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Research Title; FUZZY QUANTITATIVE ANALYSIS. QF. THE PROPERTY. AND. CONSTRUCTION
INDUSTRIAL. GROUP_IN THE STOCK.EXCHANGE.OF THAILAND,

Faculty: SCIeNCe. . e Department: Mathamalies.. ..o smsmmoin

ABSTRACT

In this research, we introduce the fuzzy quantitative analysis method for selecting
stock into portfolio. We investigate some financial ratios price to earnings ratio (P/E), price to
book value (P/BV) and price to intrinsic ratio (P/Pn) from history data five years ago (2010-
2014). The fuzzy rule is designed from the ratios. The Mamdani method is use to aggregate
the trading weight in the fuzzy logic system. Then we do defuzzification using the center of
gravity method to get investment weights. We apply investment weights to make decision for
selecting stock into portfolio and managing portfolio. In this study, we use stocks of the
property and construction industrial group in the stock exchange of Thailand as a

demonstration.

Keywords : Fuzzy number, defuzzification, Mamdani method, fuzzy quantitative analysis, stock

exchange of Thailand
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2.2 TUIUNDY

N

Srunude® (Fuzzy Number) WuiwailedFadifendunnuduaundndenuuuien

Funurst R Tpedifaudfianizurslsenisauunienusaludl

unfleaw 2.7 W 6 JueaieTusiueanisldfsidunnuduandn u,:R - [0,1]i5en
4 1 uReB(Fuzzy number) e a @enndssnielalioulumsludl
1 aJuesitedyu uas

2) dwiuwsas o €[0,1]wnseiunean[u,]" =[c(a),d(a)] dmivueinda

[c(a),d(a)]Ima*ﬁ c(a)way d(a) Juilaiduvesiuds o

nnundenn 2.7 lagauddive 1) waszduwean [u,]” =[c(a), d(a)] dmiuundnia

[c(@).d(@)] wilic(a@)uar d(a) Juilvidurailen@a c(a) Duileidulaiiuuay
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d(e) Juitaddulilan Faduiesini@ouunudiuruiied a e [w(a).7,(@)] e

u, () =c(a) way u,(a) =d(x)

=&

unilenn 2.8 Awueld a,b,b,,a, eRA%e g <b <b, <aunr 2 Judnnuiledded

fenduanuduaun@n v, awdon 2 Idwuiedainagualeny (Trapezoidal  fuzzy

) 4
= } 4 £ o 4 v
numbenuavilyulnunuganval <a,,b,b,,a, > M
x-a,
bl —q
1 ;b <x<b
u (x) = 1 2

: x—a,

;a, Sx<b

b, <x<a,
b, -a,

10 : Otherwise

SUT 2.5 uanedruuieddivideun iy < a,b,by,a, >
undleny 2.9 Beniwnuieddvdeuamy <a,a,,a,,a, > NTIWIUNTAIIAA

(Triangular fuzzy number) uaz\lEUWVIUAY <a;,a,,a, >

q Y a,

5U7 2.6 UaNITIIUTTTaMINAL < ay,a,,,a, >
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€

2.2.3 adsnnen

i_})

watlnw (Linguistic term) (Juasdusenaufidnavenninuddniindn winfnuazesd

muiveysd

§i i
aads

FuUsn1w (Linguistic  variable) o wailadiivuadilunwisssuwfinide
Auvsnevoneamufiuywdidile Fddeumineludnvasszanuesdsingmsal
#1eqfruUsatvrevidusiuusioglusudusuiigeniadiuusiedAoaglugy
(6T (x),U,G, M)

e x Wy Fefulsniw
T(x) wnu  wanadnwivesiiulsniy
U Wl LenANEURNS
G uwm  ngnisadsdovesmatinim Jasazwalnwgnimundidg

FrulsTadnduiugiu
M Uy ﬂgmiﬁwummﬁammumaﬁé’uﬁuéﬁuﬁuLwiaswaﬂmm
pndaog1aidu nasuansguvgiludelaslvdiuusnivife “guugd
(Temperature)” axfifuu mumfufou foumnny Fedrdr “grmgll” Hudilduans
AnMoINTe 13801 Faulsn1w wagdifuansanineinae liun wuiBu Sou,founnn

2uni1 naUAIE) Faudarnataruisaivuslaseieiduauilnve et gduuienan

v W €

+d a | o a . . v o v
wing u cR T 3a3unin TnwwwesnisdniunisOperating  domain) wagtnfmuali

x=“gquun)i” T(x) ={wun, By, 3oy, §aumﬂ},u=[O,100],G={G1,G2,G3,G4}
annsoadraunglasd

G, :warnwn “wunn” Aegaumnffilifiu 15 e

G, :warinwn “iBu” Aegamgiifinnnndn 15 e usilidifu 25 o3

G, warinwn “Sou” Aogamgfifiuinmin 25 eern uiliiifiu 35 asn

L3 “!J » - QA !
G4 JNAUNWYY TIDUNNT ABYIUNHUNANINNI 35 93"

Y

2.2.4 N159YUNU

|

nseuunssnmanitedfenisnifeasuaindesisuiangsreqlugungfled i
Forfianse dmivlunuidedldnisounufidendy Fvesuuwnid Fsfinszurunislunis

aususseluil

a ¢ P | v o o &
frsanmssneaniiled n Reulvdes lusungieddefl,2,....m il

nodity tl
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ToRs Rule-1 &1 x, Wu A, waz x, Wu A, .uav x, Ju A4, wih y 1WuB
Rule-2 & x, Wu A, wae x, Ju A4, .wez x, Dy 4, ui y JuB,

Rule-mn x, «Ju A, uag x, Wy A, .uez xJu A, w1y JuB

m

Toionde x, Wu A wee x, Ju A4, uar x, Hu A,

Joagy y {u B

o

Tuidisdesmsminiieddeasy B lngiSueuunenil Felltunousisl

=3

14 a ° i ™) \ %) a ) d Y
JunauNl) AuiAtminseninadamianis A, duleuly A voangUen k=12,...,m

3 = v o o a Yy & a o 4
wag i=1,2,..,n¥alidummnugeiidiianvewanileddesludoinanisiufeuluveny

Yufe dwmsu k=12,...,m
n

w, :iﬁ}(\f”/&f% (xi)): /n\(\/(uA’ (x,)Auy, (x,)))

