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ABSTRACT

The purpose of this study is to study covariance matrices that are estimated from sample data may not be
positive semi-definite (PSD), as theoretically required. We consider the sample covariance matrices of the daily rate
of return of common stocks traded in the Stock Exchange of Thailand during December 2, 2016 to December 29,
2017. When the sample size is small, relative to the size of the covariance matrix, it may not be PSD. However, as
sample size increases, it generally becomes PSD. In addition, semi-definiteness does not depend on type of industry
a stock is in. We compare the methods of adjusting sample covariance to achieve PSD. Those methods are Modified
Matrix Factorization (MMF), and Semi-Definite Programming (SDP). By using the relative errors criteria to be
computed from 1-norm and 2-norm (Euclidean norm). We find that SDP gives the smallest 1-norm and 2-norm
relative errors, with 95% confidence. Moreover, MMF is computationally faster than SDP

From the study to analyze the returns and risks of securities of each stock in the SET 50, the returns of the
most valuable securities is EA. The lowest risk securities are the securities SCB which have the risk (SD) as 0.92
The securities which has risks per one unit returns (CV) with the best value for money is the securities BLA is -0.33
per unit.

In the study to measure the correlation of each stock, including the ability to diversify in finding the pairs
of the most correlated securities in the opposite side. So this can help spread the risk, by the first five securities pairs
are ADVANC - BDMS, CPALL - INTUCH, RATCH — MTLS and AOT — BEM, and the securities and the study to determine
the optimal proportion of investment in securities in the SET 50 Index. As well as the proportion of investors as
types of investors by consider cause and effect of decision and it can be used for real. Based on the study, the lowest
returns of CV of securities in SET 50 are securities ADVANC, INTUCH, RATCH, TMB and GLOW which got cv value as
0.0293

Keywords: positive semi-definiteness, asset allocate, rate of returns
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BANPU 6.58 1.57 4.18 1.03 -14.40 MINT 24.29 1.30 18.63 1.32 -16.37

BLA -57.47 171 -33.61 0.66 -8.51 KCE -51.78 1.97 -26.26 1.24 -15.26

BDMS -12.73 113 -11.30 0.30 -2.78 PTT 29.51 1.12 26.39 141 -17.63

BPP 6.14 161 381 1.36 -19.65 | PTTEP | 1545 1.33 11.59 1.35 -16.79

BH -3.64 134 -2.17 091 -1249 | PTTGC | 3791 1.28 29.80 1.26 -15.54
BEM 274 1.09 251 0.76 -10.10 | RATCH | 11.37 0.97 11.72 0.50 -4.96
BTS -3.32 1.09 -3.05 0D.44 -5.00 |ROBINS | 20.52 1.48 13.87 1.37 -17.07
CBG 10.76 2.28 4.71 1.60 -23.47 SCB 4.72 0.95 5.00 0.93 -10.95
GLOBAL| 763 1.80 4.24 1.43 -20.77 SCC 1.74 0.92 1.89 0.77 -8.72
CPALL | 3417 311 1097 071 -9.30 TCAP 37.42 1.31 28.52 1.24 -15.26

CPF -23.94 1.45 -16.51 1.05 -14.72 KKP 50.26 1.25 4.33 0.92 -10.81

CPN 62.33 1.28 48.59 1.23 -17.58 TMB 56.03 1.48 37.79 0.84 -9.69
DELTA -3.29 1.74 -1.89 0.81 -10.90 TOP 52.02 1.51 34.47 1.35 -16.79
DTAC 57.20 317 18.05 1.53 -22.36 TPIPL -15.50 1.57 -0.89 0.67 -7.33
ECGO 11.42 126.00 9.80 0.53 -6.44 TRUE -17.90 1.55 -11.51 1.69 -21.52

