ﬂ']lfflfJ\‘]LUU?JW]ﬁﬁWHﬂ]@\?WﬁﬂWiWfJ B

J 1 J @ o @ v
OpB = A5 YSIUTINTEHINNANNSNE A LlagHannsnd B

[ { o [ J v [ o A . . .
8. NAIINNENIIDAUIVNTATIUVOINGUHANNINITIINNUIZAY (The Optimal Risky
L4 ) v o . y v & °
Portfolio) Nsenov lU@re1annsng Equity Index 11ag NASDAQ-100 Index Iaud Iy g3
o v { [ 4 a 1 H
MUIUMIOATIHARDLUNUNAIAKIIVBIND5A 11a T (Portfolio Expected Return) tiazfAndouyy

Y
AT IUUeINesa 1Wale (Portfolio Standard Deviation) Tagldgainase 1l

v Y (Y] ' a
gasMsmIonTWanauuNuiinIanIsvesnainlnale (Portfolio Expected Return Formula)
Rp=WyERy +WgERp)
o Y
Mriualn:
@ 1 [ o 4
WA =9I 1TIUVDINANNTNY A
@ 1 [ [
WB =ATIHIUVDINANNTINY B
o A @ @ [
RA = ATINAADULUNUNAIAN NUDIHANNITNY A

[ { @ 1Y [
RB = ’f]@ﬁ’]Wﬁ@]ﬂﬂllﬂuﬁﬂ’lﬂﬁ?ﬁﬂlﬂﬂﬂaﬂﬂﬁWﬂ B

4 d a
gasmsmaudeauuinasgiuvesnainlnale (Portfolio Standard Deviation Formula)
op =WiazWEog+2WyWgCovy g

Op =+ OF
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o Y
Mriualn:
1 14 a
of = manuuilslsiuvesneialnale
@ 1 @ v
W4 = 20918 7UVDINannIneg A
@ 1 (% [
Wpg = 2a31a@1v03vanning B
1 4 o ] 4
04 = ANVIAVUNIATTIUUDIHANNTHE A
1 { Y] [ 4
og = ANTIUUUNIATIUVOIHANNTNG B

' 1 J o o o [
COUA,B = MANNUUTUTINTINTTHINNANNTNG A tlagnannineg B

9. MINTAIUIUNITLAVATHANABIAINIAEY (Degree of Risk Aversion) Taeldonsn

~ o s a A ~ v v v o

nanoUuNUNnIAKIIveanesaInale (Portfolio Expected Return) N1lsznavlidrevdannsng

91 d' J 2 . . . d’

NASDAQ-100 Index taglantsauunasgiuaesnesalnale (Portfolio Standard Deviation) 9
9 Y] @ 4 g’/ g‘/ a [ Lé I [ [ o’d‘

sz l1Aenanning NASDAQ-100 Index TINNIMIdUATIF U UHSANSNENY T1A191AR 1Y

] v 9
@oalumsiunm ssansodnm ldTaeldgasaae Tail

gAINISHISZTAUNMIHANALINNMAELI (Degree of Risk Aversion Formula)

_ E(Rp)-Ry
0.5 X o,%

o Y
Mruali:
[ { [ 4 a
Rp = 95 WanouUnuUNnaIveanesa lualo
o A @ @ o o a
Ry = 805 WanauunUiMan1veananningnysainanuimes

VoA 4 a
op = ANLBAUUINATIUVRINDTA 1A o
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10. ¥EIINNENHTAMUINKITLAUMIHANABIANUIFES (Degree of Risk Aversion) 1aldd
Y v v
WU 921NTEAUMITHANABIANUTY (Degree of Risk Aversion) 111 1lunsduismn Y* u3e
ﬁﬂd?ﬂmﬂﬂﬂdﬂﬁﬁﬂﬂﬁ‘l ffﬁmmzﬁuﬁqﬂ (The Optimal Overall Portfolio; Y*=Weighted of Risky

. Yo A o s a . A
Security) Iagldonsmanouunuiainrisvosnosia1wale (Portfolio Expected Return) N11/52nou
ldaronannsnd NASDAQ-100 Index uazl¥aniivsiunuiasgiuueanesalnale (Portfolio
. . 4 [ o/ gﬂ & a o X 3

Standard Deviation) N152n01'11/A181a NN NG NASDAQ-100 Index FINNIAUIUASIH 151

o v oA a ) = o Y 9y v té/
Wﬁﬂ“VIﬁWfJVI‘]_]ﬁ']ﬁﬁ]'lﬂﬂ'J']ﬂJLﬁ'fN(luﬂ']ﬁﬂ']‘L!'Jﬂ! G]f\?ﬁ'lll"lﬁﬂﬂ']ujmulﬂIﬂﬂi“ﬁq%ﬁﬂﬁ@ﬂ‘lﬂu

LY (Y] . Y
’gm5mimaﬂdmmmﬁanmwaﬁmmmu‘ﬁqﬂ (The Optimal Overall Portfolio Formula)

o _E(Ry)-Rs
Axof,

o Y
Mruali:
[ { [ 4 a
Rp = 95 WanouUnuUNna1Iveanesa lwalo
[ d' [ [ (% d’d‘ d‘
Ry = dasmanauunuiimanveananninginlminanumes
[ = A A 4 a
A= 3ZAUMIHANDBIANTBIVINOTA 1WA To

VoA 14 a
op = AU UINATIIUVINDITA 1WA o

[ @ s

11. #A9INNTWTOAIUIUNT Y* 430 dadIUV0INGUHANNT NI auNga (The

9
% [ [ 1

Optimal Overall Portfolio; Y*=Weighted of Risky Security) }aLla 31U 3¢ H1nsiadadiuves
4 a ~ k) [ [ J 3 a [ o | A o
wosa IaTensznoulUdrenanning NASDAQ-100 Index azAIduAAIMINTATIUNA LI
v v
Taangas sauaiimsmuiamsasmansuunuinianiavesnesaluale (Portfolio Expected
1 { 4 a {
Return) ttazANDuUUIATIIUY0IN05A 1A To (Portfolio Standard Deviation) N1/5znou l1ldne

(% @ J $ a (% [ g o
WANNSWEG NASDAQ-100 Index tazaiuaas Tngldgasasas luiilumsduin
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(¥} H (Y d a
gﬂ5m‘sm'e)m‘smtmammuﬁmﬂmwmwamiwaia (Portfolio Expected Return Formula)
RP =WA E(RA) + WRfE(RRf)
) Y
Mvualdi:
[ 1 Y] % 4
WA = 9ATIFIUVDINANNTINYG A
(% [ 1] [ P A
WRf: ﬂ@i?ﬁ’luﬂlﬂﬂﬁaﬂ‘l’]inJ“lfl‘]J‘i'lﬁmﬂﬂ’NﬁJLﬁfN
[ { [ Y] [ 4
RA = ’f)@]i?Wa@]’f)‘iJLL‘VIuﬁﬂTﬂﬁﬂﬂﬂlﬂﬂﬁﬁﬂﬂﬁWﬂ A

[ A [ [ o o A
RRf = DT INANDLLUNUNAANNVOIHANNSNINYS1HIINANUT B

3 ¢
gasmMIAulesauuINasgIuvaanainlnale (Portfolio Standard Deviation Formula)
Op = WAO—A + WRfo—Rf
° Y
myualn:
Y v Y v J
W, = 8031d2Uv0ananning A
Y v @ o oA =~
Wiy = 8A5180UU0HannIngnsennanuies
VoA @ [
0, = ANTEIIUINATTIUUBINGNNTHE A

oA v o da =
ORf = f’ﬂlﬁUENL“UHZJW]‘iﬁWU"UEN‘VIﬁﬂﬂiWﬂﬂﬂi1ﬁiﬂﬂﬂ31ﬂJLﬁﬂﬂ

12. W& A msaMuIunIsa IHaneuunuiinanivesnesaTnale (Portfolio
Expected Return) ttaz Anfissiuuuiasgiuvesnesaludle (Portfolio Standard Deviation) fi
Usznoulrendnn3ng NASDAQ-100 Index azmaiduads mudadiuiisuia ldnngaints
mdadIuveanguudnningiinu1zauiiga (The Optimal Overall Portfolio; Y*~Weighted of

g‘/ 14 X [l [
Risky Security) 1ata211 92199151 15 1% (Sharpe Ratio) TumsvmanauununHanyIe ae AW
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{ : [} 4 a 1 { 4 a
i@oanilaniagvesneia Inldale wazldmsmyasianudesvesnoia Ialo (Value at Risk of
4 a [
Portfolio: VaR of Port) lunismTonieaidonio vievianuvesnesalndlontoldszauniiuy
A 2 9 Yo Y a ° v ° vy
103 95% 1Az 99% ¥4 lamriua 1dNuasnud iy 10 S Tagansomuiu laniegas

Y
dae lli

[ dJ
gA3INM3419n 518151 1515 (Sharpe Ratio Formula)

R,—R
Sharpe Ratio = a2 §
%p

o Y
Mrvala:
[ { [ 4 a
R, = danmanouunuimansvesneialuale
o 4 . v e od 4
Ry = dpsmansuununmansvesndnningninaananudes

VoA 14 a
0, = AudsauuasgIUveIneia lvlale

gﬂ5mﬁ°mgaﬁhmmnﬁmmmwa%ﬂmﬁie (Value at Risk of Portfolio: VaR of Port Formula)
VaR=QqAOoOWwW

o 9
Mruala:



o a £ o A L oAy
a=1wumauilszansauszaunNUFeNUNADING
MIAUAMUFDIU 95% A1 A LMY 1.66
MIZAUAMFDIU 99% A1 A LMY 2.33

1 d‘ J a
o = andeuuunasgiuvoaneialialo

U 4 a v A Y Y] 1
W= gammmwamiﬂaiemiamu U IUNABDINITIAAT VaR
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UNN 4

HansInIIzvivowa

ao A o 1 o o oA A ax Iy a Y Y a2
N137398Y 139 ﬂ1§i]ﬂﬂ’€j|ll1’iﬁﬂ‘ﬂiWEW]LWlH%ﬁﬂJ‘ﬂq@@niJ’)ﬁeUﬂx‘llﬂiiﬂi)@]“lﬂ UlﬂiJfﬂﬁLﬂ‘]J

a o

%’ayjmmmmm (Numerical Data) #a'ldaun ﬁmﬁju AP, EA, LALIN ttag TISCO, Juiluma (1189
Y [ [ 1 [ < 4
NN 10%) maqﬁ'umﬂan uamﬁammmmmmmmﬂ%ﬁ NASDAQ-100 311030 16 Yahoo
. g’/ & a v = Id o o o A A FU o Iy v
Finance SANMIAUIUAAIFUTUHANNSWINYs 189 1nA 10T 89 ﬂ"lﬂgﬂﬂmuﬂ“lwmm"l

NAADUUNUNMIAKNIY (MAINNAE 15%) 10D 1.275% wag luliauded (81999910 Thai BMA)

9 Y
4 v a

AUATUN 1 UATIAN W.A. 2560 — 1 UNTIAY W.A. 2565 UV (Yearly Basis) FINTMIUNITY

9 = A o [ ' v [ 7 A . . =
60 Yoya (1) 191IN1TTANGUUANNTWINIMUIZANNGA (The Optimal Overall Portfolio) &

a J 4 a a /= ' ~
A130AT Iz Toya laaein3 09AAmY NN AATON CASIO §U fx-82AU PLUS 1T Tasiina

U

a J Y <3| o v & o 2
ﬂ’]ﬁ'llﬂﬁ’]gﬁeuﬂlluﬁL‘].Iuﬁ’]ﬂﬂﬂluﬁ@uﬂ\‘]@l@”lﬂu
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1. MIMIMUIANIOATIHAADLLNUARDATNTZOZIININTDOATOIVDIRU (Holding Period
Return) YB4HU AP, EA, LALIN, TISCO 1tag NASDAQ-100 A1051a11)a tagiuiunandainnii

Y
10% UDIRANNTNaUAaZA Aun WA, 2560 597 W.A. 2564

AP

g’ﬂiﬂ]ﬁ?‘iﬁfﬂi]ﬂﬁﬂ@ﬂl!ﬂuﬂﬂ@ﬂ‘ﬁ]ﬁﬁ%ﬂ%na1ﬂ]iai’)ﬂiﬂﬁ (Holding Period Return Formula)

Income+Pn+1—Pn
Pn

HPR =
o Y
Mruala:
[ ] Y
HPR = 8@5 AN UUNUARDATNTZHZIAINITDOATOIVOIHY AP
a 9 [ =~
Income = RUTUNAUDIHU AP HAINNAH 10%

Pn = 51A11AV09HU AP AUIIA

Pnt1=511lavedu AP areaaa

(0.27)+(8.85—7.4)