=1\ i

al o 14

& =] ° o va | w = d
unauil 2) insiaven B, illaugavindu w, laglaniled B, ignangonazununiy

Y

B, uazileidunuduauntnivualay
Ug, (y) =W, ANy, (y)

p 4 :
o =

b4 m ¢ W
Junauil 3) mueiled Bangdouiladveceniied B, tufie B = OB, uarilantuniy
=1

Wuaudnivuslag

m m

Ug (J’): NV Ug (y):k\:l(wk AUg (y))

k=1

freghedl 2.1 fvuald A, =<0,0,10>, A, =<5,15,20>, A, =<0,10,20>,
A, =<15,20,30>, A =<0,10,30>, A, =<10,20,40>, B =<5,10,20> Ua¢

B =<10,20,30,30> \uitad & B L?Juwmﬁsu%mé\’mﬂmsaqmuimaﬁ

Yose Rule-1 & x fu A uay y Ju A, ud 2 Ju B,
Rule-2 fx du Ayuer y Ju Ayud z Ju B,
SRIORER x Ju A, uar y Ju A,

%aas;d g z Ju B
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JURDUN 1) ATUIUIUIAIUIVLN

N W = /\(\_{(“A (x) Ay, (x))’\y’(“Az (V) ruy, (y)))

Taofinnsan angufl 2.7 918 w, =0.5A0.67=0.5

&

1

A
AN

0.67 L
0.5 :
|

10 20 30 0 5 10 15 20 40

UM 2.7 uansmemmdmin w,

nn owy = /\(\X/(u/,l (), (x)),\){(uA2 (y)ru,, (y)))

Tngfinrsan 9ngUR 2.8 sl w, =1A1=1

u U

*

10 15 20 30 40

10 20 30 0

JU 2.8 uamsmamanimin w,

Tupoudl 2) dngen B, Wilanugayiniu w, srldeiduanuluandnues B, Wek =12

TagRansan 91nguUft 2.9 arliileridunnunduaundnues u, (z) A

2;5 15<2<7.5
ug (2)=w Auy (2)=0.5Au5 (2) =405 FEZz<15
(2229 15 <2220
.10
: 5
0.5
B, Z
57510 15 20
0

U7 2.9 uamimssingen B g w,
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=y

TngRansan 91ngUft 2.10 agldilaidunnuduanndnues uy, () Ao
z=10

uBZ(z)zwlAuBZ(z)zl/\usz(z):uBZ(z)= 10
1 ;20<2<30

;10220

—

B

e

10 20 30
U7 2.10 uaaumsingen B, daew,

v ' 2
Jupoudl 3) Ananilad B an B=0 B,
3 k=1

Tnefionsan 9nguit 2.11 aglaflenduanuduaudn

(z-5) :5<2<75
5
0.5 7592 L15
uB(2)=ﬁ _10)
= 115<2<20
10
1 120 <2 <30
1
B=£4
0.5

I
I
'
I
1

L

5710 15 20 30

0

Il

Clu
s

JUT 2.11 Usdnmuansnsm B =
k

o = s e 2
2.2.5 nsanaaliegy

msedRndurionsulasiiledidunszuiunsuateminadeegluguivnied

o '
v a o o

(Fuzzy value) Iiduasaiudadudunuada(Crisp value) iialdlunsdndula nsdnwd

¥ I aal o

v da Yo 1 aa < a & . 5 .
wduinfewldiudegraeds lawn Tevananuluaunfingsan (Maxima principle or Height

method) F8uanemiluaundnunngasdesan (First-of-Maxima) 3wdnasluaunn
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11NgnsaNINgn (Last-of-Maxima) 38A1qafegarinan-3agega (Middle of Max-min) 35

o

Flaas0enRagarinan-qagedn (Average of Middle of Max-min) 35gagudda wie \wu
< < L3 du 4 .
38080 13D PFUSNANNUN (Center of gravity or

' v
ada | a o v

method) 'JﬁmLaaadwmuumaagmguédw (Weighted average of Center of gravity

Center of area or Centroid

'
U =

method) Wusy Tnsauddedvnisanediinduseisenmudoe Faiisn1ssiell

L] Y

nsaneTHiatuA1835nAudng

9 v

aa v v ad ! o L3 1 5 a ! A ! 'é £ !
ﬂ’ﬁa‘W‘U‘UWLﬂ‘UUW’JEJ’Jﬁ‘QﬂQUE‘jﬂ')G‘Qzﬂ']‘MU@LE)’WW!G]ﬂWﬂQLﬂﬂJ L{JUﬂ’]LQaEJﬂ'NU'WI‘UﬂLLW

azan z vulawu B fedadrurieridudefuilingin ug(z) dupenimin

Uy (z ¢ 1 Y oa oa
W, =—-L)— ne) zeBB LLﬁELSWWWWﬂ?WQL@NUU‘INI@U
.[uB(z)dz
B
IzuB(z)dz
7%= Imzdz =L
: [y (2)dtz

B

~C8

Ui 2.12 uanaioninmaInual z% de3sgagudna

o ' o ° 1Y) v ) a a
Frat197t 2.2 fvusls B (HuwefedneldReiduanuduaundn donulee

=20 0<x<30

10
ug(y)=+1 :30<x<50
_X=60 s0<x<60

amnomnmAnaRulaen1shiedRndumeityngudn

3391 nlang anunsoauanes I uedle sl
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Izus (2)dz

BJ‘ Uy (z)dz

B

)z +j z(Ddz + j 2(—

N z% = _[ZW(Z)dZ =
B

220 z—60

=z =1199.9967

[ 30
2wl jzuB (2)dz = .[zo
B

0 z=20 260

¥z =30

Ay _[uB (2)dz —J ( )dZ+J. (1)dz J.SO =

fatlu 2% = Mﬂ =39.9999 O

30

)

6 nsayuuLaznshaedRiadulagld MATLAB

N
[\)

2
| v

Tneunfudrdedinaseinasdudnfusuiuss (Anady) fedudesyunumeng il
a = aa @ a ¢ v o a = v a @
Fuashfadfndusiisdiodynannseyunuazladudiuiuaie Teanunsalduendinty