GLOW 2.60 1.10 2.35 0.94 -12.96 GPSC 10.49 1.98 50.63 1.68 -21.39

HMPRO | 3163 147 21.49 119 -16.94 TU -4.82 1.23 -3.92 0.69 -7.60
INTUCH | 17.11 1.20 14.23 0.86 -11.69 MTLS 69.28 3.17 21.85 -0.07 2.97
IPRC 52.40 1.48 35.52 1.27 -18.22 PSH 6.68 1.12 5.94 0.65 -7.05
EA 85.11 213 39.87 1.63 -23.95 sCCccC 1.74 1.12 1.55 0.64 -6.91
IVL 68.90 1.59 43.22 2.02 -30.16 SPRC 45.90 1.52 30.16 1.13 -13.73
BIC 31.22 1.65 18.98 135 -19.49 TISCO 70.77 1.73 40.85 0.90 -10.53

y a 7 { o o o ' o o da o
iﬂﬂﬂ'lﬁﬁﬂ‘ﬂuﬁ@f]mﬁ?&’ﬁNﬁ@]’f]‘ﬂlmu LmSiﬂ’)'IﬂJl?TEN"UﬂﬁﬁﬁﬂVIiWﬂﬂlﬂleﬂ%WﬁﬂﬂiWﬂﬁﬂgiuﬂ‘]ﬁﬁ

@

o s o v Jdo ° s A
SET50 if]llaﬂ1’71?1'J'liJﬁiJWH‘ﬁﬂlE]\?Wﬁﬂ”ﬂiWﬂﬂUﬂﬂ1ﬂ (BETA) uazm14uﬂﬂaqwﬂumimnumwmzﬁu

s I A

WﬂﬂﬂULmu‘U’fN‘ﬁﬂﬂ'l/lﬁWfJ‘V]iJﬂHﬂﬂﬂ?fﬂﬂ@ ’Viﬁﬂ‘ﬂﬁWﬂ EA Glfﬂﬁwamammu 85.11%01 daunannIwgni

0 @ v o 9 {' \ $ 1 %
ﬂ’ﬂmﬁﬁlﬂﬁWﬂﬁﬂﬂ@ﬁﬁﬂﬂiWﬂ SCC mmmmzam (SD) ﬁ]fl‘Vl 0.92 waﬂmwaﬁﬁmmmzﬁmmwammmuwﬁa

W18 (CV) NN

o sAA 1

ﬂﬁﬂﬁﬁwﬂﬂi‘v\lﬂ BLA "’]Nfﬂ cv) ﬂf) -33.61 ABHUNEY uawwaﬂm‘wammmmmmmﬂuizuu

A @ 4

(BETA) gufigafendnning VL Fuhliamanenunuiimanss (ER ) gefigadae i 30.16% daundnnind

Aa = A

a4 Aag o A 4 = o q Y1 A o o
VI?Jﬂ'lﬂ'JNJL?ffNT]!‘]JUﬁz‘]ﬂJ (BETA) Mg vanniwg MTLS G]N%zﬂﬂ‘ﬁﬂmam@mmuﬂmﬂﬁn (ER) a1

a

Y =
figade fio 2.97%

I A

uaziiie sz ndnninditinaneuuny feufuauFewdamug anlumsainuiagly
11804 (Capital Asset Pricing Model :CAPM) I§¥msifoufiouranounnuii 1850 (R ) Sunaneuunui
AN (ER)ﬁmﬁaﬂﬁﬁ]zamu(Undervalued) wﬁ’ﬂﬂgwﬁﬁzﬁanamuﬂs:ﬂau'lﬂﬁ'aﬂ ADVANC, AOT, BBL,
BANPU, BPP, BH, BEM, BTS, CBG, GLOBAL, CPALL, CPN, DELTA, DTAC, EGCO, GLOW, HMPRO,

INTUCH, IPRC, EA, IVL, BJC, KBANK, KTB, LH, MINT, PTT, PTTEP, PTTGC, RATCH, ROBINS, SCB, SCC,
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Q ) N15Us=guUNdaUaWa0UIVES=AUUTUTINANY