HPR 2017 = =0.2324, 23.24%
7.4
(0.315)+(7-8.85)
HPR 2018 = S aE =-0.1734, -17.34%

(0.36)+(6.9-7)
HPR 2019 = - =0.0371,3.71%

(0.36)+(7.25-6.9)
HPR 2020 = s =0.1029, 10.29%

(0.045)+(9.5—-7.25)
HPR 2021 = e =0.3166, 31.66%
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EA

gﬂ5m‘sm’é’mmaﬂemmumaﬂi’nszﬂznmmsﬁamm (Holding Period Return Formula)

Income+Pn+1—-Pn
Pn

HPR =
) Y
Mruali:
HPR = é’miWa@mmmumaﬂsﬁaﬂﬁzﬂznmmsﬁaﬂi@wmﬁ}u EA
2 Y v o =
Income = Nuﬂuwaﬂlm?ju EA YNNIy 10%

Pn = 51A11Av097U EA d1979

a Y
Pn+1=351011AU09% 1 EA 1218470

(0.135)+(67.75—28.5)

HPR 2017 = = 1.3819, 138.19%
28.5
(0.18)+(47.5-67.75)
HPR 2018 = =-0.2962, -29.62%
67.75
(0.225)+(43.25—47.5)
HPR 2019 = T =-0.0847, -8.47%

(0.27)+(65—43.25)
HPR 2020 = =0.5091, 50.91%
43.25

(0.27)+(94.25—65)
HPR 2021 = - =0.4542, 45.42%




LALIN

68

gﬂ5m‘sm’é’mmaﬂemmumaﬂhaszﬂznmmsﬁamm (Holding Period Return Formula)

Income+Pn+1—-Pn
Pn

HPR =

) Y
Mriuala:

HPR = é’mimaﬁammumawﬁaqszﬂznmmsﬁam@wmﬁu LALIN

Income = IUTTUNAVBIRU LALIN #asWnmb 10%
a Y EY
Pn=31A11Av03% U LALIN A1499

Pn+1=5111au0au LALIN Ua1091a

(0.0108369+0.1215)+(4.622222222—-4.25)

HPR 2017 = =0.1187, 11.87%
4.25
(0.1485+0.1485)+(4.8—5.2)
HPR 2018 = =-0.0198, -1.98%
5.2
(0.157540.1575)+(5.1—4.8)
HPR 2019 = 5 =0.1281, 12.81%

(0.189+0.225)+(7.65—5.1)

HPR 2020 = 1 —0.5812, 58.12%
(0.054+0.2655)+(9.85—7.65)
HPR 2021 = — =0.3293, 32.93%

Waentie) : U LALIN 18311ms Stock Split 9:8 Tutl HPR 2017
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TISCO

gﬂ5m‘sm’é’mmaﬂemmumaﬂi’nszﬂznmmsﬁamm (Holding Period Return Formula)

Income+Pn+1—-Pn
Pn

HPR =
) Y
Mriuala:
HPR = 6035 IWAADLUNUARDATIITZOZIAINTDOATOIUDINU TISCO
2 Y v W =
Income = QUTUNAVDIHY TISCO HAINNAH 10%

Pn = 51A11AY997U TISCO AUIIA

Pnt1 = 51A11Av0U TISCO 1/a1saia

(3.15)+(88.5-61)
HPR 2017 = ” =0.5025, 50.25%

(4.5)+(82.75—88.5)
HPR 2018 = Py =-0.0141,-1.41%

(6.3)+(103—82.75)
HPR 2019 = — 0.3208, 32.08%
82.75

(6.975)+(92.25—103)

HPR 2020 = =-0.0367,-3.67%
103

(5.67)+(98.25-92.25)

HPR 2021 = =0.1265, 12.65%
92.25
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NASDAQ-100

gﬂ5m‘sm’é’mmaﬂemmumaﬂhaszﬂznmmsﬁamm (Holding Period Return Formula)

Income+Pn+1—-Pn
Pn

HPR =
vuali:
HPR = 6A31WAA0UUNUARDATINTLHLIAINTOOATOIVOI NASDAQ-100
Income = U UNAVDI NASDAQ-100

Pn = 1af 1A 1AM 1AA0UTAUBI NASDAQ-100 @149

Pn+l= N”ﬁ?i1@1ﬂﬁ1ﬂ1@ﬂ?@ﬁ'ﬂuﬂﬂﬂ]®ﬁ NASDAQ-100 ae9n

6,949.99-5,116.77

HPR 2017 = = 0.3583, 35.83%
5,116.77
6,906.84—6,949.99
HPR 2018 = =-0.0062, -0.62%
6,949.99
8,991.51—6,906.84
HPR 2019 = =0.3018, 30.18%
6,906.84
12,925.38-8,991.51
HPR 2020 = = 0.4375, 43.75%
8,991.51

15,210.76—12,925.38

HPR 2021 = =0.1768, 17.68%
12,925.38
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Y v @ v Jd @ ] 1
ﬂTi'l\‘i‘ﬁ 4.1 : HAAOUUNUT WU WA NN HUDIHANNTNAUADZAD AAT] WA, 2560 — W.7. 2564

Years AP EA LALIN TISCO | EQUITY- | NASDAQ- T-Bill
Index 100 Index

2017 23.24% | 138.19% | 11.87% 50.25% 55.89% 35.83% 1.275%

2018 -17.34% | -29.62% -1.98% -1.41% -12.59% -0.62% 1.275%

2019 3.711% -8.47% 12.81% 32.08% 10.03% 30.18% 1.275%

2020 10.29% 50.91% 58.12% -3.67% 28.91% 43.75% 1.275%

2021 31.66% 45.42% 32.93% 12.65% 30.66% 17.68% 1.275%

o 1 dy Y a S g
TN ’amma@l’au!,mummu"lmammﬂuwa HagNELLAN

2. i IA e uuNIATgIU (Standard Deviation) Y94¥ U AP, EA, LALIN 1az
9 + H
TISCO 5IUNIAF NASDAQ-100 ttag I UNa ﬁ?ﬂﬂﬂﬁ?ﬂﬁ@@ﬂllﬂl&“ﬁﬂWﬂﬁ'}\i (Expected

9
Return) YOIHANNSWELAZA aauall W.a. 2560 D3] W.A. 2564

AP

gmmﬁmﬁuﬁmmummgm (Standard Deviation Formula)

S - /Z(X_"?)Z
n-—1

o Y
Mvuali:
X = A5 AN UUNUNAIAK TIUDITU AP
= 1 A A o Y
X = AURAINAADUUNUNAIANIIVDIN U AP

] 9
n= ﬁ‘hmuwammmuﬁmﬂmwmﬁ’u AP MInua



23.24 -17.34 3.71 10.29
10.31 10.31 10.31 10.31
12.932 27.65% 6.6 0.022
167.18  + 764.52 + 43.56 + 0.00
1,431.08
SD.= |/ =1891%
5-1
EA

gAsMsMmANTEAVUINAIFIY (Standard Deviation Formula)

SD. - /Z(X_—XV
n—1

° Y

mMruali:
X = 0ATIHAADUUNUNAIANIIVDI U EA
X = aundewanouunuinnianiauesiu EA

v 9
n= ii’wmuwammmu‘ﬁﬂmmwmﬁu EA Mriua

138.19 -29.62 -8.47 50.91
39.29 39.29 39.29 39.29
98.902 68.917 47.76% 11.622
9,781.21 + 4,748.59 + 2,281.02 + 135.02

16,983.42
SD.= |————=065.16%
5-1

31.66

10.31
21.352

455.82

45.42

39.29
6.132

37.58

72
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LALIN

gAsMsMmANTEAVUINAIFIY (Standard Deviation Formula)

L(X-X)?
SD.= |[—————
n-—1
° Y
mvuali:
X = 8A5 AN UUNUNAIAKTIUDIHU LALIN
X = Anndonanouunuinianiavesiu LALIN
n=IUHAADUUNUNAIA TIUDIR Y LALIN 71y
11.87 -1.98 12.81 58.12 32.93
22.75 22.75 22.75 22.75 22.75
10.882 24.73? 9.942 35.372 10.182
11837  + 611.57 + 98.80 + 125104+ 103.63

2,183.41
S.D.= |—————=2336%
5-1



TISCO

gAsMsMmANTEAVUINAIFIY (Standard Deviation Formula)

o { o Y
X= @@51Wﬁ@]aﬂllﬂuﬁﬂ’]ﬂwgqm@\1ﬁu TISCO

= 1 { { [ Y
X = aundonanouununnaaweaqu TISCO

o { [ Y g’/
n= muauwammmuﬁmﬂwawamu TISCO N¥viuA

2(X-X)?
SD.= |/——
n—-1
o Y
Mruala:
50.25 -1.41 32.08
17.98 17.98 17.98
32.272 19.392 14.102

1,041.35 + 375.97 + 198.81

2,113.26
SD.= |———=22.99%
5-1

-3.67

17.98
21.65%

+ 468.72 +

12.65

17.98
5.332

28.41
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NASDAQ-100

gAsMsMmANTEAVUINAIFIY (Standard Deviation Formula)

Y (X-X)?
SD.= |[———
n—1
o Y
Mriuali:
X = 0AIWAADLLUNUNAIAT IIV0IA%L NASDAQ-100
X = fnagnanouunuinaniave st NASDAQ-100
n=NUIUNAADVUNUNAIANIIVDIATH NASDAQ-100 Ninua
35.83 -0.62 30.18 43.75 17.68
25.36 25.36 25.36 25.36 25.36
10.472 25.982 4.822 18.392 7.682
109.62  + 674.96 + 23.23 + 338.19 + 58.98

1,204.98
SD.= |——=17.36%
5-1
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T-Bill

gAsMsMmANTEAVUINAIFIY (Standard Deviation Formula)

S.D.=
o Y
Mruala:
X = 993 INAADULNUNAIAY U0 T-Bill
X = aunagnanauununanriaued T-Bill
o d' Q g’/
n=NUIUHAADUUNUNAIANIIVDI T-Bill NIHUA
1.275 1.275 1.275 1.275 1.275
1.275 1.275 1.275 1.275 1.275
02 02 02 02 02
0 + 0 + 0 + 0 + 0
0
SD.= |——=0%
5-1

J

r'd
3. InsaIuIu1A1n1uHl 51591591 (Covariance) nazA1duUseanTan Ty us
[ o o 1 1A
(Correlation Coefficient) ¥oananninduaazs Nlsznouldredu AP, EA, LALIN ag TISCO

A1UBATINAADLUNUNAIANTI (Expected Return) 11agA Lo UUNIATFIM (Standard Deviation)

Y
1 - 1=

[ [ o =® A,
YoINANNINAUAaLA ALAll W.A. 2560 091 W.A. 2564

o [y o o
@Jﬂ5ﬂ1‘51’11“l]1‘L!'J‘1!f’jﬂ'J1N!HJiﬂijui'llﬂsllf‘)\iﬁﬁﬂﬂiWﬂﬂQ‘ﬁNﬂ (Number of Pairs Formula)

Number of Securities?—Number of Securities
2

Number of Pairs =



d‘ o 1 1 g.}/ 1 Y 1 1
M990 4.2 TN TUTINTIN 19 6 § Vo ULaaLe

77

A B C D
AP EA LALIN TISCO
AN 1 A B Qi 2 A C an 3 A D
AP EA AP | LALIN AP | TISCO
Qi 4 B C qNn s B D AN 6 C D
EA | LALIN EA | TISCO LALIN | TISCO

ga3mM3¥1mMANus51/531593 (Covariance Formula)

Cov(X,)Y) =

Y(Xi—X)(Y;~-Y)
n—-1

) Y
Mrivala:

X;= 'e")”mmammmuﬁmwi’wmﬁu AP
Y; = 'e")”mmammmuﬁmwiﬁmmﬁ’u EA
X= ﬂ'uﬂ?iEJGUae’e‘i’ﬁimaﬁammuﬁmﬂw‘i’wmﬁu AP
Y= ﬂ'uﬂ?iEJGUae’e‘i’ﬁimammmuﬁmﬂw‘i’wmﬁu EA

v 9
n= iﬁmuwaﬁammuﬁmﬂmwmﬁ’umﬁm




<
(%) a A v o d
gﬂ5msmﬁ1auﬂiza‘nﬁaﬁauwuﬁ (Correlation Coefficient Formula)

_Oxy Cov(X)Y)
P Ox0y StandardDev(X)xStandardDev(Y)

° Y
mvuali:
1 ' ! Y 9
Oxy = MANUTTIUTINILHINNU AP azHu EA
Oy = ANTUDULIATFIUVOITU AP

oy = ANDEAVUNIATFIUVIU EA

$ J 1 J 9 Y
WTSN‘?I 4.3 : mﬂ’Jmuﬂiﬂmummzmwmu AP Llag U EA

i1 A B
AP EA
Years AP EA

2017 23.24% 138.19%

2018 -17.34% -29.62%

2019 3.71% -8.47%

2020 10.29% 50.91%

2021 31.66% 45.42%

Average Return 10.31% 39.29%

Standard Deviation | 18.91% 65.16%

(0.2324-0.1031)(1.3819-0.3929)+(—0.1734—0.1031)(—0.2962—0.3929)
+(0.0371-0.1031)(—0.0847—-0.3929)+(0.1029-0.1031)(0.5091—0.3929)
+(0.3166—0.1031)(0.4542—0.3929)