Tu MATLAB 9helunisAruiaila fedl

$ud 1) Uelusunsn MATLAB lunuiduilld MATLAB fu R2015a a2Us1ng

v 1% 1% o I & 1% a o 4
WUWQ9W3G§J&L‘UQWI§ PaIRINUU ﬂﬂLa@ﬂl‘ULLaﬂwaLﬂ‘UUVILLﬂULﬁJH APPS C‘nuzﬂ

i sHoRTOlTS. T P Al i S g -wOl

MATLAB » MATLAB Production Server » R2015a-new » bin »

{ommand Window

Jx>>

U7 2.13 uamaniiing MATLAB ifaisulgaru APPS

FOrDIC
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stMors hnstsl Pecksge  FLUORITES
4pps Asp 4pp
Frz [o oo 3 =) ] n il i Py Ty
e ¥ D B @ T B @ @8 & &
Curve Fiting  Optimization MUPAS PC Tuner System Signal £nalysis image Instrument SimBioiogy  WATLAB Cocer  Appication
Hotepcok ientification Accuisition Control Compiler
PUATH, STATISTICS <ND OFTIMIZATION
P : iz e W = 4 - - W Y
2 \ - 20 o @ )
& 2 o i) 7 & 5 & & = &
Classification Curve Fating Distribution NBC Moge! MBC MUPAD Heursl het Heursl let Neurs! et Heural Het Optimization POE
Leamer Fitting Fiting Optimizalion Hotebosh Cluslering Faiing Paitern Reco.. Time Seres

CONTROL S(STEN DESIGH ANC AHALY

e 6

&

Lnalyzer

SIGNAL PROCESSING 2N COMMUNICATIONS

inear System  MPC Cesigner

b
Neuro-Fuzzy
Designer

Rl

PO Tuner Sysiem

Gentification

%i—

U7 2.14 uanalomausngunkauiay APPS

xUsINWNENNYRY Fuzzy Logic Designer Aagy

File Edit View

| 4 Fuzzy Logic Designer: Untitled

VAV

Untitied

(mamdani)

input1 output1
FIS Name: Untitled FIS Type: mamdani
And method min v Current Variable
Or method e v Name
Implication frin & oee

Range
Aggregation X A
Defuzzification centroid - Help Close
I > _=

System "Untitled™ 1 input, 1 cutput, and 0 rules

i Ufl 2.15 uanasi19ves Fuzzy Logic Designer
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Uil 3) VUNTIRNE UBd Fuzzy Logic Designer @1u130ATMunIuIusiLys input
way output laeuANFRINTlagIdLaumNYAUUY NALGeN Edit 9LUsIngTIen1sLiu-an
mulsmusy

4 Fuzzy Legic Designer: Untitled - O X

File Edit View

Remove Selecte utput
o . o = V1.5V ey
Membership Functions... Ctrl+2 - -
i Rules... Ctrl+3  pamdani)
AN
Rt
input1 output!
FIS Name: Untitled FIS Type: mamdani
And method siin o Current Variable
Or method 5 % Name input1
R Type input
Implication min ~
Range o1
Aggregation o )
Defuzzification centroid v ~ Hep Close
Opening Membership Function Editor

U 2.16 uansuauiuy Edit iaiiy-ansuys

S o ° aa 1 o o aa asa aa @
VUN 4) Li’la’mﬁ‘iﬂﬂ’mum’éﬁmﬂ‘]IUHﬁﬁSNm;]‘W‘U‘U ’Jﬁm‘i’e)‘hﬂliﬂu ’JSG\W‘U‘UWLF\‘UU Iu

druanvomisnemugy

| % Fuzzy Logic Designer Untitled L= =] X

| File Edit View

Va
Mo i
Sy 5 i
3 Untitied
LT R (Sp———
{rmamadani)
.-
. - -
! AN N
i outputl
{ inpul2
FIS Name: Untitied FIS Type: mamdani
And method min o Current Varisble
Or method e A input2
Implication i G yee inpu :
Range o1 3
Aggregation max ~ |
Defuzzification contiolt = Help E ]
i
5

JUT 2.17 uansuSiaadian iitenunaulan g luniseeniuuisniled



W& TR MUA membership function YaIKUS input Lag output MUTIRDINTT LAY

anunsaLiLuarans Iy membership function ¥8dLUS input Wae output lAR
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Juit 5) nedisunmeuuuetie Wierimun membership function YBwaLYS
input wag output naLlULEIREUTINgUENANS Aagu

File Edit View

FIS Variables

4 Membership Function Editer: Untitled

Membership function plots

piot points;

mi2

mf3

inout wariable “input1®

rrrem Variable j Current Membership Function (click on MF to select) 1
ame mputt AiUn MERTBership function mt

e o oag Fagls v o s
Range 1 ockrhs ['U'é 0, 0.4] :

Display Range 1] Help 1 Close

Sl 4

U7 2.18 uansuiiaauivin membership function vaugniled

foins lneidanuauiny Edit

output ud1 TumeuseluAeesnuuungiled Taenafigunmenuguuumineing Fuzzy Logic

Designer m13U
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4 Fuzzy Logic Designer: Untitled = m} X
i’ File Edit View
{
; -
input1
XX
H
outputt
| input2

FIS Name: Untitlied FIS Type: mamdani

And method min o Current Variable

Or msthod Ao o || Name

Implication T i Type

3 Range

Aggregation max o

Defuzzification centroid v Help J Close ]
l Opening Rule Editor l

sl 2.19 uansuauidoniiionsrngiled

azUsIngwiiene Rule Editor Fanunsa nadiansauys input uae fauUs output

ansndondfenusenaidldmudoins na add rule vavwniu azUsng nqitednud

vualinugy

Forbidden to moo
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4 Rule Editer: Untitled

File Edit View Options

[ not

Connection
Cor
®) and 1

Delete rule i

[Addrie || changerule |

P

| The rule is added

[

UI 2.20 uamsmsasrang ileduumiiee Rule Editor
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anansaongsUveang le@ sl 1ne nafl View 91ntiudien Rule daidrAuiiaadalinput)

foanseyuulutaIr a1 9UTINGIINNITOUNURATHS Aagy

< Rule Viewer: Untitled - m} X

File Edit View Options

inputi =0.5 input2 =0.5
1 outputt =0.5

0= D -

4] 1 ] 1 [

dudrdeiviaadalnavinnisaynin

HAAWEAINNITAYNIY
Input: g 50 "P‘MPWE 101 Pmi et | right | down| up iJ
Opened system Untitled, 4 rules l Help 2 l Close l