=:E=.um & d — —
Aason oo UN1sdnuyl lbebo

I A

TCAP, KKP, TMB, TOP, TRUE, GPSC, TU, MTLS, PSH, SCCC, SRRC tiazTISCO daunannindnil
HaAdUUNY (R ) Yoonliwanouunuiniani (ER) v¢ latdenasnu (Overvalued) 14 BLA, BDMS, CPF,
KCE 11as TPIPL

4.4 mstszifluyamfininzandeITEuNG (Relative Method) nazinuanagnilumsasul#

mizay

A

Winszilius i Nmanzay (intrinsic Value) 11487 4109151710010 HAAIINHANNTNEUUTIAIG
A IS v A [l ' = . . !
nnnsihi azdadule liasnu (Overvalued) uAMINMINT 1AM AW (intrinsic Value) §an3151A1901A
S T A 2 A & v a
HEAINIMANNTNIUUTIANGINNNAISTIuIzdaduTaaINY (Undervalued)

A A ' o v Y Aoy o o .
ATTNN 4 miNlLﬁ’@Nmiﬂ§$lNugamﬂaﬂ“ﬂiWﬂﬂﬁﬂ’JﬁﬁMWﬂﬁ (Relative Method)

Ealilinkl ADVANC | BDMS BPP INTUCH 1VL LH PSH SPRC TMB
P/BV 13.59 5.50 2.02 6.72 1.87 2.66 1.42 1.84 1.51
P/E 19.69 31.87 16.14 15.71 20.18 11.94 9.06 8.12 15.45
P 191.00 20.90 25.50 56.25 53.25 10.50 23.50 17.10 3.02
BV 14.05 3.80 12.62 8.37 28.48 3.95 16.55 9.29 2.00
EPS 9.70 0.66 1.58 3.58 2.64 0.88 2.59 2.11 0.20
AVERAGE(P/BV) 16.75 5.96 13.74 11.03 1.88 2.98 6.55 4.69 1.79
AVERAGE(P/E) 19.87 35.36 22.14 16.27 55.62 16.32 13.29 23.54 31.75
htrinsic Value(P/B! 235.45 22.64 173.50 92.35 53.58 11.76 108.48 43.61 3.57
ntrinsic Value(P/E 192.73 23.19 34.99 58.26 146.77 14.35 34.48 49.56 6.21
nsaa&ula(P/BV) |Undervalued| Undervalued|Undervalued| Undervalued| Undervalued|Undervalued|Undervalued|Undervalued | Undervalued
n38a&ula(P/E) [Undervalued|Undervalued|Undervalued|Undervalued|Undervalued|Undervalued|Undervalued|Undervalued|Undervalued

palifiiel CPFE CPN GLOW RATCH | ROBINS SCB ScC KKP
P/BV 1.22 5.11 2.50 1.25 5.17 1.44 2.30 1.68
P/E 14.09 28.50 14.25 9.38 27.66 10.93 10.57 11.40
P 24.00 85.25 81.25 54.25 73.00 150.00 484.00 79.25
BV 19.67 16.68 32.50 43.40 14.12 104.17 210.43 47.17
EPS 1.70 2.99 5.70 5.78 2.64 13.72 45.79 6.95
AVERAGE(P/BV) 1.99 6.03 2.87 1.41 5.69 2.34 3.42 2.47
AVERAGE(P/E) 22.76 31.06 17.02 1231 31.69 12.33 17.99 46.78

htrinsic Value(P/B! 39.11 100.57 93.12 61.33 80.33 244.23 719.02 116.70
ntrinsic Value(P/E 38.77 92.89 97.04 71.20 83.63 169.25 823.53 325.23
36 &ula(P/BV) |Undervalued|Undervalued|Undervalued|Undervalued|Undervalued| Undervalued|Undervalued| Undervalued

nsaa&Ula(P/E) |Undervalued|Undervalued|Undervalued| Undervalued|Undervalued|Undervalued|Undervalued|Undervalued
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N15Us=guUNdaUaWa0UIVES=AUUTUTINANY