Cov(A,B) = =

78
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Cov(A,B) = 0.09074994

OAB B 0.09074994
op0p 0.1891x0.6516

p(AB) =

p(A,B) =0.736

g3 3¥1MAu51/531593 (Covariance Formula)

Y(Xi=X)(Y;-Y)

Cov(X,Y) = 1

o 9
mvualn:
X; = oasmanouununman ey AP
Y; = oaswanouunuNnIaniaveaiu LALIN
= 1 =~ Y A [ Y
X = AURAYVDIBATIHAABUUNUNAIANIIVOIY AP
Y = Aundouessasmanounuinianiaveddi LALIN

[ 9
n= iTTL!’J‘LlWﬁGI'é)“ULL‘VI‘14‘17]?11@14’3\161]@\1“;]11!1/]\‘11’7%9]

d
(%) a A v o d
gﬂ§ﬂ1§ﬁ1ﬁ1ﬁuﬂ§$ﬁﬂﬁﬁﬁﬁuwuﬁ (Correlation Coefficient Formula)

_Oxy Cov(X)Y)
P oxoy StandardDev(X)XStandardDev(Y)

) Y
Mriuala:

xy = MANULTU5IUIWIZHINAY AP 1agiu LALIN
0y = ANDBUVUNIATFIUVDIFY AP

oy = ANUGUUUNIATFIUVOIHU LALIN



M3199 4.4 : MANU31U5IUTWTETNINHU AP uag fu LALIN

A 2 A C
AP LALIN
Years AP LALIN
2017 23.24% 11.87%
2018 -17.34% -1.98%
2019 3.71% 12.81%
2020 10.29% 58.12%
2021 31.66% 32.93%
Average Return 10.31% 22.75%
Standard Deviation | 18.91% 23.36%

(0.2324-0.1031)(0.1187—-0.2275)+(—0.1734—0.1031)(—0.0198—0.2275)
+(0.0371-0.1031)(0.1281-0.2275)+(0.1029—0.1031)(0.5812—0.2275)
+(0.3166—0.1031)(0.3293—0.2275)

5-1

Cov(A,Q) =

Cov(A,C) = 0.0206336425

OAC  0.0206336425
o40c 0.1891x0.2336

p(AC) =

p(A,C) = 0.467
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g3 smAANuls15Iu3In (Covariance Formula)

2(Xi=X)(Y;-Y)

Cov(X,)Y) =
n-—1

Mruali:
X, - §asmanouunuiiman Sivesdu AP
Y; = é”mmammmuﬁmw%mmﬁ’u TISCO
X= ﬂ'm‘éﬂéumé”mmaﬁammuﬁmﬂwi’wmﬁu AP
Y= ﬂ'm‘éﬂmmé”mma@auLmuﬁmﬂwi’wmﬁu TISCO

v Y
n= fﬁwumwam@mmuﬁmﬂmwmﬁumwm

¢
[ a v v d
gasmammansz@nsanduwus (Correlation Coefficient Formula)

_Oxy Cov(X,)Y)
P oxoy StandardDev(X)XStandardDev(Y)

o 9
Mruala:
[ 1 U 9 Y
Oxy = MANULATUTINTINTENINNU AP Haz1{u TISCO

0y = ANTUVUIATFINVOIH U AP

oy = ANDEAVUNIATFIUVBIRU TISCO



M3199 4.5 : ANl 31U5IUTWTENINHU AP 1ag YU TISCO

A 3 A D
AP TISCO
Years AP TISCO
2017 23.24% 50.25%
2018 -17.34% -1.41%
2019 3.71% 32.08%
2020 10.29% -3.67%
2021 31.66% 12.65%
Average Return 10.31% 17.98%
Standard Deviation | 18.91% 22.99%

(0.2324—-0.1031)(0.5025—0.1798)+(—0.1734—0.1031) (—0.0141—0.1798)
+(0.0371-0.1031)(0.3208—0.1798)+(0.1029-0.1031) (—0.0367—0.1798)
+(0.3166—0.1031)(0.1265—0.1798)

5-1

Cov(AD) =

Cov(A,D) = 0.0186740525

0AD B 0.0186740525
op0p 0.1891x0.2299

p(AD) =

p(A,D)=0.43
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g3 smAANuls15Iu3In (Covariance Formula)

2(Xi=X)(Y;-Y)

Cov(X,)Y) =
n-—1

Mruali:
X, = samanouunuiinan Save s EA
Y; = é”mmammmuﬁmw%mmﬁ’u LALIN
X= ﬂ'm‘éﬂéumé”mmaﬁammuﬁmﬂwi’wmﬁu EA
Y= ﬂ'm‘éﬂmmé”mma@auLmuﬁmﬂwi’wmﬁu LALIN

v Y
n= fﬁwumwam@mmuﬁmﬂmwmﬁumwm

¢
[ a v v d
gasmammansz@nsanduwus (Correlation Coefficient Formula)

_Oxy Cov(X,)Y)
P oxoy StandardDev(X)XStandardDev(Y)

o 9
Mruala:

ayy = MAunlssms sz nINgu EA uazfu LALIN
oy = ADeAUUINTFINVBIY EA

oy = ANDEUVUNIATFIUVIU LALIN



M3199 4.6 : MANU315IUTWTTNINHU EA 182 U LALIN

A7 4 B C
EA LALIN
Years EA LALIN
2017 138.19% 11.87%
2018 -29.62% -1.98%
2019 -8.47% 12.81%
2020 50.91% 58.12%
2021 45.42% 32.93%
Average Return 39.29% 22.75%
Standard Deviation | 65.16% 23.36%

(1.3819-0.3929)(0.1187-0.2275)+(—0.2962—0.3929) (—0.0198—0.2275)
+(—0.0847—-0.3929)(0.1281—0.2275)+(0.5091—0.3929)(0.5812—0.2275)
+(0.4542-0.3929)(0.3293—0.2275)

5-1

Cov(B,C) =

Cov(B,C) = 0.0394012675

OBC_  0.0394012675
ogoc 0.6516x0.2336

p(B,C) =

p(B,C) = 0.259
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g3 smAANuls15Iu3In (Covariance Formula)

2(Xi=X)(Y;-Y)

Cov(X,)Y) =
n-—1

Mruali:
X, = samanouunuiinan Save s EA
Y; = é”mmammmuﬁmw%mmﬁ’u TISCO
X= ﬂ'm‘éﬂéumé”mmaﬁammuﬁmﬂwi’wmﬁu EA
Y= ﬂ'm‘éﬂmmé”mma@auLmuﬁmﬂwi’wmﬁu TISCO

v Y
n= fﬁwumwam@mmuﬁmﬂmwmﬁumwm

¢
[ a v v d
gasmammansz@nsanduwus (Correlation Coefficient Formula)

_Oxy Cov(X,)Y)
P oxoy StandardDev(X)XStandardDev(Y)

o 9
Mruala:
[ 1 U 9 Y
Oxy = MANULATUIIUITINTENINNU EA tlagiul TISCO

oy = ANTEUDUNATFINVOIU EA

oy = ANDEAVUNIATFIUVBIRU TISCO



M3199 4.7 : Manuul31sIuIwsEnIeiu EA uag yu TISCO

A s B D
EA TISCO
Years EA TISCO
2017 138.19% | 50.25%
2018 -29.62% -1.41%
2019 -8.47% 32.08%
2020 50.91% -3.67%
2021 45.42% 12.65%
Average Return 39.29% 17.98%
Standard Deviation | 65.16% 22.99%

(1.3819-0.3929)(0.5025—0.1798)+(—0.2962—0.3929)(—0.0141—0.1798)
+(—0.0847—-0.3929)(0.3208—0.1798)+(0.5091—0.3929)(—0.0367—0.1798)
+(0.4542-0.3929)(0.1265—0.1798)

5-1

Cov(B.D) =

Cov(B,D) = 0.08925015

OBD B 0.08925015

p(B.D) =

p(B,D) = 0.596
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g3 smAANuls15Iu3In (Covariance Formula)

2(Xi=X)(Y;-Y)

Cov(X,)Y) =
n-—1

Mruali:
X; = §asmanouunuiiman S1vesdu LALIN
Y; = é”mmammmuﬁmw%mmﬁ’u TISCO
X= ﬂ'm‘éﬂéumé”mmaﬁammuﬁmﬂwi’wmﬁu LALIN
Y= ﬂ'm‘éﬂmmé”mma@auLmuﬁmﬂwi’wmﬁu TISCO

v Y
n= fﬁwumwam@mmuﬁmﬂmwmﬁumwm

¢
[ a v v d
gasmammansz@nsanduwus (Correlation Coefficient Formula)

_Oxy Cov(X,)Y)
P oxoy StandardDev(X)XStandardDev(Y)

o 9
Mruala:

ayy = MAnul51)59u5 W5z eiu LALIN nagiu TISCO
oy = ANLOUVUIIATFIUUBU LALIN

oy = ANDEAVUNIATFIUVBIRU TISCO



M13199 4.8 : AN 315U WTENIU LALIN 1ag U TISCO

AN 6 C D

LALIN | TISCO

Years LALIN TISCO

2017 11.87% 50.25%

2018 -1.98% -1.41%

2019 12.81% 32.08%

2020 58.12% -3.67%

2021 32.93% 12.65%
Average Return 22.75% 17.98%
Standard Deviation | 23.36% 22.99%

(0.1187-0.2275)(0.5025—-0.1798)+(—0.0198—0.2275) (—0.0141—0.1798)
+(0.1281-0.2275)(0.3208—0.1798)+(0.5812—-0.2275)(—0.0367—0.1798)
+(0.3293-0.2275)(0.1265—0.1798)

5-1

Cov(C,D) =

Cov(C,D) = -0.02079392

ocD  —0.02079392
ocop  0.2336X0.2299

p(C.D) =

p(C,D) = -0.387



&9

4. IIMIAUIUKIOATIHAAD VLN UNAIAY I (Expected Return) HAZANDYIUUUNIATIIY
4 a 1 X
(Standard Deviation) ¥o9nosaIWalofnsenoulid1o9u AP, EA, LALIN uag TISCO
o YA o [ 9 1 [ 9 a = A Aa a
mmualildadiumsaanuiuag 25% 1119 il (989NN EHea1ANNlszansn Mg (The
. =) S v A v ' v A A

Strongly Efficient Market)) %9111 AP 42ATIHAADUUNUNAIANINNINY 10.31% LAZUANDSAUVU
VAN 18.91%, HU EA Toaswanauunuin1aniuniny 39.29% uagliandouuu
WIATTIUNINY 65.16%, U LALIN Hoaswanouunuimaniumny 22.75% uazianiowunu
VIATFIUNIND 23.36% Hazdu TISCO UBATIHAABUUNUNAIANTUNINY 17.98% taz A
d' LY o Y 1 . [ [ 4
WHUVUNIATTINNDY 22.99% lagmvualna1nusds1siusau (Covariance) YOIHANNTNE

A
Y
1 v A
2!

