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Research Title; EUZZY QUANTITATIVE ANALYSLS. QF. THE PROPERTY. AND. CONSTRUCTION
INDUSTRIAL GROUP. IN THE STQCK EXCHANGE.OF THAILAND,

ABSTRACT

In this research, we introduce the fuzzy guantitative 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 de 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 portfolic. 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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U lx —————'/l |
2 i; . E': é 1I0

Ax, +(1-D)x;
5U 2.4 uanaem iy

unilenw 2.6 W A Huaailedarslifaiduatiuiluanitn u wnseive (a -level or

a -cut) vaafied A dwiu a e[0,1] Wouinusedydnwal [, ] Avuelag

[uAT ={XEAIHA (x)?_a}ﬁ”l‘vﬁuae((),l]

uay [uA:r:{xe.AluA(x)>0}

@ as

Wo dyanwal-C uvulpadives C
222 Jaurunag

o ch‘ =l « W a =
e (Fuzzy Number) \Wuiganeddadifaitunnuduaindntdenuvuien

0 - Aﬂ ey - I L
Fuuesy R nsnfiauvfanizuUsenisasuniieuselul

unflenw 2.7 1% & WuweileBuesioanwlsfriduamuiduandn o, :R —[0,1]Fen
A 1 _ o - P ~ v [ | ¥
a 11 Suuied(Fuzzy number) o a aoarassnglaoulusslul

1) aJueniledyu uaz

2) dwiuwiar a e[0,1]wnseivuean[u,]” =[c(@), d(a)] dmFuuainta

[c(a),d(a)]lmuﬁ c(@)war d(a) Wulsiduvesiuls a

Mnuniienn 2.7 legauddde 1) weszduweaw[u,]” =[c(a),d(a)] S miuuntain

[c(@).d(@)] wilic(a)uway d(a) Juilsidusieiliomds c(a) Wuiaiduliiuuay
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d(e) Jufadduliian Fadudain@ouuwnusiuruded a dae [w,(e),u,(e)] 1o
u(a)=c(a) war u,(a)=d(a)

a o v o et A o o
unileny 2.8 fwvuelv a.b,b,,a, e RN¥ g <b <b,<a,uar Z Wuduaudedgad

fardupuduandn o, widon 2 ITwaudedFdivagunrany (Trapezoidal  fuzzy

z

a o ¢

numbenuasBsuunumednydnwal <a,,b,b,,a, > 0

£

[ x Lia, Sx<b
bl al
| b 2X5h;

0 ;Otherwise

g b b+
2

P o =
U 2.5 Uanaa UGS IALINAIY < ay, by by ay >

undienn 2.9 3enSuruisTAVANIA WY < @, a4y, 8y ay > NTIVTETFNEEL

(Triangular fuzzy number) WAsITEUMNUANY <@, ay,a5>

UM 2.6 uansdnnudedaruvaey <a,a,,,a, >
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2.2.3 aauwdsnen

wavn1w (Linguistic term) ussduseneufidhenenauidniinda uuifinuazesd
ALFUDINYWE

fuwUsn1w (Linguistic  variable) Ao e dAsmuaAluntwsssuyIATide
muvnevaseanufiuywdidila Selimumnsludnuazdassuaueausingnisal
freginUsniwiazifusiuysiieglusudusuiiganindiuysiledAeeglusy
(x,T(x),U,G,M)
W x W Fasfuusaawn

T(x) wiu _iganatin wuosduysniw

U WU enandiwes

G wnmu —agnisaiisiaresmainied Gausasmatiniwgnimundde

FuUsHe RSy

M uvu agnstvusrvE s smnefidusfuiuusasnainnw

pnsapddidu nnsuansgunaiiludasinelvdiudsnivife “quuyill
(Temperature)” audiAndy mum, v Sou feuinn e “gruvgil” Humilduana
AN MDA L3EnT ST Lagdrfuansanineane Tiun wua b fou Sounn
3ond1 warlnw Fawsagnatatuisasmuslamoisituaindnveudail sduuienan

o W §

+ ot i ' o ” . ° v
wns U c R a5t Tawuvasn saudunis(Operating - domain) uagfinrivunaly

x=“guny i ,T(x):{'vmﬂ, (U, So, %’aumn},u=[0,100],G={G],GZ,G3,G‘,}
anunsoasadunglénai
G, :wainw “vun?. fAogamgdiliiu 15 ssm