—— ason oo Un1sdnul lbebo
Falilank] AOT BTS EA KCE MTLS TISCO
P/BV 7.39 2.38 14.22 4.56 9.97 2.14
P/E 46.97 50.04 52.19 18.40 36.60 12.09
P 68.00 8.30 52.50 82.75 12.71 88.5
BV 9.20 3.49 3.69 18.15 1.27 41.36
EPS 1.45 0.17 1.01 4.50 0.35 7.32
AVERAGE(P/BV) 3.10 1.93 2.64 2.38 1.45 1.64
AVERAGE(P/E) 23.64 30.14 42.69 11.57 10.57 8.79
htrinsic Value(P/B\ 28.52 6.73 9.73 43.12 1.85 67.69
Intrinsic Value(P/E 34.22 5.00 42.95 52.03 3.67 64.37
n1sea&ula(P/BV) | Overvalued | Overvalued | Overvalued | Overvalued | Overvalued | Overvalued
n136a&UT(P/E) | Overvalued | Overvalued | Overvalued | Overvalued | Overvalued | Overvalued
Falilanky CBG DELTA EGCO HMPRO TCAP
P/BV 11.68 3.36 1.32 9.84 1.09
P/E 61.27 17.80 10.48 35.97 9.70
P 80.75 73.25 216.00 12.80 56.25
BV 6.91 21.80 163.64 1.30 51.61
EPS 1.32 4.12 20.61 0.36 5.80
AVERAGE(P/BV) 4.69 2.88 1.09 8.26 0.94
AVERAGE(P/E) 35.41 13.02 9.49 33.99 7.10
htrinsic Value(P/BVM 32.44 62.86 178.67 10.74 48.67
Intrinsic Value(P/E 46.66 53.57 195.54 12.09 41.15

nsaeaula(P/BV)
nsein&ula(P/E)

Overvalued
Overvalued

Overvalued
Overvalued

Overvalued
Overvalued

Overvalued
Overvalued

Overvalued
Overvalued

= A o a A Y Ao o o . ° 7
ﬁ]1ﬂﬂ1§ﬁﬂB11W@Vl'lﬂ'lﬁﬂﬁgluuuaﬂ'lmlwquﬁuﬂﬁﬂj‘ﬁﬁﬂv‘lﬂﬁ (Relative Method) meﬂmuﬂﬂﬂq%ﬂu

'Y

Y 3 a Y adoy o d . Y
myaanulimngay vwyhmsdszidiuyamjuaredsauing (Relative Method) Taglde1 EPS uay BV lums

a

{ { d 9 ' < 1 {
MM gy ﬁ1ﬂ51ﬂ1ﬁ1W1ﬂ$ﬁlluqu]ﬂﬂ?WiWﬂWﬁﬁWﬂﬂﬂgﬁﬂnu (Undervalued) LL@WTﬂi1ﬂ1ﬁlWN1$ﬁﬂq\1

. Y
ansmaaiasz lidenainu (Undervalued) H41aa0933 vindlsziiueenun 1 lugduuu@erdunde 18
A v o oA 3 2 A Ve o @
Uurene Tasnannindinasonunilu@onainunidedds laun vannind ADVANC, BDMS, BPP, CPF,
CPN,GLOW, INTUCH, IVL, LH, RATCH, ROBINS, SCB, SCC, KKP, TMB, PSH ttag SPRC uazwﬁ'ﬂwﬁ'wgﬁ"lij
v

Lﬁ@ﬂamumﬁmaﬂﬁlm ‘waﬂmw{f AOT, BTS, CBG, DELTA, EGCO, HMPRO, EA, KCE, TCAP, MTLS iag
TISCO