1 1
UATS NI

H [ 1 1 Y [ 1 o g’; 1
ﬂ1§1\1‘ﬁ 4.9 : ’L’f?]_lN'ﬁaWﬁﬂ?ﬂ??ﬂl!ﬂiﬂi'JUi'JiJGUEN‘I{‘iuLmagﬂ IUIUNNNUA 6 fl

i1 A B A 2 A C i3 A D
AP EA AP | LALIN AP | TISCO
Cov | 0.09075 Cov | 0.02063 Cov | 0.01867

A 4 B C A s B D A 6 C D
EA | LALIN EA | TISCO LALIN | TISCO
Cov | 0.039%4 Cov | 0.08925 Cov | -0.02079

9
Tagansomun lanegasaaae 111

gasmsmonsmaneuumuiinianisvesneinlnale (Portfolio Expected Return Formula)
RP =WA E(RA) + WB E(RB) + WC E(RC) + WD E(RD)

o Y
Myuala:
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W, = 0a1d8UUDIHU AP

Wy = 80518719091 U EA

W, = 6A5182UU991 U LALIN

Wy, = 6a51d71v999u TISCO

R, - a3 manouunuiimanSavesiu AP

Rg = 6’@151wammmuﬁmwi’wmﬁ’u EA
Rc= é”mmammmuﬁmwi’wmﬁ’u LALIN

o { @ Y
RD = aﬁﬁ’nﬂaﬁ@UlL%Uﬁﬂ’]ﬂW’)\iﬂlaQHu TISCO

gmmsmmu’i'mmummgmmmwe%miﬂﬁia (Portfolio Standard Deviation Formula)
op ~WEaz - WEoi-WEal+WEah+2WyWyCovy g+2W,WeCovy ¢
+2WyWpCovy p+ 2WgWeCovp o+ 2WgWpCovg p+2W Wy Cove p
op =/ 0
fvuali:
02 = manuulsysivvesneialiale
W, = 905107190911 AP
Wy = 0a51d@ U037 U EA
W, = 6a31d7mv09% 1 LALIN
Wy = 80318 2UU0IHU TISCO

oA Y
0 = MUIUVUUIATYIUVDIYU AP
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0 = MUDIAVUATT VIR EA

o = MuiiauuINAIIUIERU LALIN

o1 = AUDEUVUNATTINUBT U TISCO

Cov, g = Manumilsilsruimsznanefu AP uaz¥u EA
Cov, ¢ = manuntlsisimusinszninedu AP uazdu LALIN
Cov, p = manumlssuswsznnedu AP uazfu TISCO
Covg ¢ = MANulssInsmsznieiu EA nazdu LALIN
Covg p = Manuntlsisiusinsznineu EA uazfu TISCO

J J ' Y 9
Cove p = MANU31/5914390521 19U LALIN uaziy TISCO

Rp =1(0.25) (0.1031) +(0.25) (0.3929) + (0.25) (0.2275) + (0.25) (0.1798) = 0.225825, 22.58%

of = (0.25)2 (0.1891)2 + (0.25)? (0.6516)2 + (0.25)2 (0.2336)2 + (0.25)? (0.2299)% + 2 (0.25) (0.25)
(0.09075) + 2 (0.25) (0.25) (0.02063) + 2 (0.25) (0.25) (0.01867) + 2 (0.25) (0.25) (0.0394) + 2 (0.25)

(0.25) (0.08925) +2 (0.25) (0.25) (-0.02079)

=0.06522402125

0p =+v0.06522402125 = 0.2553899396, 25.54%
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=

5. 1153 2UR U AP, EA, LALIN tag TISCO 1915 udadl (Index) uavas¥onaiiin Equity

Index

v v H 9 '
19197 4.10 : AR UUNUNIAIAYI LAZNAADULNUNGY HadrinNE 'immﬂuﬁmmummgm

Y
1 % U 1

YDINANNTNOUAAZAT AUAT] WA, 2560 — W.¢. 2564

Years AP EA LALIN TISCO | EQUITY- | NASDAQ- | T-Bill

Index 100 Index

2017 23.24% 138.19% 11.87% 50.25% 55.89% 35.83% 1.275%

2018 -17.34% | -29.62% -1.98% -1.41% -12.59% -0.62% 1.275%

2019 3.71% -8.47% 12.81% 32.08% 10.03% 30.18% 1.275%

2020 10.29% 50.91% 58.12% -3.67% 28.91% 43.75% 1.275%

2021 31.66% 45.42% 32.93% 12.65% 30.66% 17.68% 1.275%

Average 10.31% 39.29% 22.75% 17.98% 22.58% 25.36% 1.275%

Return

Standard 18.91% 65.16% 23.36% 22.99% 25.54% 17.36% 0%

Deviation

g
a (2 Y

6. H1MIAIUIUNIAINNLTUIIUT IV (Covariance) tazardulseAndanduius
(Correlation Coefficient) Y84 Equity Index 1tag NASDAQ-100 Index a288a1NaRdULNUAAIAN T
(Expected Return) HazaAull gAUVUNINTIIU (Standard Deviation) YUY Equity Index 11ag NASDAQ-

gx 1= 2K = A ] Y o o 1 1 [ [ o
100 Index A3 W.¢1. 2560 D91 W.A. 2564 W1 IF luMIMUIBITATIUVBINIUHANNTWE
178N TN (The Optimal Risky Portfolio) taz 19n1uu1/51/59139% (Covariance) 1iloannu
iweavoaneialnalondsenoulUdr18mdnnsng Equity Index 1ag NASDAQ-100 Index 11

o =R [J 1 1 . 9 [ dy [
NENAT FIMIMUIMIMANNLsUsIusIu (Covariance) ﬂzcl%qmmm@"lﬂu“lumimmm
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g3 smAANuls15Iu3In (Covariance Formula)

2(Xi=X)(Y;-Y)

Cov(X,)Y) =
n-—1

vuali:
X;= é”mmamammuﬁmw‘i’wmwﬁ’ﬂw%’wﬁEquity Index
Y, = SasmanouINuNiAAN T andnnsng NASDAQ-100 Index
X = AunAovessasmanounuiinan iveananning Equity Index

Y = A1n0ev099A3 1HaA0 UUNUNAIAN IV NASDAQ-100 Index

7Y

n = NUIUKNAABLUNUNAIAHNIIVDIHANNS NININ VA

¢
[ a v v d
gasmammansz@nsanduwus (Correlation Coefficient Formula)

_Oxy Cov(X,)Y)
P oxoy StandardDev(X)XStandardDev(Y)

o Y

Mruali:
oxy = MANULTUTINTINTLHIN Equity Index 1182 NASDAQ-100 Index
oy = ATENUUINATTIHYOINENNI NG Equity Index

oy = ADBUVUINATTIUYOINENNT N NASDAQ-100 Index



M3197 4.11 : A Nuns5UsIusINTLHI9 Equity Index 11ag NASDAQ-100 Index

A B

Equity Index | NASDAQ-100 Index

Years EQUITY-Index NASDAQ-100
Index
2017 55.89% 35.83%
2018 -12.59% -0.62%
2019 10.03% 30.18%
2020 28.91% 43.75%
2021 30.66% 17.68%
Average Return 22.58% 25.36%
Standard Deviation 25.54% 17.36%

(0.5589—-0.2258)(0.3583—0.2536)+(—0.1259—0.2258) (—0.0062—0.2536)
+(0.1003-0.2258)(0.3018-0.2536)+(0.2891—0.2258)(0.4375—0.2536)
+(0.3066—0.2258)(0.1768—0.2536)

5-1

Cov(A,B) =

Cov(A,B) = 0.03140839

0AB B 0.03140839
op0p 0.2554%0.1736

p(AB) =

p(A,B) = 0.708
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7. imsmuamdadiuvedngundannindidee iz ay (The Optimal Risky Portfolio) #
UsznoulUdr1emdANSWE Equity Index a2 NASDAQ-100 Index 1A ua R Equity Index 3
BATINANDUUNUNAIAK Y (Expected Return) 11101 22.58% tazlanlioduunInigiu (Standard
Deviation) RIRTaST 25.54%, NASDAQ-100 Index WNANDUUNUNAIAKI (Expected Return) MIA
25.36% HazlANLEUVUNINTFIY (Standard Deviation) IMAY 17.36% 1AsOATIHAADULNUN

o [ o oA A A 3 a [ [ = 9
A1ANIT (Expected Return) U94HANNSWINUTIHINANUITES HI0AIUATININY 1.275% F3 14
fnualdtiainuulslsiusau (Covariance) 191110 0.0314 Tagauisodiuin ladrogas

Y
daae lli

[ [y v d H H
gASNMSTMIAATIUVBINGNHANNS WAL NIHINZAN (The Optimal Risky Portfolio Formula)

_ (E(Ra)—Ry)o5—(E(Rp)—R[)0ap
(E(Ra)—Rf)op+(E(R)—Rf)o5—(E(Ra)—Rf)+E(Rg)—Rf)0aB

W
Wg = (1-Wy)
vuali:

Ry= SasmanouunufinIanSenanning Equity Index
Rp= f‘i’mwwamuLmuﬁmﬂwﬁ’wmwé’ﬂm%’wtfNASDAQ-100 Index
Rp= Sasmanouunufinan Semannsndilsrnauides
O4= ﬂ'u‘“ﬂmmummgmmawﬁﬂw%’wﬁ Equity Index
Op = ﬁnﬁmmummgmmmwa‘"ﬂﬁwgNASDAQ-IOO Index

045 = MANULLTUTINTINTEHIN Equity Index 1tag NASDAQ-100 Index
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fvuald W, = Equity Index 11ag Wz = NASDAQ-100 Index

B (22.58—-1.275)17.36%—(25.36—1.275) (314)
(22.58-1.275)17.362+(25.36—1.275)25.542—((22.58-1.275)+(25.36-1.275) ) (314)

Wy
Wg = (1-(-0.14495)), 1.14495
WA =0%

Wy = 100%

8. MIMIAUIUNITATIHAADLUNUNAIANIY (Expected Return) taz ANDIULIATIIU
. . 4 a = Y @ [ 4 .

(Standard Deviation) yoaneaia Iva Tenlszneu ludenanning Equity Index tag NASDAQ-100
o [} 1 9 . A o 1 1 [} =% d' [

Index laofviuadaa U1y Equity Index UAATIWNINY 0% laglionsIHano UUNUNAIATIIN
(Expected Return) 1110 22.58% tazUANUeUUNINTFIY (Standard Deviation) 11101 25.54%
sazmruadaaiu1’i NASDAQ-100 Index UdAaIMIMIAY 100% TaslisnsHanouunUNAANT
(Expected Return) 1M1 25.36% tazla ot un1nggIu (Standard Deviation) (N1AU 17.36%

[l Y
TaeTisnauui5159u39u (Covariance) 17 0.0314 Faamnsomuan 1 Insldgasasae lil

gaImsmonsmanuumuiinianisvesnenlnale (Portfolio Expected Return Formula)
Rp=WpERy +Wp ERp)
o Y
myualu:
W, = 8a31d1Ueananning Equity Index
Wy = 80318 1UU0aMa N N3N NASDAQ-100

[ { @ @ [
R4 = 995 Wan 0 UUNUNMAK IIUIHANNTNE Equity Index



Rp = 8a5Wanauunuiaan 1aveanannsng NASDAQ-100

gﬂ5mimﬂ'uﬁmmummgmmmwa%miﬂﬁia (Portfolio Standard Deviation Formula)
op -WiazWEoj+2WyWgCovy g
Op =+ OF
vuali:

o2 = manuusilsiuvesnesalilale
W, = 6a518UVBINANNSNG Equity Index
Wp = 69518 3UV09HaNNINE NASDAQ-100
04 = ﬂ'wﬁmmummgmmawﬁ’ﬂﬁwgEquity Index
Op = ?‘h!fﬁlﬂﬂLUHN1@S§1H%@Qﬁ5ﬂﬂ§WETNASDAQ—IOO

Cov, g = MAaNULl51597U5IWIENIN Equity Index 118z NASDAQ-100

Rp =(0) (0.2258) + (1) (0.2536) = 0.2536, 25.36%
02 = (0)2 (0.2554)% + (1)2 (0.1736)2 +2 (0) (1) (0.0314)
=0.03013696

0p =v0.03013696=0.1736, 17.36%

97
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9. MMIMUINKITLAUMIHANALIANUTES (Degree of Risk Aversion) IagiHual¥ions
A @ J a . 1w A A
HAAOUUNUNAIAKIUDIND5A 1WA 1o (Portfolio Expected Return) (11U 25.36% tazia sy

4 a 1w o [
W1AT31UYIN035A 1@ 1o (Portfolio Standard Deviation) 111U 17.36% uazfi1vualionsi

=

NAARUUNUNYIIAINANUTIUNINUIATINDUUNUUBIAIIUADY FIUOATINAADUUNUN

o ' o vy v 1 2
AN (Expected Return) 111101 1.275% Tagamnsafiuim ldasegasaade liil

gAIMIMITTAVNIHANALINNNAE (Degree of Risk Aversion Formula)

_ E(Rp)—-Ry
0.5 X 012,

o Y
Mriualn:
@ { @ 14 a
Rp = 95 WanouLnuinanIvesnesalualo
o ~ [V 1Y v da {
Ry = 805 Wana UM UNMAN TIveaManningnysainanuies

VoA 14 a
op = AUV UINATIIUVINOTA 1WA o

0.2536—0.01275
~0.5%0.17362

A =15.98369577

10. ¥MsMUIUM Y* 3o dadauvesngurannindiivunzauiiga (The Optimal Overall
. . . . Y o A @ 4 a
Portfolio; Y*=Weighted of Risky Security) lagl¥onsinanouununaiavisuednosaInalo
. ~ Y [ [ 4 R A [ Y
(Portfolio Expected Return) N5znovldae1annsng NASDAQ-100 Index HaHAWNNY 25.36%
pazldandoauumasgiuuesnoialnale (Portfolio Standard Deviation) Nsznoul1dae

[

@ @ : ' [ Y Y & a @ : 3| @
NEANTNE NASDAQ-100 Index HINANUNIAY 17.36% TINNIAIIUAS Fudundnnswe