[ -

'3 “ ” th U I =
IWAUNIW TLEUT ABRAINHUNUINATN 15 9am1 WAl 25 991

: | v

Gl

= ¢ P g o aa ' | a
63 TWIUNTYY “SAUT ADDEUMAUYININAIN-25 D977 LLGﬂ:JLﬂU 35 29An
G4

¢ v - ad |
INAUNTYY “TBUNINT ABRUUNYIUNINNTT 35 BIFN

2.2.4 159y

nseyuuassnaaniiedfenisuiteasuanndeniongaireqlugungiled iy
Fauiande dmiulunuideildniseunuinendt FFvesuunnl Fainseurunislunis

ayuRIRD U

a < - o« 1 av 4 1
Rursanassnmanifed n Revlvgos Tugungieddenl,2,....m aed
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Rule-1 1 x, Wu A, uar x, Ju A, .uez x, 1Wu A, wir y JuB
Rule-2 &1 x, Wu A, uaz x, Wu A, ..uaz x, Ju A4, ui y JuB,

Rule-m x, Wu A uaz x, Wu A ,.uae x,0u A, uwdr y JuB

m

Towiande x 1Wu A ez x, 10y A, uay x, Ty A,

vaasy :

o4 v a v aa a o a
Tuiihiseanswiesileddoasy B laedfveswunnil Jefivunauds

y Ju B

v
s @

Zhe

@

1) ] ° B W P v a v o v A
unauinl) A minszwinedanieniy A dudeuly A weingled k=12,...,m

waz i=1,2,..,n&sazliluninnugsion

=

aavodenReddouludomaaieiviouluveny

Jufo dmsu k=12,...,m

n

W, :,/Z\I(YuAMm (x‘))zA(\’/(uA (x,)/\uv% (x,)))

=1

5 = ] g 2 ] o -4 at v
Yunau@ 2) vinsiegan B, Wilaawgaiafiu w, lesieied B, gnanuenasunuie

B, uarfandunnuduanitinivuelng

7 <
VUNDUN

Ug, (v)=w Aug ()

3) wawniled Barngilvuiledvesveilad B wunRoB :PﬁLLazﬁaﬁiUﬂaﬂu
(=1

[=1 - o
WuaundnAvualae

m

e (y)= v(wk Ay (y))

k=1

T<(E

us(y):

1

o 1 d o v
f08199 2.1 vunln A, =<0,0,10>, A, =<5,15,20>, A, =<0,10,20 >,

A, =<1520,30>, A =<0,10,30>, A, =<10,20,40>, B =<5,10,20> Was

B, =<10,20,30,30 > \Huiled i B Huweiledldanmsoyunuleei

Josa Rule-1 & x u A wee y Ju A udh 2 Ju B,
Rule-2 § x Wy A, wae y u Apudhz du B,
ORARER x Wy A uar y Ju A,

Joasy : z Ju B
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l‘; 4 o 1 '(; ol
YURDUN 1) ATUIUWIATUIRUN

N W, = A(Y(uA‘ (x)Auy, (x)),\){(u,q2 (¥)Auy,, (J’)))

Tnof915au1 9n5U7 2.7 a¢ld w =0.5A0.67=0.5

u L2
" 1
1 fAs & A
0.67 [/
0.5
X | .
0 10 20 30 0 5.10 15 20 40

FU 2.7 udgaymamaidmin w,

M W, = /\(v(uA1 (x)A 7Y (x)),\y/(uA1 () Uy, (J’)))

X
logersann 35U 2.8 azle wy =1al =1

U u

As

3 4.

10 15 20 30 40

|
\
|

10°, 20/ <30 0

FUTT 2.8 udmamsmiamdiamin w;

Tunaudl 2) fingan B, Wniaugaiinu w, aldieitunudvani@nues B, Wak =1,2

Tngfiansan 91ngud 2.9 wlsiaiduranidumininues uy, (2)Ae

R S <7
5
Uy (z):wl/\uﬂ (z)=0.5/\u5| (2)=41035 Tl Xz X158
(z-20)
= 552520
L 10
1 B,
0.5 -
B z
57510 15 20
0

U7 2.9 uamimsingen B #aew,
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= d v o =
TagRansan 203U 2.10 axlafleritumuduanidnues u, (z) Ao
z-10

ug (2)=wy Ay (2)=1Auy (2)=uy (2)=1 10
1 ;20<2<30

10<2z<20

10 20 30

35U 2,10 uamsnisangen B, arew,

v ' *4
Jupeuit 3) Anweiied B ain B=U#
=1

TngRasan 91n5u@l 2.11 srlieridunnuluandn

Z4639
( ) MEzSTD
5
0.5 IR S ]S
”5(2)11(2—10)
115220
10
1 120230
1
B-i3.
Q.5
g 57710 15 20 30
SUTT 2.11 Uerinmiansnism) B = OB,
i =1