< a U < a
FUTT 2.21 UamInIsounnANI9 9 IUaUAAINAN 1T

faoeedl 2.3 2ndhethedl 2.1 dwmuald 4, =<0,0,10>, 4, =<5,15,20>,
A, =<0,10,20>, A, =<15,20,30>, A =<0,10,30>, A, =<10,20,40>, B =<5,10,20>

war B =<10,20,30,30> \Juilad &1 B 1{Juesiledfladainnmsoyuulaed

Jore Rule-1 g x Wy A uer y Ju A Lud 2z G B,
Rule-2 81 x Hu Ayuar y Ju Ajpud 2z Ju B,
v < a
Jo1919934 x=12 uay y=23

Toasy z=z, (AWlPndmnmsifedindumeitngudiiug)

deagy z =z, lAINNITEUNIUAMEIBUINAT

ad o

31 luiidazmdeasy z =z, AlanniseynuimeiBuuunil lngldlusunsy MATLAB

wlonadns z=21.7 W0 x=12 uas =23
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4. Rule Viewer: Untitled2 — 0O X
File Edit View Options

x=12 y=23

3N A -

25

nput: 11223} Plot points: 11 Move: ‘eﬂi right!Adownl “PJ

Opened system Untitled2, 2 rules Help l Close l
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UNN 3

a § a
N159LASIRLTIUTUIUVDY

Hungugnaunssuadauninduasiassn

Tuunifasiipssidwiinaunguenamnssuedmiuminduazisaine lnens
Aunnsandunmmstunndoyalusin lnesunudeyanmstudoundades 5 1

v o i = = o v day % \ 9 v
Tneifiudoyamausdt w.e. 2553 fis U w.A. 2557 wazdnsdansesiuiiideyansutniiveld

'
- =

IeaSNETT UL AVBAIN Tafiduau 12 USew Laun
\ USUV L0aTIN waus b 90 (Wuwu) (STPI)
U3UY 7197137 AouansATY 9109 (uniwu) (TRC)

USo9 9.0115919 308 (Wuvu) (CK)

LY

Usww psameduarilaidu (lne) 91 (uwwu) (CNT)

o

a o a a = 23 (2 :
YN OMWLaUU\lﬂﬂ ALAaaULLUR 91

[

A0 (uvvu) (ITD)

USEN [WNMSPURRLINS 9110 (W) (NWR)

UTem W30a% e (uwnwu) (PREB)

USum IWlA 911m (W) (SEAFCO)

Vi lu-le Buddlesueudnauansatu sirnumvu) (STEC)
U3t Fuiiin Aouaniatu 1R iy (SYNTEC)

U3 Tale-lne resUaistu Shiim (ww) (TTCL)

U gila Budileds woun reuaniadu S1in (mnww) (UNIQ)

seitldnaniluunit 2 SluridetagiinseidasdiuminisRuey 3 dnsndiu

Falgun smsrdrusiasemls (P/E) dasisianseyarmelnyB(P/BV) LaronINAIUTIAN

v
o Ve o

siosmUsediu (P/Pn) lueniddediidoldsmunaniminviemaudiguesdeyaus

psnarlagliirnthuinvesteyadgauinnindeyaiinmirdsasduaunigiuesniidell
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a A 14 I ! -l I v L% | Y i {
aunfignuil 3.1 Joyaarandeuinansenusedeyatagiumnnitteyaiiiingi

v a o v & ¢ = o v
meldaufgiun 3.1 daiudmivveya x,x,,...,x, 3839 WNa0 1,2,.,n \519el%

v
[

Amiinfudeya x, infignsesnfie x,_,,x, ,, ..x,x AWEWU Bluniddetas

n-1>"n=2>"

J I : o/ % a 1% k d‘
ﬂ'WﬂJﬂﬂ']'u"]'vmﬂLLUSG\WUL’Januaf‘IUmgL‘U\TLﬂUGﬁQ IUEU w, =S— IﬂEJ'V]

n
n(n+1)

S =14+2+..+n=
2

3.1 8asdausasienils (P/E)
Auwudasdusaseils (P/E) vaaudazuieluusiazl 9ngms

v o e v u e woaaa) e ow X oa
ﬂﬂmu{]qquw((mmuuumurymwmunuqsuawa)-muww‘waﬂu)

PiE= (3.2)

Mlsen 12 Woudge

wazitamvazanlumsilviglumdessll radulsmuindnsidunauves P/E ¥9ay

v

[

Dusmsrduilsdesian B/P andeyadounds 5 U Jweleilu EP, ER,, ..., E/P
Sosmunanniiigaluaga lummAdetismdunuves E/P, EP,, ..., B/ o
! a I g o/ ¥ a d = ¥ o o
Anadustminnelfauniigiuns.1 Swsdouunumedydnual E/P

|
L

5 .
Uufe E/Pl= Z%(E/Pk) (3.3)
k=1

IAHAANSFINAIVDIUNUIIN samsnemaluil

U3EM 9.15979 3170 (WrIvu) (k)

14/10/57 | 27/12/56 | 28/12/55 | 30/12/54 30/12/53
s1AUaveualinyum) 15.5 134 7.55 95
Fuuvuaiy 1652585336 | 1652585336 | 1652585336 | 1652585336
FUGEUENS 0 0 0 0
Sunuutony 0 0 0 0
mlsnn 12 ifouaign 7673850000 | 568400000 | 927400000 |  -335060000
P/E 22,0800 3.3380 38.9596 134538 -46.8560
E/P 00453 | 029% 0.0257 0.0743 -0.0213
E/P! 0.1086
E/P| (%) 10.86
Fuidndenietuusn 3 an. 2538

§159991 3.1 Uanen15A14adA E/P| vesusen ¥.n15%19 9198 (Un1vw)

LIS
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UTem 318u& 31ia (W) EMo)
164/10/57 | 27/12/56 28/12/55 30/12/54 30/12/53