=h.
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U51891nANUT9 TAsloATIHaAd UUNUNAIAY IS (Expected Return) (110U 1.275% IUN13
Mua Taemrualinseaumsnaniaeanudes (Degree of Risk Aversion) 11191 15.98369577

v Y
Faansamuin lddegasasae lil

gﬂ5mim&’ﬂdmmmﬁﬁ’nn%’wéﬁmmzauﬁqﬂ (The Optimal Overall Portfolio Formula)

- :E(Rp)_Rf
A X 0'12,

o Y
Mruali:
[ { [ 4 a
Rp = 95 WanouUnuUNnAIaveanesa lwalo
[ L:' [ [ 1% a’t:‘ ti‘
R; = dasmanouunuiimanveamanninginlminanumes
[ = A A 4 a
A= 3ZAUMIHANDBIANUTBIVINOTA 1WA To

VoA 14 a
op = AUV UINATIIUVOINOITA THa o

0.2536—0.01275
© 15.98369577 X 0.17362

*

Y*=0.5,50%

o o 1 o v o { . ] v

11. MIMITANgUHANNINENHMNIZTUNGA (The Optimal Overall Portfolio) N1sznou l1ldae

[ o 4 & a [ < 4 a [V [ 4

NAANTNEG NASDAQ-100 Index taza213uaads Fanosalnaleszsznovlddrendnning

NASDAQ-100 Index Halidad1uogi 50% laslionsiHanouunufin1a1iia (Expected Return)

IMAY 25.36% taz iAo ULIAT§IU (Standard Deviation) 19111 17.36% 1agAIIUAGI]
QU 1 |d‘ S v d' v \ % =

dadauegi 50% Taslions HanoULNUNAIAKII (Expected Return) (W11 1.275% taz Tilinaw

v v 9
@ee ezl lagldgasasae 11
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(¥} H (Y d a
gﬂ5m‘sm'e)m‘smtmammuﬁmﬂmwmwamiwaia (Portfolio Expected Return Formula)
RP =WA E(RA) + WRfE(RRf)
o 9
Mruali:
[ 1 14 a 1 1
W, = oandruveaneia lna lenminz aunge
(% 1 1] [ P A
WRf: f)@i']ﬁ’]usllﬂﬂﬁaﬂ‘l’]inJ“lfl‘]J‘i'lﬁmﬂﬂ’NiJLﬁfN
[ td' 1Y 14 a td' td'
RA = wmwaﬂammu‘nﬂmmwmwamTwaiamwmzﬁwqﬂ

[ A [ [ o o A
RRf = DT INANDLLUNUNAANNVOIHANNSNINYS1HIINANUT B

Y d a
aas ms‘mfhgﬁmmummgmmmwmﬂiv\laia (Portfolio Standard Deviation Formula)
O-P = WAO-A + WRfO-Rf
o 9
Mruali:
o 1 14 a { A
W, = sanaiuueanaia Ialenmmnzaunga

[ ' [ o Ja A
WRf = AT IFIUVOINANNTNINUY S 1AINANUT

v
=

VoA J a A
Oy = mmﬂqmummgmmmwamimT@mmmzﬁwqﬂ

1 H @ Y] L { {
Ogy = ADBAVUINATTIUVRIHANNTNINUT 179 INA NGB

Rp =1(0.5) (0.2536) + (0.5) (0.01275) = 0.133175, 13.32%

op =(0.5) (0.1736) + (0.5) (0) = 0.0868, 8.68%
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o o o 1 4 . % ] 1
12. MIMIMuIunI0as 18213151 1519 (Sharpe Ratio) TUMIHINAADUUNUNIINUIY AD
{ % 1 o a { {

ANMTeInilaninevesneia 1Wa oMz auga (The Optimal Overall Portfolio) tag 15n 1511

U a 4 a . . =
YaA1ANNTeIveINeia 11ale (Value at Risk of Portfolio: VaR of Port) Tunisvilomanieing

o a 1Y 4 ) : o a

WiovanuVeaneia Iva Tenteldszaunnudenu 95% uaz 99% Feladmmualidtituainu
o 4 @ { @
$1uau 10 duum Taswesanisasnuiisaiiwanouunuin1anda (Portfolio Expected Return)
Y 13.32%, WA 8L UNIATF U (Portfolio Standard Deviation) 1M1 8.68% Az UOA51

A a A & o k% 9y [ dy
HanRUUNURUT W INANTEREN 1.275% Feemnsadiuimlalagldgasaade 111

[ dJ
gA3INM3419n 5183151 1515 (Sharpe Ratio Formula)

Ry,—R
Sharpe Ratio = a2 §
%p

o Y
Mrualy:
[ { [ 4 a
R, = danmanouunuiimanisvesnoialuale
[} d‘ [ [ [} o’d’ d'
Ry = dpnwanauununmanvesndnningnunannniuaes

VoA 14 a
0, = AubsauuasgIUveIneia lvlale

gﬂ5mﬁ°mgaﬁhmmnﬁﬂwmwa%mmﬁie (Value at Risk of Portfolio: VaR of Port Formula)
VaR=AqAOW
o Y
Myuala:

Id T W a £ o A Ay
a = 1Wumaulse@nsmussauANUFo N UNADING

MIAUANMUFDIU 95% A1 A LN 1.66
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ILAVANUFONU 99% A1 A ILNINY 2.33
VoA 4 a
o = audounuinasgiuvoneialvale

1 14 a v A Y [
W= agammmwamiﬂaiemiamu U IUNADINITIAAT VaR

0.1332-0.01275

Sharpe Ratio = =1.3877 1M
0.0868

VaR of Port 95% = 1.66 X 0.0868 X 10,000,000 = 1,440,880 11N

= 1 Y1 4 a ya Y

“l)'\iﬁﬁlinﬁﬂ’[’)']uﬂ'ﬂﬂ‘ﬁﬂ']ﬂ”lﬂ'n W@ﬁ@IWﬁT@ﬂWﬁaQnuﬂ']fJ“l@]Nuﬁ\inu 10 aTUUIN Y

1A 1T W 9 o A 4 A A = A 4
éll”lﬂnuulﬁ"lm,ﬂu 1,440,880 U1Ne19IU AYTTAUANUIFONU 95% ﬁﬁ@ili@ﬂ’]ﬁ!,wg]\‘] 5% ‘V]W'E)ﬁgl}l/\l

alomsasuneldituamu 10 Suum szanuldinunii 1,440,880 vmdeiu
VaR of Port 99% = 2.33 X 0.0868 X 10,000,000 = 2,022,440 LN

= 1 Y J a ya Y

mmmmmummwmﬂﬂm wamiﬂaiammmumaimmamu 10 1 UUIN 28

1 a 1w Y @ A 4 A A ~ A 4
eumuullﬁ'"lmmu 2,022,440 UNaDIU AYTEAUANUIBDUU 99% Wifllljf]ﬂ1ﬁl,1/\l8\1 1% ﬂWfJiG]T"V\I

alomsasnuneldiuamu 10 1w sznanulainunit 2,022,440 1mae T
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a JIAo

M3y Fo mifﬁ’ﬂﬂijamﬁ’ﬂﬁwf]"ﬁmmzauﬁqﬂmﬁ%mmmﬁmwm tagisyasd
Lﬁaﬁmﬁﬁ’ﬂmjuwﬁﬂw%’wﬁﬁmmzﬁmﬁqﬂ (The Optimal Overall Portfolio) SIS N
wammmuﬁﬂmwﬁ’q (Expected Return) uazﬁm‘jmmummgm (Standard Deviation) mmﬂicj:u
wﬁﬂﬂ%’wﬁﬁmmzﬁuﬁqﬂ (The Optimal Overall Portfolio) 419141 A1UITUDI Markowitz %Tﬂﬁﬂyjm"?ﬂ

o i Ay v <3 % . Y ax v a
#11a%U (Numerical Data) Vlulﬂﬁﬁlﬂiﬁﬂ‘ll?ﬂ"lﬂlﬁﬂul%@] Yahoo Finance A8 NI1TNINATUNITNU LAY

aa

Aa ! X o L a a o v 2.’;
dmsnuamuadanvanvate Feaunsni lldsegna 14 143 Tudiadsz S0 Manedums

~ 3 v
IFIUNMITADU LASTNITAINU Wuau

I A '

H Y ]
Uszannsnldlunmsdnm Ae nannindnlianmaasegs Imsdovieoduainaue
1 Y

= o Aal o o d ] J . l A 3 1
uasuﬂizmmwamwmﬂmwwunu"l«m Yahoo Finance 143724 5 3 ruan agua 1 unsiau

W.A. 2560 D9 1 UATIAN W.A. 2565

HANISANEINUNFAdIUV0INqUUANNTNENMNIZANNAGA (The Optimal Overall
Portfolio; Y*=Weighted of Risky Security) Nsenev'l ﬁiﬁﬂﬂﬁlﬂﬂ%WETNASDAQ-IOO Index LazA

Ruaaalszae lid1ednNT NG NASDAQ-100 Index Iudaaiu 50% Jaslisnsiwansuunui

v
=l =

A1ANIY (Expected Return) (M0 25.36% uagUAnLeuUUNIATFIU (Standard Deviation) (M1

v A v 1

17.36% UazfIRUARINAATIUDEN 50% IAslonIIWanoUUNUNAIANII (Expected Return) (1171

(= = = A o @ (% S [ @ P ~
1.275% L!agvlllllﬂj']lllﬁﬂﬁ FUNDUINANNITWULTUIG lla$°ﬁaﬂ‘ﬂ§WUﬂ‘]J'i’]ﬁ’i]’lﬂﬂ'ﬂﬂlﬁﬂ\jll’ﬁ')ll
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o < J a . { . . o 1 { o ES
nutlunesaTaTofmuizaunga (The Optimal Overall Portfolio) Tudaaufifivuaugdiiu
BATIHANDLUNUNAIANIL (Expected Return) BN 13.32%, UAUTOUUUNIATIIU (Standard

Deviation) 0g7 8.68% Laz1onT1duw151 15 1% (Sharpe Ratio) 171 1.3877 111

UONIAUTINUIILAAIANNT 8 (Value at Risk: VaR) 718 1d52aUA10150371 95%

U

1 (3 [

uaz 99% voanoesa Ivalonguuanninwdfiurzaufiga (The Optimal Overall Portfolio) n1o1d

Q

RUAINU 10 S1UV M TAUIAY 1,440,880 LN 1A 2,022,440 LN ANEIAY

a J

awo f Y ao a J a a
WaN15 90T ﬁ@ﬂﬂﬁﬂ\‘]ﬂﬂﬂ?ﬂ’l‘ﬂﬂ‘"@\? NWANIUA FINYTANAUAF LLASYDAYY FUND (2561)

u Q

ANB19IUITE (F09dRTIHAREUUNY tazANUE lunauuannsweg SETHD wua1 msasnulu

1 @ @ 4 Y ] 1 @ Y @ [ 4
NAUNANNING SETHD lewamuLmuhluummwmwmﬁammumamamwaﬂm‘wz’man

Q

‘Hﬁﬂ%i‘Wﬂﬂmﬂ1!m ﬂﬁMWﬂﬂ%iWﬂLﬁUIﬁ@ﬂN Wod1nwy GI,‘L!‘V]ﬂfTﬂTJ G]a1ﬂL3J’E]L°L|%EJ°UWIEJ°Uﬂ'JHJ

g

o9 U nqursnnSwd SETHD fianundesganhdsiisiaiuvesaatandnninglunnanie

o @ 1 [ 1 <} J o [
fAa1n LLZ‘I%‘HﬁﬂﬂﬁwgﬂmﬂfluﬁﬂTJgGlﬁ'lﬂﬂiﬂﬁ')ﬁﬂaﬂ f]EJNulﬁﬂﬁWNﬂij‘ilﬁ ﬂ'VITINfT SETHD a1

P Py
= ' (Y 3

1 v Y
L%EJ\‘]Ghﬂ’Nﬂa11‘Hﬁﬂ“l/l3Wgﬂﬂ!ﬂﬂ“lf!ﬁﬂ?’)%ﬁﬁ?ﬂﬂiﬂﬂ’lﬁﬂ%ﬂﬂﬂ?ﬁﬁuﬂﬁ']  Netliien AN

U g

NE’I@@ULL‘V]‘L!G]E]?]’N&ILﬁﬂﬁﬂl@\iﬂﬁﬁﬁﬂu WUN ﬂaiJ‘ViﬁﬂT]iWEJ SETHD Gl AT INANOULNUADAIIN

@ [

mmmmmanwmmwmmmiuﬁma%amﬂiumawuaﬂw Hed 21 YULN 17 G;ﬂ%ﬁ

ao [ ' Y v J ~ o
0177 (2561) ﬁﬂ‘]&ﬂ’)ﬂﬂ L%EN NIIANYUHANNITWIAINUNHUISTUATULD U100 Black-Litterman
@ [ | 1 @ J @ o J o .
1uﬁa1@ﬁﬁﬂﬂiWEJLLﬁQ’IJS%WIﬂllVIEJ WU NITIANQUHANNITWYIATULLUVIADI Black-Litterman &