4.5 SannuduiusveuAazHANNINE (correlation) A14 4 INDINNNTINTBIUMITNTZIIBANN
4
GEN

o o A A v Y A A A a ' v A = A A
anuduwusn I lunemanssdudny Aegalimanavuamilug saaasdalemanizananuimes
Y 7 32 < P Y o o dAA . Yy A Say v '
asldnnmniu sanatiszmiu lduduanniwdniian correlation vosfiganii lannennuinzawnsoannu
A gy A v v & o o A 19 o A 2 A & o o oAy
@oaldun e sanuanning iunanninenegluaail SET 50 dedeiilundnnindnaziouninsivvoq
1 Y o | a a o 1 1 1 o o o 1 o @ 4

aa1a awalianvazveanianiullludamuferdu uanindiainuduiusveaAazuannsweg

. A9 Y [l v o 1 Y 1 @ A <3| @ o A A A
(correlation) IAud1nd1 luaastadadiumsasnuliedsiunu iesnnilundnnineninanouuninaoui
T luRrmafeddiy edamadnnuansalumsnszneanuassldios

NAMIANY AN IAANNFURUT VA HANNS NG (correlation) 5IMAIANNA NI IUMITNTZY
AT veMIgouaundnnIndnlanuduius iuluneassfunuurndurniige #benamnsase
nszneAnudosld Tasguannindi nszareanuaesdldanga 3 susvusnldudndnning ADVANC iy
BDMS 1 correlation fi® -0.117049467 , CPALL 71 INTUCH 1 correlation i® -0.11042575, L@agRATCH

1 MTLS A1 correlation A9 -0.09244
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asoi oo Un1sidnyl bebo

W

=~ 1 @ o JaA
ATNN 5 AT NUTAIANANNTNYNUA correlation GUQ%Wﬂﬁ'ﬂﬂqﬂNWﬂ

SRIIN Auanniwe correlation
1 ADVANC BDMS -0.117049467
2 CPALL INTUCH [-0.11042575
3 RATCH MTLS -0.09244
4 TMB GLOW -0.09208
5 AOT BEM -0.088987

' Vo o daa v o A a 9 A R A A Yy
duguanninditinnudniug ) lufemaRedunaiige st inszneanudesIdiosgga 3
duaunsn'1Aun ¥aANSNS PTTEP A1 PTT A1 correlation A0 0.4680974, SCB 11 KBANK f1 correlation A9

0.4230214 118¢BBL 1) KBANK 1 correlation 719 0.4043749

= T N { v o
AN 6 AMTNUTAINUANNITWINUAT (correlation) 3J1ﬂ17]€:fﬂ S oUAULIN

SRIOIN Ananniwe correlation
1 PTTEP PTT 0.4680974
2 SCB KBANK 0.4230214
3 BBL KBANK 0.4043749
4 TISCO KKP 0.3717845
5 KBANK TMB 0.33282

a J v a a
4.6 MIIANZHMAATIUMIAINUATINZaNTIgaluNITAINY
Taovzienes1eaz0en dadIumsasu o szauRaneUUNUR i @ssmnga iumsiadadiu
o o &
MIANUNHNZAVAI
I o o

M3 7 MsraasdaaIumsasqui e cv mngavesnanningniadadiunisaanugs

Nga 5 duaULIN

swaffasiy | ADVANC | INTUCH | RATCH | TMB | GLOW
ER 41.3 17.11 11.37 | 56.03 2.6
S.D. 417.38 | 438.66 354 541.11 | 402.54
Ccv 0.1 0.04 0.03 0.1 0.01
BETA 0.99 0.86 0.5 0.84 0.94
W(i) 13.36% | 17.94% | 29.28% | 14.66% | 24.77%
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1. LUVI1a04 (Capital Asset Pricing Model: CAPM)

v o

TAUNNT (Relative Method)

=

2. wuuaeslszluyamnng auaed
o J a J
3. NuMIvaneiavens Inand (Markowitz Portfolio Theory)
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ADVANC, INTUCH, RATCH, TMB itag GLOW uazﬁﬂmumsammﬂu 13.36%, 17.94%,
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