MUnveuaity(um) 0.55 16 1.8 2.24

Srruuaniny 1173101298 | 586538199 | 586538043 586319361

IIUUYTUENS 0 0 0 0

ﬁwmuﬁu%vaﬁu 0 0 0 0

ilsnn 12 wiaudgn -1,348,560,000 | 33930000 20140000 -71358026

P/E -1.0000 04784 | 276587 52.4215 -18.4052

E/P -1.0000 -2.0901 0.0362 00191 -0.0543

E/P -0.8845

E/Pl (%) -88.45

SuiidrdeneTuusn 15 w.A. 2539

A5 3.2 Uanen s EIP] vasusvn Bi6ud $10m (umv)
Uiem dndsulne Anfauviuud 310 @WIYY) (D)
14/10/57 27/12/56 28/12/55 30/12/54 30/12/53

seUavasiuanin(um) 3.88 4.2 3.62 4.64

Inuiuandny 4,860,473,011 | 4,193,678,18 | 4,193,678,18 | 4,193,678,18
0 0 0

INNURUYTLENS 0 0 0 0

Suruliofy 0 0 0 0

ilsnn 12 Weuagn 907370000 | 126160000 | -1698460000 | 297920000

P/E 38.8600 20.7838 139.6120 -8.9382 65.3151

E/P 0.0257 0.0481 0.0072 -0.1119 0.0153

E/P| 0.0089

EPleo o

Suidrdeveiuusn 9 a.a. 2537

#5991 3.3 Uanen13AIainA) E/P vesuswy dnndeulne Giadaviuud 9190 (unvy)

nanewg 1. Y 2557 Anansiananan fudl 14/10/57

2. A Unveul 2553-2556 Ananiuvinsiuaavngluluuvenain

HANNSNEWNIUSENALNEYIINTS

Forbidden to modify the con
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o = b4

3.2 dnssAfayarmsUydaevu (P/BV)

v L

v a

AU snssiAmeyar Uty TR evuIINgns

$IAIMAINVDINY

P/BV= (3.4)

vaA MUy Tnevu
Y 1

Tuuusassn sedasrunna P/BV luusasd mndeuadounds 5 U Jearlsidu P/BV, ,
5 U 1

P/BV,, ..., P/BV, Buwunaainiingalddign lunmddeiiismfunues PBY, ,

v i 4 8w v a =i =
P/BV,, ..., P/BV; sheAadtaiminanglfaudigiud 3.1 Taasidauunume

dryanwal P/BV

g >k
Uufie P/BVI=> —(P/BV,) (3.5)
i 15
eNasNSAINa1VRIUNUTEN famnsnaseludl
UTEN 2.015%149 300 (NR1TU)
27/12/56 28/12/55 30/12/56 30/12/53
155 13.4 755 9.5

51 UAvauaTy(um)

uuuaniganzidou

1,652,585,336

1,652,585,336

1,652,585,336

1,652,585,336

Fruiuyiuansaanzitou 0 0 0 0
Aunsnesiy 72,034,226,062 51,186,836,049 | 36,639,520,980 | 30,469,989,695
VAT 55,193,632,977 42,320,463,176 | 30,044,514,925 | 24,258,249,267
g‘ammnﬁm%aﬁu 10.19045293 5.361522144 3.990720425 3.758801614
P/BV 1521031509 2.499290247 1.891888981 2.527401277
P/BV ¥ s57(lasunaii 2) 26

P/BVI 2.192878401

Juin@evieiunsn 3 @.a. 2538

‘J o U s o/ 1 o L
715199 3.4 Uanin1sAIuIavIa) PIBVI vasuivn ¥.n1599 9108 (UH17U)

Forbidden to modify the con
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a o = - = & § o0 o
UIgn dadeulne Andaviuud 310a @rIBU)

27/12/56 28/12/55 30/12/54 30/12/53
s1Unvesiualty(um) 3.88 4.2 3.62 4.64
Frunuuandiaavzilou 4,860,473,011 4,193,678,180 4,193,678,180 4,193,678,180
Frunuvuyiuansaaneideu 0 0 0 0
Funsnesiy 65,150,761,000 58,982,728,000 53,039,974,000 50,825,850,000
VAU 52,767,334,000 49,562,400,000 44,139,910,000 39,174,432,000
HELRER Teydsioviu 2547782278 2.206316383 2.122257269 2.778329071
P/BV 1.52289308 1.869727716 1.705730994 1.670068549
P/BV 3 57(lnsunadi 2) 2.2
P/BV] 18521524

JuiTeu1eIuwsn 9 a.a. 2537

#1599 3.5 UaAInIsAIamAl PIBVI vasusemdnnaeulvemiiaetiaue 9100 (univ)

3.3 aAS18IUSIANABS1ANUSELIY

AMSALILIYN SRI1EUsIAReTIANUSEEIU Awadleann

s1AUsudin(Py)

P/Pn= i P) (3.6)
o p,=v," (po —(Dy, + Dy, +..+ Dnvn”)) ed v, = (1+4,)" uaz i, Judan
HamaLLTILAN AT ua v FUMLR wieusasd Fansasielud
2553 2554 2555 2556 2557
SUIANINTIATDYSEN 6.5 7.625 7.375 6.875 7.125
SUIRTTNTANN 6.125 7.25 7 7 6.75
suIngelng 6.125 7.25 7 6.8575 6.75
sUNAINANSINg 6.12 7.25 7 6.75 6.75
suA1sTladud ne 6.75 7.75 7.625 7.625 7375
sUNAISYIISng : 6.5 75 7.375 7.25 7.25
SUNANTEUTIR 6.5 7.625 7.375 7.25 7.125
sUNANS Ineale 6.12 7.25 7 6.75 6.75
suAshaln 6.5 7.625 7.375 7.125 7.125
suasglad 6.85 7.875 7.625 7.25 7.25
\ay 6.409 75 7.275 7.0733 7025

7151971 3.6 uanensInenidy MLR douvas 5 U

Forbiddel
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ndnsmonidy MLR daunds 5 U agldl sinuseduresiuannnseualuaniufuanle

[

&
PNU

ps =1.07025°( p,~1.06409™ D, +1.07572 D, +1.072757 D, +1.070733™ D, +1.070257 D)