' { 4 v a 4 4
11A1 Sharpe Ratio 81n#iga 1o ldyunesvinsnudivuisaussiniinsizd iesninaiuisn

o v ) [ 1
mﬂmimmmammu'lﬁ’uuuﬂmmﬁqﬂ Tagina1nA1 RMSE (Root Mean Square Error) 5939931

o o U [ o J o o A
ﬁ@ ﬂ’lii%umﬂ@ﬁ@’]uuﬂﬂ%’la@ﬂ CAPM LAagNITIANQUURaNNIngauLUUANUNUNIUAINGA

{ [ @ Y 1 @ [ [ 1 @ [

Tag'lawan Indifesnu daunemssanguuannindnndoeyalusia mdanguuanninglagly

o v v o 1 v v d 1
YUUBIAWLUUTIA09 Fama-French Three Factor SuAUgae Ain msdanquuannswauuy Tl
% v ' v o 4 ' . . t
YUUBI FINWIBDI NITIANGUHANNTNINWYAAI1Aa1A (Value Weighted Portfolio) HONIN]

Y o =2 A [ a A dy
Usgnda naew wazame (2564) 1IMsANYI 509 MItaasTRUAIUIUNEINUTINNONTIAE
FW UAZNDINUIINHUIZEZE1 HANTIVINUI ANWITIIVDIOATINAADVUNUDINIDTNITIAATS

1 9

Nuawum 495 uanannuedelitiedinyedietios 1 g neldszauisdinn 0.01 Taed5a Al

9
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ax o

d' z': A d' é 1 Qdd‘ 9y d' A ax [
ANUFYIAGA AD ITIATITUUUANNLTIIAFA ﬁ?HﬂﬁﬂiWﬂﬁWﬂLﬁﬂ\iQ’\‘]@ﬂ D ITNITIATTI

Y 1 { o A, @ J a o 1 <3|
HUUWNINU A1 Sharpe Ratio ﬁﬂ?u?ﬂ!ﬁ]?ﬂ'}%ﬂ']ﬁﬁ]ﬂﬁﬁiﬂl@\iﬂWﬁIﬂ?@]“ﬁﬁ\ﬂﬁjﬂWﬁ\iﬁﬂ PR NG RERISIAT]

') q

v
o

ABMIIAATIUVDIINU MTTAATIAWAMMEFS LOZMIIAATILUUANUFBINIEA Taelin13oe

[ - %

AZVDINANDUUNURNAINDUININY 9.00080 7.21210 5.46170 AL 2.55320 A1UAIAL

Y1 ax %

o & < o @ J ' 1% [ J
ANUU %glﬂuqﬂj1a‘ﬁﬂ1§ﬁ] ﬁﬁiﬂ?jﬂ\iﬂ“i”ﬂaﬂ‘]/]iwa W%@ﬂqmﬁaﬂ%ﬁWﬂﬂlﬂq

ya 1

. 1 Y = a A v KX A ~ =2 A @
Markowitz AB UV NN TZANTNIWNIN m%mmmmﬁuGl%mzﬁﬂmclmﬁawmmmﬂﬂqu
v o oA = as YT a o o qIg A A a ¢ o o
1’?aﬂVIﬁWfJ“I/ILﬁiJ"IZﬁIJ“VIQfﬂ@]TJJTﬁGUfNllﬁiﬂ”mﬁ]i ﬁ?ﬁi‘ﬂ%ﬂﬂuLﬂifNM@iuﬂﬁ%!ﬂﬁgﬁﬁaﬂﬂﬁ/‘lﬂ
A 1 [ [ I 1 = dy [ 9 < 4 .
NIDNANHANNINIUTNINAADIGN LLﬁ$3Jﬂ?i‘ﬂf@‘ﬂ”IEJﬂUQ'Q“luﬁTu‘UmJ“WUﬂQLTU‘l“b'ﬁ Yahoo Finance

= 1 9 A A Y Y = A @ Y
GINﬂ'lﬂ'J'ﬁ]gGlWWﬁﬁ@UlLﬂuﬂQ\‘lﬂq@ ﬂ’lﬂsl@fl'gﬂllﬂ'ﬂﬂl,ﬁﬁ]\iﬂEJ'E]?JT]Jllﬂ

a =
5.2 Bﬂﬂ§1ﬂﬂﬁﬂ1§ﬂﬂ‘y1
Ay A g A = o a Y v 2
INNANITIVY uﬂizmu‘wmﬁu% %Qﬁﬂlﬁﬂ‘l&ﬂlW@ﬂﬂﬂﬂWﬁVlﬂ NU

1. msnszarensaanulumnesalndle (Portfolio Diversification) A13130aAAINIT VS
wosalnlale'ld

2. dadauvesngundnningiimueauiiqa (The Optimal Overall Portfolio; Y*~Weighted of
Risky Security) fi1l3zno 1grendnning NASDAQ-100 Index ttazaiunds sznon'llde

(% [

NANNSNE NASDAQ-100 Index TudadIu 50% lagionsHanouunuNaIani (Expected Return)
AU 25.36% tazlANTeuuUNIATgIU (Standard Deviation) IMAY 17.36% HazAIUAAIN
dadauegh 50% TaslionsHanoULNUNAIANTI (Expected Return) (W11 1.275% taz lilinaw

= - I Y o A @ o da A [~ 4 a A
(LN %QLN@HWWﬁﬂﬂiWﬂLﬂﬂQQQ Llﬁ5Waﬂ1/]iWEI‘VI‘]Jﬁ’lﬁﬂ’lﬂﬂ'J’liJLﬁEJ\HJ’Iﬁ'HJﬂHUJHW@iﬁIV‘IaI’E)‘V]

A o Y

mmzﬁnﬁq@ (The Optimal Overall Portfolio) TudadIU Smuaudniy saswane Uun R
A1AY 3 (Expected Return) 91181 13.32% tazliAuiieaiuuanas g1y (Standard Deviation) 047
8.68%

3. 8931991151 1519 (Sharpe Ratio) maewa%{ﬁiwaiaﬂdnwﬁﬂﬂgwE'J’ﬁmmmuﬁq@ (The

Optimal Overall Portfolio) UAUNINY 1.3877 111
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4. YaMAMUIADY (Value at Risk: VaR) noldszaunnuioiu 95% uaz 99% veanesalua
J (% o oA { a 1
Tonguuannindnuzaufiga (The Optimal Overall Portfolio) n1eldiuasmu 10 d1uun fia

1101 1,440,880 LN 1AL 2,022,440 V1IN AIUAIAL

5.3 UalaudIUY

Au A 2 vg vy A o @ ' o o oA A X
QTuﬂﬂﬂlﬁﬂﬁuhlﬂﬂlW"]J@NaLﬂﬂ')ﬂllfﬂii]@ﬂquﬁaﬂﬂiWﬂﬂLWNWzﬁN%ijﬂ (The Optlmal

Y 1 1
Overall Portfolio) 3'JilVI\‘]ﬁ'lﬂ?ﬁﬁ'lu'lm‘ﬁ”IWﬁﬁ’f)‘]JLWILlﬁﬂTWH'N (Expected Return) uazmﬁjmmu
1 @ ] I 1
U1 331U (Standard Deviation) mmﬂquwaﬂmwaﬁmmmuﬁqﬂ (The Optimal Overall Portfolio)
ax . 9 a o . Ay ¥ < 4
49 AMUITUOI Markowitz VINVOYALTIAUAYV (Numerical Data) Vlhlﬂi'lﬂi'nﬂﬂﬁ]'lﬂl'nlulc]f@ Yahoo
. Y ast 9 a ast F) aad = o Iq 9
Finance A8I5N1ITNMNATUNITINU UAZITNITNNATUTDEIN I D1NYIAY “]Nﬁ"lll'l'iﬂﬂ'lhlﬂﬂig‘(!ﬂﬁcl‘]f
Y a aa o v & ) ~ S Y = a ¢
Vlmiﬂummﬂizm:}u MNNNATUNTLIYIUNITTADOU Lmzmiamu L“lJ'L!G’]‘L! PINTSUIUNITIAUAIICU
Y a o I 4 (] A [ Y ~ = A . .
6UE]quj'ﬁ !La$Waﬂ'lﬁ'JFl]Eli]glﬂuﬂ53Iﬂ‘]fu'ﬁ]fl’lﬂfJ\W]'E)Z\!‘VIﬁuiﬂﬂﬂgﬁﬂisl'lsluliﬂﬂﬂlﬂﬂ “Pr1n01ple of
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Date Open High Low Close* Adj Close** | Volume
1-Jan-22 9.45 9.9 9.35 9.5 9.5 121,777,700
1-Dec-21 8.7 9.8 8.65 9.55 9.55 329,421,500
1-Nov-21 8.85 9.6 8.65 8.7 8.7 443,360,300
1-Oct-21 8.15 9.3 8.05 8.85 8.85 382,196,000
1-Sep-21 8.35 8.65 8.1 8.15 8.15 220,294,200
1-Aug-21 7.85 8.4 7.45 8.4 8.4 280,462,500
1-Jul-21 8.35 8.5 7.65 7.9 7.9 272,230,200
1-Jun-21 8.6 8.9 8.2 8.35 8.35 334,962,600
11-May-21 | 0.05*0.9 = 0.045 Dividend

1-May-21 | 8.6 8.75 7.9 8.55 8.5 412,509,100
1-Apr-21 8.2 8.75 8.05 8.6 8.55 332,800,600
1-Mar-21 7.35 8.35 7.3 8.2 8.15 580,953,600
1-Feb-21 7.3 7.65 7.2 7.35 7.31 262,344,900
1-Jan-21 7.25 7.8 7.1 7.25 7.21 389,907,800
1-Dec-20 7.1 8.25 7.05 7.25 7.21 454,498,800
1-Nov-20 | 6.3 7.25 6.25 7 6.96 395,077,700
1-Oct-20 59 6.55 5.75 6.25 6.21 286,555,400
1-Sep-20 6.25 6.35 5.45 5.75 5.72 180,800,500
1-Aug-20 | 6.2 6.8 6.1 6.3 6.26 312,343,800
1-Jul-20 5.85 6.5 5.7 6.15 6.11 356,543,400
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1-Jun-20 5.5 6.15 5.25 5.9 5.87 366,611,300
12-May-20 | 0.4*0.9 = 0.36 Dividend

1-May-20 | 5.05 5.6 4.44 5.55 5.07 489,142,600
1-Apr-20 3.76 5.1 3.76 5.05 4.61 406,512,600
1-Mar-20 6.05 6.45 34 3.8 3.47 362,823,900
1-Feb-20 6.75 7.4 59 6.1 5.57 174,367,000
1-Jan-20 7.45 7.95 6.8 6.9 6.3 309,466,900
1-Dec-19 6.85 7.55 6.5 7.45 6.8 106,908,500
1-Nov-19 6.6 6.95 6.2 6.85 6.26 116,579,800
1-Oct-19 6.7 6.95 6.4 6.6 6.03 119,628,300
1-Sep-19 7.25 7.4 6.35 6.75 6.17 169,645,400
1-Aug-19 7.65 7.65 6.85 7.3 6.67 188,600,300
1-Jul-19 7.95 8.35 7.5 7.65 6.99 221,953,700
1-Jun-19 7.75 8.15 7.7 7.85 7.17 151,365,600
8-May-19 | 0.4*0.9 = 0.36 Dividend

1-May-19 | 7.9 7.95 7.2 7.75 6.72 217,336,600
1-Apr-19 7.1 8.2 7.05 7.9 6.85 263,433,200
1-Mar-19 7.05 7.1 6.65 7.05 6.11 133,443,800
1-Feb-19 7.05 7.55 6.95 7.05 6.11 171,116,400
1-Jan-19 6 7.1 59 7 6.07 248,126,100
1-Dec-18 6.9 7.05 5.8 6 52 169,619,900
1-Nov-18 8.2 8.4 6.65 6.8 59 220,190,500
1-Oct-18 9.1 9.2 7.8 8.2 7.11 257,105,900
1-Sep-18 9.4 9.55 8.9 9.1 7.89 181,217,800
1-Aug-18 9.2 9.6 9 9.4 8.15 300,716,800
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1-Jul-18 8.2 9.2 8.2 9.2 7.98 156,061,800
1-Jun-18 9.15 9.4 8.1 8.15 7.07 194,720,900
9-May-18 | 0.35*%0.9 = 0.315 Dividend

1-May-18 | 8.4 9.25 8.15 9.2 7.66 212,883,900
1-Apr-18 7.95 8.45 7.85 8.4 6.99 117,016,100
1-Mar-18 8.4 8.55 7.65 7.9 6.57 129,135,200
1-Feb-18 8.85 9.1 8.2 8.4 6.99 223,259,100
1-Jan-18 9.15 9.45 8.7 8.85 7.36 288,467,500
1-Dec-17 8.95 9.35 8.7 9.15 7.61 132,960,100
1-Nov-17 8.9 9.35 8.45 8.8 7.32 206,031,000
1-Oct-17 7.85 9 7.8 8.9 7.41 254,968,800
1-Sep-17 7.85 8.05 7.55 7.85 6.53 196,501,400
1-Aug-17 7.7 8.05 7.35 7.85 6.53 229,371,100
1-Jul-17 8.1 8.1 7.5 7.7 6.41 175,306,300
1-Jun-17 7.6 8.4 7.6 8.1 6.74 261,399,200
8-May-17 | 0.3*0.9 =0.27 Dividend

1-May-17 | 7.95 8.05 7.3 7.65 6.12 234,566,600
1-Apr-17 7.2 7.95 7.2 7.95 6.36 195,517,600
1-Mar-17 7.15 7.45 6.95 7.2 5.76 194,605,700
1-Feb-17 7.3 7.45 7.05 7.15 5.72 110,516,500
1-Jan-17 7.5 7.8 7.25 7.4 5.92 164,663,300

Wanentie) : 31100 tazRuiunanasinmb 10% voaru AP
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Date Open High Low Close* Adj Close** | Volume
1-Jan-22 96.75 100.5 93.25 94.25 94.25 270,923,100
1-Dec-21 82.5 105.5 79.25 96 96 597,988,300
1-Nov-21 65.75 84.5 64 82 82 433,760,400
1-Oct-21 61 66.75 60.5 65.5 65.5 169,588,000
1-Sep-21 65.5 68.5 61 61.25 61.25 281,580,800
1-Aug-21 59.5 66.5 57.75 65.5 65.5 294,126,900
1-Jul-21 61 61.75 57 59.5 59.5 254,976,000
1-Jun-21 60.75 64.5 58.25 61 61 279,456,500
1-May-21 | 61 62 57.25 60.25 60.25 227,241,600
1-Apr-21 62.5 64 58.25 61 61 231,538,400
12-Mar-21 | 0.3*0.9 = 0.27 Dividend

1-Mar-21 61.5 65.25 57 62 61.69 481,280,700
1-Feb-21 64.75 71.75 62.25 62.5 62.19 483,590,100
1-Jan-21 49.25 69.5 48.25 65 64.67 1,298,215,500
1-Dec-20 45 51 43.25 49.25 49 305,819,100
1-Nov-20 | 38 46.75 38 44.75 44.53 234,380,600
1-Oct-20 39.75 44.75 38 38 37.81 156,325,100
1-Sep-20 42 43 39 39.25 39.05 123,123,900
1-Aug-20 | 47 50.25 41.75 42 41.79 262,458,000
1-Jul-20 39.75 51.5 39 47.25 47.01 580,702,700
1-Jun-20 39.25 44.25 38 39.25 39.05 161,843,900
1-May-20 | 40.25 41.25 37.5 39 38.8 163,884,200
1-Apr-20 33.25 40.75 32.75 40.25 40.05 204,499,800
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19-Mar-20 | 0.3*0.9 = 0.27 Dividend

1-Mar-20 40 43.5 27.5 33.75 33.25 258,066,300
1-Feb-20 42.75 49.75 37.25 39 38.42 351,716,800
1-Jan-20 43.75 44.75 38 43.25 42.61 317,286,100
1-Dec-19 42.75 45 42.25 43.75 43.1 118,193,600
1-Nov-19 41.5 45.75 41.25 42.75 42.11 338,261,100
1-Oct-19 48.25 52 41 41 40.39 346,448,000
1-Sep-19 47.75 52.25 47.25 48 47.29 299,995,800
1-Aug-19 52.5 54 45.5 47.25 46.55 348,504,000
1-Jul-19 56.25 56.5 51.25 52.25 51.47 273,284,900
1-Jun-19 53.75 57 51.5 55.75 54.92 384,505,300
1-May-19 | 55.75 58.5 49 53.75 52.95 552,766,900
1-Apr-19 48.25 56 48.25 55.75 54.92 327,322,500
12-Mar-19 | 0.25*%0.9 = 0.225 Dividend

1-Mar-19 48 49.25 46.25 48 47.03 244,777,000
1-Feb-19 47.5 51.25 46.25 47.75 46.79 523,247,900
1-Jan-19 42.5 48.5 42.5 47.5 46.54 310,693,300
1-Dec-18 48.75 50.5 40.75 42.5 41.64 250,828,100
1-Nov-18 49.5 51.5 45.5 48 47.03 302,341,100
1-Oct-18 48.5 50.75 42.25 49.5 48.5 554,027,700
1-Sep-18 38.75 49.25 38 48.25 47.28 685,154,100
1-Aug-18 36 39.25 33.25 38.75 37.97 327,970,900
1-Jul-18 32.75 36.25 27.5 35.75 35.03 429,989,400
1-Jun-18 38.75 40 32.25 32.75 32.09 342,960,200
1-May-18 | 36 40.75 34 38.75 37.97 739,786,900
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1-Apr-18 43.5 43.75 30.25 36 35.28 1,162,312,600
19-Mar-18 | 0.2*0.9 = 0.18 Dividend

1-Mar-18 67.25 67.25 41.5 43.75 42.68 1,231,682,800
1-Feb-18 67.75 69.5 61.5 67.25 65.61 354,071,300
1-Jan-18 525 71.25 52.25 67.75 66.1 661,349,800
1-Dec-17 45.75 535 45.25 525 51.22 139,866,600
1-Nov-17 43.25 47.5 42 45.5 44.39 222,884,600
1-Oct-17 38.5 43.5 38 43.25 42.19 213,945,600
1-Sep-17 37.75 40.5 36.5 38.25 37.32 266,111,400
1-Aug-17 37 38.25 33.75 37.75 36.83 156,079,100
1-Jul-17 34.25 37.5 32.75 37 36.1 158,141,300
1-Jun-17 30 37.5 29.5 34.5 33.66 195,561,700
1-May-17 | 27 30.75 26.25 29.75 29.02 96,617,800
1-Apr-17 27.75 27.75 26 27 26.34 43,628,700
9-Mar-17 0.15*0.9 = 0.135 Dividend

1-Mar-17 25 27.75 243 27.75 2691 81,186,400
1-Feb-17 28.25 28.25 23.2 25 24.24 308,192,800
1-Jan-17 29.75 31.5 27.75 28.5 27.64 99,632,600

Wanentie) : 31100 tazRuilunanarinmi 10% veau EA




M3197 1.3 : ToyaI T80y (Numerical Data) Y99H1 LALIN
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Date Open High Low Close* Adj Close** | Volume
1-Jan-22 9.35 10.2 9.35 9.85 9.85 13,339,800
1-Dec-21 8.85 9.35 8.75 9.3 9.3 7,640,200
1-Nov-21 9.3 9.35 8.8 8.85 8.85 9,199,600
1-Oct-21 8.9 9.6 8.85 9.3 9.3 7,287,500
1-Sep-21 9.7 9.75 8.9 9 9 11,222,200
27-Aug-21 | 0.295%0.9 = 0.2655 Dividend

1-Aug-21 8.25 9.8 8.1 9.65 9.35 14,382,200
1-Jul-21 9.9 10 8.25 8.3 8.05 15,392,800
1-Jun-21 10 10.5 9.75 9.9 9.6 12,997,200
1-May-21 10.3 10.6 9.75 10.1 9.79 9,817,000
1-Apr-21 10.2 10.5 9.75 10.3 9.99 11,542,400
16-Mar-21 | 0.06*0.9 = 0.054 Dividend

1-Mar-21 8.65 11 8.45 10.2 9.83 25,111,100
1-Feb-21 7.6 9.05 7.6 8.65 8.34 16,820,800
1-Jan-21 7.35 7.9 7.25 7.65 7.38 13,079,900
1-Dec-20 6.5 8.1 6.45 7.35 7.09 29,732,800
1-Nov-20 | 5.85 6.7 5.85 6.55 6.31 25,257,200
1-Oct-20 54 5.85 52 5.7 5.5 9,553,800
1-Sep-20 5.5 5.55 5.15 5.5 53 8,377,700
27-Aug-20 | 0.25*%0.9 = 0.225 Dividend

1-Aug-20 | 4.4 5.7 4.4 5.55 5.12 21,303,300
1-Jul-20 4.36 4.5 4.34 4.44 4.09 9,286,700
1-Jun-20 4.48 4.76 4.34 4.36 4.02 13,014,800




121

1-May-20 | 4.1 4.54 4 4.5 4.15 6,232,200
1-Apr-20 3.8 4.14 3.76 4.1 3.78 5,681,000
13-Mar-20 | 0.21*0.9 = 0.189 Dividend

1-Mar-20 4.92 5.1 3.68 3.8 3.34 9,056,100
1-Feb-20 5.2 5.2 4.88 4.92 4.32 6,466,500
1-Jan-20 5.15 5.3 5.05 5.1 4.48 7,802,700
1-Dec-19 52 5.25 5.05 5.15 4.52 6,052,700
1-Nov-19 5 53 4.94 5.2 4.56 3,342,500
1-Oct-19 5.25 5.35 4.9 4.94 4.34 7,060,000
1-Sep-19 5.1 5.5 5.1 5.35 4.7 2,981,400
29-Aug-19 | 0.175*0.9 = 0.1575 Dividend

1-Aug-19 5.75 5.75 5.1 5.25 4.46 11,390,900
1-Jul-19 5.55 5.8 5.35 5.7 4.84 9,587,700
1-Jun-19 5 5.55 5 5.5 4.67 9,711,900
1-May-19 | 4.84 5.15 4.7 5 4.25 8,710,900
1-Apr-19 4.62 4.86 4.6 4.84 4.11 6,390,300
14-Mar-19 | 0.175*0.9 = 0.1575 Dividend

1-Mar-19 4.78 4.78 4.56 4.62 3.78 11,227,000
1-Feb-19 4.82 4.92 4.76 4.78 3.91 10,809,300
1-Jan-19 4.82 4.84 4.68 4.8 3.93 10,565,500
1-Dec-18 53 53 4.78 4.82 3.94 3,864,600
1-Nov-18 6.1 6.3 5.25 53 4.34 4,152,700
1-Oct-18 6.35 6.35 5.75 6.15 5.03 4,093,900
1-Sep-18 6.1 6.35 5.95 6.3 5.16 6,736,000

29-Aug-18

0.165*0.9 = 0.1485 Dividend
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1-Aug-18 | 6.4 6.7 6.05 6.2 4.94 7,477,500
1-Jul-18 5.4 6.5 5.4 6.4 5.1 4,139,300
1-Jun-18 5.8 5.9 5.4 5.4 4.3 5,673,300
1-May-18 | 5.7 5.95 5.6 5.75 4.58 4,690,400
1-Apr-18 5.5 5.85 5.35 5.7 4.54 2,166,300
15-Mar-18 | 0.165*0.9 = 0.1485 Dividend

1-Mar-18 5.75 5.95 5.5 5.55 4.3 5,181,400
1-Feb-18 5.2 5.9 4.94 5.75 4.45 7,709,100
1-Jan-18 4.96 5.35 4.94 5.2/1.125 4.03 5,332,200
1-Dec-17 4.9 5 4.74 4.96 3.84 7,029,500
1-Nov-17 | 4.7 5.25 4.7 4.92 3.81 12,954,800
1-Oct-17 4.66 4.82 4.58 4.7 3.64 4,626,800
1-Sep-17 442 4.7 438 4.68 3.62 5,504,600
29-Aug-17 | 0.135*0.9 =0.1215 Dividend

1-Aug-17 | 4.2 4.64 4.16 4.42 3.32 9,919,300
1-Jul-17 4.22 4.24 4.16 4.2 3.16 3,881,700
1-Jun-17 4.22 4.28 4.18 4.2 3.16 8,574,600
1-May-17 | 4.34 4.44 4.16 4.22 3.17 6,737,500
1-Apr-17 4.28 4.5 4.28 4.34 3.26 5,545,600
14-Mar-17 | 0.012041*0.9 = 0.0108369 Dividend

14-Mar-17 | 9:8 Stock Split

[-Mar-17 | 4.16 4.38 4.01 4.3 3.22 10,135,487
1-Feb-17 4.25 4.5 4.14 4.17 3.13 12,387,367
1-Jan-17 4.12 4.41 4.08 4.25 3.18 14,070,755

Wanee) : 311100 tazRuiluwandwinmi 10% voadu LALIN
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M3197 W.4 : ToYAITIAAY (Numerical Data) YoIHU TISCO