(3.7)
UIEN 94.0115919 9100 (Wr1vu)
14/10/57 27/12/56 28/12/55 | 30/12/54 | 30/12/53
sqﬂﬂmmaqﬁuaqﬁm(um) 26.5 155 13.4 7.55 9.5
n91d@URUTURANDULNU(%) 1.48 2.26 261 1.32 092
Fuudutiunaluv) 0.3922 0.3503 0.3497 0.0997 0.0874
PUseidu o 97 2557 11.94203
nsrduTIAUanesiauseidu(inn) 2.219053
Sufidhdenetuusn 3 a.n. 2538
M15797 3.7 uan9m? P/Pn Ye9U3e ¥, ms¥ 9990 (W)
viem asafeduaziadu (Ine) S1in (uvvw)
16/10/57 | 27/12/56 | 28/12/55 | 30/12/54 | 30/12/53
TnUavesiuanidy(um) 5.55 5.25 10 3.78 4.98
dnsrauRuluNanauLn(%) 3.6 4.95 3 127 4.02
SuruRutunauin) 0.1998 0.2599 03 0.4801 0.2002
sz o 97 2557 5327935
snsrduTIAUanasimusziiuivii) 1.041679
Suiddoveiuusn 1 fa 2534
M157977 3.8 uanee P/IPn veeusym asaieduasdadu (Ine) 990m (umvy)
Uiem dmdsulve AndeUwud 310 @uvw)
16/10/57 | 27/12/56 | 28/12/55 30/12/56 | 30/12/53
Unveuasinyuv) 554 3.88 4.2 3.62 464
dnsrduRulunanauunu(%) 0 0 0 1.38 0
IunuRuluna(uim) 0 0 0 0.05 0
sraUsudiu o 7 2557 6.456199
931d@UI1AUARDIIAIUTZLIUYIN) 0.85809

1 o
AUNLUFDUEIULTN 9 d.A. 2537

§7579% 3.9 UanA1 P/Pn

Forbidden to lﬂOdiTy L

Yo9USY B nduulnedaaviuug 9990 (Uny)
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UG
1. U 2557 Ainansiananan ui 14/10/57
2. s Unveanudl 2553-2556 Ananiuimsiugavngluluuvewmainnannindu

Uszwalnevinnis

omdunaN1sRu E/Pl(%) ,P/BVIuaz P/Pn wpsiuusiaeiuuanssimseioluil

Fou E/Pl(%) | P/BV] | P/Pn

ITD 0.89 | 1.852152 0.85809
SYNTEC 3.26 | 0.957009 | 1.733448
TTCL 4.2 4.07835 | 2.674101
STEC 5.59 | 4.046196 1.52355
NWR 6.14 | 1.191299 | 2.152716
SEAPCO 6.38 | 1.811768 | 0.894637
UINQ 7.66 | 2.089393 | 2.244324
CNT 7.89 | 2.293285 | 1.041679
TRC 7.98 | 2.264809 | 0.762257
PREB 10.5 | 2.061845 | 2.678704
CK 10.86 | 2.192878 | 2.219053
STPI 13.86 | 4.350964 | 0.695438
Min 0.89 | 0.957009 | 0.695438
Max 13.86 | 4.350964 | 2.678704
X 7.100833 | 2.432496 | 1.623166
SD 3.39788 | 1.072114 0.72561
X -SD 3.702953 | 1.360382 | 0.897556
X +SD 10.49871 | 3.504609 | 2.348777

715797 3.10 uanenanse A E/P1(%)  P/BV]uay P/Pn

ForbiOU\_.




undl 4
= = o o/ a ¢
N150RNUWUUANYFLazN) HETH19TUNITIATIZY
Tuuniinanfimsesnuuumaileduasngfledifieldmslinsesivungy

gnavnIsuadmsuninduaznoaitlagldansidiuniinsiudlaun  EPl (%),

P/BV]uaz P/Pn 91nM153tAS1M0US N i lanan i luund 3 mumiwﬁ’ai

Toiu E/Pl(%) | P/BV] | P/Pn

ITD 0.89 | 1.852152 0.85809
SYNTEC 3.26 | 0.957009 | 1.733448
TTCL 4.2 4.07835 | 2.674101
STEC 5.59 | 4.046196 1.52355
NWR 6.14 | 1.191299 | 2.152716
SEAPCO 6.38 | 1.811768 | 0.894637
UINQ 7.66 | 2.089393 | 2.244324
CNT 7.89 | 2.293285 | 1.041679
TRC 7.98 | 2.264809 | 0.762257
PREB 10.5 | 2.061845 | 2.678704
CK 10.86 | 2.192878 | 2.219053
STPI 13.86 | 4.350964 | 0.695438
Min 0.89 | 0.957009 | 0.695438
Max 13.86 | 4.350964 | 2.678704
X 7.100833 | 2.432496 | 1.623166
SD 3.39788 | 1.072114 0.72561
X -SD 3.702953 | 1.360382 | 0.897556
X +SD 10.49871 | 3.504609 | 2.348777

#1599 4.1 Uanin? W(%) ,P/BVliiaz P/Pn waw{i”u.

4.1 2BNLUULAZNINUANIUNTIEN

auuAlv ¥ unuAadeves E/Pl(%) ,P/BVI uaz P/Pn vawuvisvun

[

AMUUARILUTATWIUNT(input) el
E/P unuszavvesrn E/P

P/BV unuszavassan P/BV
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P/Pn uwnuszeuvvessr P/Pn
Lay W unuszaurasrniminnsamu

TPefsazmuLUsNIwEUsENoUMmENIUN W AT N uafera LUl

L=<0,0,min,x —SD > WU SEAUR

RL =< min,x —SD,X > i sERuUABuTesh
M =<x-SD,x,x +SD > WU sEeuUIuNad

LH =<X,% +SD, max > WY SEAUABUUINEY
H =<X +SD,max,b,b > dw5uu9 b>max WV SEAUES

Fananslamaukunnsalud

T

T T T ¥ T
min x- SD

x+ SD max

=1

FUT 4.1 uanenseenuuunaunIwIvesiausny E/P,P/BV uay P/Pn

FaU INAITNATNT 4.1 LANWNTAAINUALLARLTIANULABLNIUN T VDIUARLFILUS

.
NTYT AU
. ; ' ol
E/P Uszneusemainw L,RL,M,RH, H lagh

L=<0,0,0.89,3.70> , RL=<0.89,3.70,7.10>, M =<3.70,7.10,10.50 >,
RH =<7.10,10.50,13.86> way H =<10.50,13.86,20,20 >
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Membership function plots