Date Open High Low Close* Adj Close** | Volume
1-Jan-22 97 100 96.5 98.25 98.25 67,655,400
1-Dec-21 89.5 96.5 89 96 96 71,591,100
1-Nov-21 92.25 93.5 89 89.75 89.75 93,561,500
1-Oct-21 91.75 94.5 91.25 92.25 92.25 70,900,100
1-Sep-21 94 94.5 91 91.75 91.75 79,230,700
1-Aug-21 87.5 95 87.25 94 94 80,996,500
1-Jul-21 88.5 95.5 87 88 88 126,863,300
1-Jun-21 89.25 92 87.75 88.5 88.5 92,094,700
1-May-21 | 92.5 92.5 85 89 89 115,786,500

28-Apr-21 | 6.3*0.9 = 5.67 Dividend

1-Apr-21 97.5 102.5 91.5 92.5 86.7 177,395,700
1-Mar-21 95 98.5 94.75 97.25 91.15 127,022,400
1-Feb-21 91.5 96.25 89.5 95 89.04 125,887,000
1-Jan-21 88.5 99.75 87 92.25 86.47 157,915,100
1-Dec-20 78.75 93.75 78.75 88.5 82.95 154,835,400
1-Nov-20 70.75 81 70.5 78.5 73.58 176,732,900
1-Oct-20 64 72 62.25 70.75 66.31 140,970,600
1-Sep-20 67.75 67.75 62.75 63.75 59.75 62,505,900

1-Aug-20 65 70.25 64.25 67.25 63.03 101,945,900
1-Jul-20 69.75 72 64.5 65 60.93 110,905,400
1-Jun-20 75.5 84 69.25 69.5 65.14 202,179,800
1-May-20 | 73.5 75.25 67 75 70.3 144,871,600

27-Apr-20 | 7.75*%0.9 = 6.975 Dividend
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1-Apr-20 69.75 82.75 68 73.5 62.28 247,684,800
1-Mar-20 100 102 61.25 69.75 59.1 235,987,600
1-Feb-20 103 104.5 98.25 98.5 83.46 74,855,300
1-Jan-20 99.25 107 98.75 103 87.28 75,071,500
1-Dec-19 97 99.25 95 99.25 84.1 44,274,600
1-Nov-19 | 97.25 99.75 94.75 97.5 82.62 47,135,600
1-Oct-19 102.5 102.5 93.75 97.5 82.62 56,246,100
1-Sep-19 101.5 105 96.75 102.5 86.85 57,354,400
1-Aug-19 102 103.5 97 102 86.43 77,480,600
1-Jul-19 94 103 91.75 101 85.58 88,116,900
1-Jun-19 88.25 94 87 93.5 79.23 62,594,000
1-May-19 | 83.75 89 83.5 88.25 74.78 71,691,800
29-Apr-19 | 7*0.9 = 6.3 Dividend

1-Apr-19 88.5 93.25 83 83.75 65.57 93,709,500
1-Mar-19 87.25 90.75 86.25 88.25 69.09 80,181,800
1-Feb-19 83 89.25 82.5 87.5 68.5 69,546,800
1-Jan-19 78.25 83 78.25 82.75 64.78 67,555,000
1-Dec-18 80.5 81.75 76.75 78.25 61.26 64,591,900
1-Nov-18 | 78.5 81.5 78 80 62.63 57,947,100
1-Oct-18 83.75 84 76 78.75 61.65 77,382,200
1-Sep-18 82 84.5 80.5 83.75 65.57 67,624,000
1-Aug-18 | 78 82.5 77.5 82 64.2 67,251,600
1-Jul-18 84 87.5 72.25 78 61.06 166,124,000
1-Jun-18 82.5 88.5 82.5 84 65.76 61,544,600
1-May-18 | 88.75 89.25 82.75 83 64.98 71,364,300
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27-Apr-18 | 5*%0.9 = 4.5 Dividend

1-Apr-18 89.5 94.75 87 88.75 65.75 95,646,200
1-Mar-18 88.5 91.75 86.25 89.75 66.49 81,021,300
1-Feb-18 88.5 90.75 83.75 88.5 65.56 100,196,400
1-Jan-18 88.5 95 88.25 88.5 65.56 138,758,700
1-Dec-17 88.5 91 83.5 88.5 65.56 75,751,400
1-Nov-17 87.75 92 82.5 88.25 65.37 92,831,800
1-Oct-17 71 90.25 76.75 87.75 65 112,591,100
1-Sep-17 75 77.5 72.25 77 57.04 73,624,400
1-Aug-17 73.5 77 69.5 74.75 55.37 61,037,900
1-Jul-17 76 78 70.25 73.75 54.63 110,678,100
1-Jun-17 76 78.5 73 76 56.3 81,474,100
1-May-17 | 76.25 80.75 71.5 76.25 56.49 97,595,600
26-Apr-17 | 3.5%0.9 = 3.15 Dividend

1-Apr-17 72.25 78 70.75 76.25 53.89 93,540,700
1-Mar-17 68.5 72.5 64.25 71.75 50.71 88,235,300
1-Feb-17 61.25 69.5 61 68.5 48.41 109,967,100
1-Jan-17 60.25 65.75 59.75 61 43.11 102,372,300

WneHe - 111 tazRuilukanasinmE 10% veeriu TISCO



M3197 1.5 : Yoy TIA1aY (Numerical Data) Y9965 NASDAQ-100
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Date Open High Low Close* Adj Close** | Volume
1-Jan-22 16,395.51 16,513.87 | 15,165.53 | 15,210.76 | 15,210.76 51,197,310,000
1-Dec-21 16,347.96 | 16,607.19 | 15,508.74 | 16,320.08 | 16,320.08 103,643,460,000
31-Oct-21 | 15,879.61 16,764.86 | 15,785.31 16,135.92 | 16,135.92 108,529,440,000
30-Sep-21 | 14,731.38 | 15,856.90 | 14,384.93 | 15,850.47 | 15,850.47 98,654,030,000
31-Aug-21 | 15,637.13 | 15,701.40 | 14,684.55 | 14,689.62 | 14,689.62 94,713,820,000
31-Jul-21 15,046.10 | 15,620.62 | 14,773.19 | 15,582.51 15,582.51 87,630,170,000
30-Jun-21 | 14,530.63 | 15,142.35 | 14,455.07 | 14,959.90 | 14,959.90 88,145,720,000
31-May-21 | 13,764.27 | 14,582.30 | 13,469.85 | 14,554.80 | 14,554.80 107,636,930,000
30-Apr-21 | 13,923.04 | 13,955.00 | 12,967.18 | 13,686.51 13,686.51 88,957,750,000
31-Mar-21 | 13,268.88 | 14,073.48 | 13,255.82 | 13,860.76 | 13,860.76 91,050,570,000
1-Mar-21 13,106.02 | 13,301.62 | 12,208.39 | 13,091.44 | 13,091.44 133,298,300,000
1-Feb-21 13,067.65 | 13,879.77 | 12,758.12 | 12,909.44 | 12,909.44 140,197,980,000
1-Jan-21 12,950.22 | 13,563.70 | 12,537.42 | 12,925.38 | 12,925.38 138,076,160,000
1-Dec-20 12,387.62 | 12,925.53 | 12,226.13 | 12,888.28 | 12,888.28 111,707,090,000
31-Oct-20 | 11,152.48 | 12,306.71 10,957.11 12,268.32 | 12,268.32 90,598,610,000
30-Sep-20 | 11,554.96 | 12,204.75 | 10,960.02 | 11,052.95 | 11,052.95 77,827,120,000
31-Aug-20 | 12,203.36 | 12,439.48 | 10,677.85 | 11,418.06 | 11,418.06 82,059,450,000
31-Jul-20 11,018.02 | 12,167.46 | 10,855.06 | 12,110.70 | 12,110.70 78,408,230,000
30-Jun-20 | 10,160.41 11,069.26 | 10,142.75 | 10,905.88 | 10,905.88 94,321,170,000
31-May-20 | 9,526.43 10,306.90 | 9,489.58 10,156.85 | 10,156.85 111,455,270,000
30-Apr-20 | 8,791.88 9,573.55 8,665.40 9,555.53 9,555.53 80,634,290,000
31-Mar-20 | 7,582.78 9,025.82 7,423.97 9,000.51 9,000.51 78,697,140,000
1-Mar-20 8,569.91 9,000.46 6,771.91 7,813.50 7,813.50 96,874,040,000




127

1-Feb-20 9,033.52 9,736.57 8,133.85 8,461.83 8,461.83 53,633,950,000
1-Jan-20 8,802.22 9,272.37 8,713.89 8,991.51 8,991.51 52,456,350,000
1-Dec-19 8,409.87 8,811.10 8,167.36 8,733.07 8,733.07 45,938,880,000
31-Oct-19 | 8,121.95 8,445.61 8,111.73 8,403.68 8,403.68 41,581,990,000
30-Sep-19 | 7,782.82 8,119.73 7,463.57 8,083.83 8,083.83 43,976,360,000
31-Aug-19 | 7,634.03 7,975.33 7,584.82 7,749.45 7,749.45 41,462,650,000
31-Jul-19 7,866.60 8,000.94 7,356.27 7,691.00 7,691.00 46,079,340,000
30-Jun-19 | 7,816.56 8,027.18 7,735.67 7,848.78 7,848.78 38,991,700,000
31-May-19 | 7,110.34 7,772.53 6,936.68 7,671.08 7,671.08 44,495,410,000
30-Apr-19 | 7,828.14 7,851.03 7,125.97 7,127.96 7,127.96 47,401,100,000
31-Mar-19 | 7,450.81 7,851.97 7,422.44 7,781.46 7,781.46 43,162,800,000
1-Mar-19 7,152.08 7,505.41 6,940.72 7,378.77 7,378.77 49,135,540,000
1-Feb-19 6,872.73 7,161.73 6,836.70 7,097.53 7,097.53 42,304,540,000
1-Jan-19 6,198.68 6,936.34 6,139.40 6,906.84 6,906.84 49,197,040,000
1-Dec-18 7,106.84 7,107.00 5,895.12 6,329.97 6,329.97 48,787,340,000
31-Oct-18 | 6,980.79 7,205.96 6,442.36 6,949.01 6,949.01 48,560,650,000
30-Sep-18 | 7,673.00 7,700.56 6,574.75 6,967.10 6,967.10 61,365,960,000
31-Aug-18 | 7,629.34 7,657.80 7,400.99 7,627.65 7,627.65 44,536,490,000
31-Jul-18 7,269.20 7,691.10 7,221.35 7,654.55 7,654.55 45,900,880,000
30-Jun-18 | 6,979.54 7,511.39 6,969.16 7,231.98 7,231.98 38,625,490,000
31-May-18 | 7,010.08 7,309.99 6,950.23 7,040.80 7,040.80 48,285,960,000
30-Apr-18 | 6,592.93 7,016.42 6,539.87 6,967.73 6,967.73 45,405,220,000
31-Mar-18 | 6,528.23 6,856.96 6,322.60 6,605.57 6,605.57 42,932,190,000
1-Mar-18 6,862.94 7,186.09 6,410.04 6,581.13 6,581.13 48,302,130,000
1-Feb-18 6,910.57 7,003.13 6,164.43 6,854.42 6,854.42 43,791,970,000
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1-Jan-18 6,431.59 7,022.97 6,417.75 6,949.99 6,949.99 56,549,490,000
1-Dec-17 6,325.61 6,522.70 6,234.22 6,396.42 6,396.42 38,573,170,000
31-Oct-17 | 6,274.26 6,426.04 6,194.58 6,365.56 6,365.56 41,870,380,000
30-Sep-17 | 5,988.96 6,258.42 5,955.83 6,248.56 6,248.56 41,421,370,000
31-Aug-17 | 6,001.82 6,012.95 5,839.89 5,979.30 5,979.30 38,177,120,000
31-Jul-17 5,900.64 5,995.45 5,750.50 5,988.60 5,988.60 41,236,800,000
30-Jun-17 | 5,680.36 5,995.77 5,579.64 5,880.33 5,880.33 36,054,580,000
31-May-17 | 5,804.17 5,897.69 5,599.44 5,646.92 5,646.92 48,689,910,000
30-Apr-17 | 5,602.44 5,813.26 5,568.47 5,788.80 5,788.80 42,285,390,000
31-Mar-17 | 5,440.20 5,600.00 5,353.59 5,583.53 5,583.53 33,793,200,000
1-Mar-17 5,368.65 5,451.50 5,316.02 5,436.23 5,436.23 43,937,720,000
1-Feb-17 5,157.83 5,358.53 5,128.76 5,330.31 5,330.31 36,709,560,000
1-Jan-17 4,900.85 5,172.43 4,884.52 5,116.77 5,116.77 36,027,970,000

HINBIHA : Yan 1NN INIAA1ABUIIAYDIAYI NASDAQ-100

M3197 1.6 : ToYAITIAUAY (Numerical Data) YDIAIIUAAS

Years T-Bill

2017 1.275%
2018 1.275%
2019 1.275%
2020 1.275%
2021 1.275%

MINEINA : Rp NENNANY 15%
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