L RL M RH H

i SR

inpul vanable *x*

JUTT 4.2 uanaemityduoasiauysniv) E/P
P/BV Uszneudrewstinwn L, RL, M, RH,H \afl
L=<0,0,0.96,1.36> , RL=<0.96,1.36,2.43>, M =<1.36,2.43,3.50 >,
RH =<2.43,3.50,4.35> way H =<3.50,4.35,10,10>

Pt poieie 181
Memborship function plots

input vanable *y*

U7 4.3 uanuamiloyessiusn1y) P/BYV
P/Pn Useneumeswaunwn L,RL M, RH, H Tned

L =<0,0,0.70,0.90 > , RL=<0.70,0.90,1.62>, M =<0.90,1.62,2.35>,
RH =<1.62,2.35,2.68> way H =<2.35,2.68,10,10 >

. Membership lurg;riog_plots

input vanable “2*

FUT 4.4 uanawnivdvesdudsniy) P/Pn

Forbidden t«
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W Uszneudaewatnnw L,RL, M, RH,H Tnef

L=<0,0,0.2,04>, RL=<0.2,04,0.5>, M =<0.4,0.5,0.6 >, RH =<0.5,0.6,0.8 >
way H =<0.6,0.8,1,1>

piat points: 181
Membership function plots

L RL M RH H

output vanable “w"

FUM 4.5 uanaioniledvoeusnigg W

4.2 ng e

[

lurhdeiaradrangfedifellunisoysu Tnell Auashuusiledsd
1 x - Juiuusitedvesiulsaten EP

y Duwiulsiedvessiulsatw P/BV

z Jusuusiedvesiuusaiwn P/Pn
usr  w WwiuUsiiedvesnudsatw W

[

dwiungite@neenuuulunwide Wussd
Rule-1 ifxis L A yis LA zis L then wis RH
s RL then wis M

Rule-2 ifxis L A yis LA z

Rule-3  if x is A M then wis M

s

L yis LA z
Rule-4 ifxis L A yis LA zis RH then wis M
Lny

Rule-5 if x is s H then wis RL

A s LA z

Rule-121 if xis H A yis HA zis L then wis RH
Rule-122 if x is H A yis HA zis RLthen wis M

Forbidden t




Rule-123 if xis H A yis HA zis M then wis M

Rule-124 if x is H A yis HA zis RH then wis M

Rule-125 if x is H A yis HA zis H then wis RL

37

Rule E/P P/BV P/Pn
1 L(0) L(a) L(@) RH
2 L(0) L(4) RL(3) M
3 L(0) L(a) M2) M
4 L(0) L(4) RH(1) M
5 L(0) L(4) H(0) RL
6 L) RL(3) L(4) M
; L(0) RL(3) RL(3) M
8 L(0) RL(3) M(2) M
9 L(0) RL(3) RH(1) RL
10 L) RL(3) H(O) RL
11 L(0) M(2) L(4) M
12 L(0) M(2) RL(3) M
13 L(0) M(2) M(2) RL
14 L(0) M(2) RH(1) RL
15 L) M(2) H(0) L
16 L(0) RH(1) L(4) M
17 L(0) RH(1) RL(3) RL
18 L(0) RH(1) M(2) RL
19 L(0) RH(1) RH(1) L
20 L(0) RH(1) H(0) L
21 L(0) H(0) L(4) RL
22 L(0) H(0) RL(3) RL
93 L(0) H(0) M(2) L
24 L(0) H(0) RH(1) L
55 L(0) H(O) H(O) L
26 RL(1) L(@) L(@) RH
27 RL(1) L(4) RL(3) RH
28 RL(1) L(4) M(2) M
29 RL(1) L(4) RH(1) M
30 RL(1) L(4) H(0) M
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31 RH
32 RL(1) RL(3) RL(3) M
33 RL(1) RL(3) M(2) M
34 RL(1) RL(3) _RH(1) M
35 RL(1) RL(3) H(0) RL
36 RL(1) M(2) L(4) M
37 RL(1) M(2) RL(3) M
38 RL(1) M(2) M(2) M
39 RL(1) M(2) RH(1) RL
40 RL(1) M(2) H(0) RL
a1 RL(1) RH(1) L(@) M
42 RL(1) RH(1) RL(3) M
43 RL(1) RH(1) M(2) RL
a4 RL(1) RH(1) RH(1) RL
45 RL(1) RH(1) H(O) L
46 RL(1) H(0) L(4) M
47 RL(1) H(0) RL(3) RL
48 RL(1) H(0) M(2) RL
49 RL(1) H(0) RH(1) L
50 RL(1) H(0) H(0) L
51 M(2) L(4) L(4) H
52 M(2) L(4) RL(3) RH
53 M(2) L(4) M(2) RH
54 M(2) L(4) RH(1) M
55 M(2) L(4) H(0) M
56 M(2) RL(3) L(4) RH
57 M(2) RL(3) RL(3) RH
58 M(2) RL(3) M(2) M
59 M(2) RL(3) RH(1) M
60 M(2) RL(3) H(O) M
61 M(2) M(2) L(4) RH
62 M(2) M(2) RL(3) M
63 M) M2) M) M
64 M(2) M(2) RH(1) M
65 M(2) M(2) H(0) RL
66 M(2) RH(1) L(4) M
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67 M
68 M(2) RH(1) M(2) M
69 M(2) RH(1) RH(1) RL
70 M(2) RH(1) H(0) RL
71 M(2) H(0) L(4) M
72 M(2) H(0) RL(3) M
73 M(2) H(0) M(2) RL
74 M(2) H(O) RH(1) RL
75 M(2) H(O) H(O) L
76 RH(3) L(4) L(4) H
77 RH(3) L(4) RL(3) H
78 RH(3) L(4) M(2) RH
79 RH(3) L(4) RH(1) RH
80 RH(3) L(4) H(0) M
81 RH(3) RL(3) L(4) H
82 RH(3) RL(3) RL(3) RH
83 RH(3) RL(3) M(2) RH
84 RH(3) RL(3) RH(1) M
85 RH(3) RL(3) H(0) M
86 RH(3) M(2) L(4) RH
87 RH(3) M(2) RL(3) RH
38 RH(3) M(2) M(2) M
89 RH(3) M(2) RH(1) M
90 RH(3) M(2) H(0) M
91 RH(3) RH(1) L(4) RH
92 RH(3) RH(1) RL(3) M
93 RH(3) RH(1) M(2) M
94 RH(3) RH(1) RH(1) M
95 RH(3) RH(1) H(0) RL
96 RH(3) H(0) L(4) M
97 RH(3) H(O) RL(3) M
98 RH(3) H(0) M(2) M
99 RH(3) H(O) RH(1) RL
100 RH(3) H(O) H(O) RL
101 H(4) L(4) L(4) H
102 H(4) L(4) RL(3) H
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103 H(4) L(4) M(2) H
104 H(4) L(4) RH(1) RH
105 H(4) L(4) H(0) RH
106 H(a) RL(3) L(4) .
107 H(4) RL(3) RL(3) H
108 H(4) RL(3) M(2) RH
109 H(4) RL(3) RH(1) RH
110 H4) RL(3) H(O) M
111 H(4) M(2) L(4) H
112 H(4) M(2) RL(3) RH
113 H(@) M2) M) RH
114 H(4) M(2) RH(1) M
115 H(4) M(2) H(0) M
116 H(4) RH(1) L(4) RH
117 H(4) RH(1) RL(3) RH
118 H(4) RH(1) M(2) M
119 H(4) RH(1) RH(1) M
120 H(4) RH(1) H(0) M
121 H(@) H(O) L(@) RH
122 H(4) H(0) RL(3) M
123 H(4) H(0) M(2) M
124 H(4) H(0) RH(1) M
175 H(a) H(0) H(0) RL

715799 4.2 Uansngiedilavinnseenuuy
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N133tAs1EATsUSuadlae ldnssnAans W

Tuuniazmsrswirulunguasamnssuedmniuninduasnoainmenisiias ey
Balunalaeussgnaldngiednosnuuuliluunneumhilivesyunardmdnvesmsawu W
dmiulunuidederldiusunsy MATLAB faglunisiunadaisldlusunsudmnalananliui

Tuund 2

5.1 s aesieildsvsunalagldassnaans W

nMsAATIERBlsulasldnssnaansiadmeluswnsy MATLAB fldunausssalil

5.1.1 dndrdayadmiunisitnuangiled

TR Fuzzy Logic Designer dayaundnazusznaudie 3 du Ao
1) dhuvasiulsnunduns luiidde E/P,P/BV uazP/Pn dslidudsiledidu x,y

LAY z MIUEIRU

2) dw vawnuUsnwduns uiidfe W Sdsuusie@idu w

& &

3) dhuvaengited Faludidundrngiianune 125 ng ulunmmsengilednlaeenuuy

Blusnsed 4.2 Tuund a
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# Fuzzy Logic Designer: projectifuzzy - (] X
File Edit View
: \
(2] .
(mamaani)
¥ >
-
-
e -
l FIS Name: project1fuzzy FIS Type: mamdani
And method o P Current Variable
Or method L o || Name y
Implication 5 - R e
|| Range 110
Aggregation T <o
Doz centroid v I Help { Close | l
Updating Membership Function Editor J

JUT 5.1 uansdnsdoyadmiunisomuang e d

4 Rule Editor: projectifuzzy - [} X

File Edit View Options

1.3 {x s 1) and fvis by and (2 S Ly then (W isRHY (19 0.
2. if(xisL)and (yis Ly and (zis RL} then (w is M} (1)
12.1fixis Ly and (yis L} and (z is M) then {w is M} (1}
4 If(xis Lyand {yis L} and (z is RH} then (w is M} (1}
}5, If(xis L) and (v is L} and (z is H} then (w is RL) (1}
|8, If(xis L} and (yis RL) and {z is L} then iw is 14} {1}
{7, If (x is Ly and (y is RL} and (z is RL) then (w is I} (1}
8. If (xis Lj and (y is RL} and (z is W) then {w is M} (1}
1S If (xis L} and (yis RL) and (z is RH} then {w is RL) (1)
10. If (x is L} and (y is RL} and {z is H} then (w is RL} {1}

v
it and and ; Then
Xis yis zis wis
NN Py L N
IRL RH {RL i RH
1 in | Eees
RH } 1 ? RH f [RL
H IH [ i I
none v incne ¥ | inone vi inone v
[ not [ not [ not [ not
Connection Weight:
Oor
© and 1 Deleterue |  Addrue | Changerule | | =]
|Renmedrsm-wq'ea1fuzzr : “ Hep | cose |

U 5.2 ugmansamuang el MATLAB

A o v oy a d o a % 1 v o w
LuEIU']L‘IH‘UEJI‘J’a‘N‘U*ULwaﬂW‘me;]LiEnJiiJEJLLB’JR)SUYIH{]MN’W\NMEU

- = ¥ o [ 14 = =2 & 1 ¥ o 1% (8% 1%
nanstiiluenarsianulidwsunmsidanuienisAnyivintu lieygelmiluldysglevinunise
Lidnsallagvisdu SnneinudlidauUanilon uazdesdnadadudvesenaisynasinistluly
This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.




f Rule Viewer: projectifuzzy - ] X
File Edit View Options
. ox=3.51 y=373 z=9 w=0.476

X .

é = o

L= s

g - =

: z = = —

IE = =

2 pe= — —

% E' —
2 E = =
2 = — —

° e " o
Lé — - =
Sl -
% = =
33 pEE= — S
%fsz == — —
= oy S o
2 = = =
§§ == = e
2 i D= — o
AZ 2= : e r—!
A Py —
a3 == o m——
an = =
Wt perazael ¢ |Petpaintst Tigr Tf|Meve: ieq | rignt | down| wp ]
© e m e e s = SO . I S———— - —

Ready Help Close ¥

B

5.1.2 ddrdayariu u Fufifiaean13as1zn

JUT 5.3 yanausunimngiedluniseyuiunaeisusunid
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Tuen3sed AVNFUATILA 0 Sufl 22 uns1An 2558 %aﬁﬁaga s9d] il
ﬁ:u E/P(x) P/BV (y) P/P(z) 3707Un
CK 4.76 2.54 2.55
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