2.2.5 nsanvRiatu

nsARedndurs antsuUasAeddunszurunisuauovinedsaglugUiweied
% | Y e o o a : P v o a ala
(Fuzzy value) Wifuasadudaduduiuaie(Crisp value) ialdlunisdndula n1sansdH

u 4‘! Ve = " aa 14 | as - . . . .
wiunfiesldiuiiogwaneds laun 35 nenuduaun@ingean (Maxima principle or Height

method) Y8wanauduani@nuinaadidesan (First-of-Maxima) 38udnanuduaundn
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WngnfMuINgs (Last-of-Maxima) 35e19afagas1qn-1agean (Middle of Max-min) 38

o

ANLRAYRIRNIgARAR-9REedn (Average of Middle of Max-min) F59aruding wie Ly

% 1 q Y
[

¢ A ¢ P . i
N30UR 130 AUINAINUT (Center of gravity or Center of area or Centroid

1 v

as | <

method) 33ANRAutUMInUeIgAAUdnIe (Weighted average of Center of gravity

LY

method) Wusu Ingeuddedviinishifiedfndumeitenmudaas Falisnnseed

L)

QRPN LR e FRE T TR R RN

9

al = ey LI s € 1 o L3 1 u‘j a ] ¢:J 1 H at ]
Mm@ durieiBgeauddsazimunevinernads Wuaiadenianminug

axqn z vulauu B medadauamardusionuilans i uy(z) dusdumdn

u Z 1) :.‘l = =
W, _ a2 N9 2z e B wagloninpAinaiuienilag
Juﬁ(z)dz
B
IzuB (2)dz
z=Nzw dz = e
}[ Iun(z)dz

B

< s , & oa v oasy &
JUN 212 yanaenivemaadin z* g isyaguda

(LY’

ar (] :1 o v = v & as = -
fr08199 2.2 mvusly B 1 Juasfedaielafad tusnuluandn denuleay

2=20 onewung
uz () =41 :30=x<50
_F0 e = 0

e vineAnLiulnen siRed e duneisyaauddis

[

351 nland ausoauwansuIuNedle eail
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IzuB(z)dz

i 2% = [ swiaydz = 25—
}[ j”s (z)dz
B

z—60
10

z—20
10

)z =1199.9967

arle Izuﬁ (2)dz £ J-;; z( Yz + _[:z(l)dz + J.::z(—

B
z—60
10

z—20
10

)z =30

way J-us (2)dz = E;( )iz + j‘:f (1dz + J:OG(_

=39.9999 { t

sy || 1999967
0

2.2.6.n"dauniulasnas e Iiliatulayly MATLAB
a v owu ] a el = & o = Tl o & 4 v
lnsunfiuditevinvsuinagidudntudiuausis (Aeuii) dsdudioayuiueang iy
Juaziredpduign fediensnnannisoyuuadladusnnunia Fannsaldieundindu

Tu MATLAB trelunsaunedld sl

7 1) Welusunsd MATLAB Tusuidailld MATLAB {u R2015a azUsing

wihaendeuldann néantu naidenldueUnalrdunuauiay APPS musy

MATLAB » MATLAS Production Server » R2015a-new » bin

U 2.13 uansminging MATLAB tilai3uldaru APPS



]
=

YU

L
2%

siMore  nstad FAVORITES
i 4@@ i 4 - oy .
B & P 8 @
Curve fiiing  Dptimization MuPAD PO Tuner System  Sgrel Ansyss
lotepeck Gentficaton

MATH_ STANISTICS AHD OFTIMIZATION

e, . W ~ *
g w e 0 0
Clssificaton  CuveFfing  Dstributon NBC Mode! [T UGPAD
Learner Fing Fang Optmization Notebaok
CONTRO! SYSTEM DESIGH AND AMALY

Control System Control System | Fuzzy Logc

1P Desgrer  Meuro-Fuzzy
Cesgner Tuner

Anatyzer

SIGNAL PROCESSING AND COMMUNICATIONS

Heursl et
Clusterng

ai’

PO Tuner

20

2) Tuwy APPS nauden lamau Fuzzy Logic Designer augy

E @
nsirument SmBongy MATLAB Cocer  Agpication
Control Compier

& r & W

Heural et

Heurs! et MNeursi Het Optwizaton POE
Feung Padern Reco. . Time Seres
-
Sysiem
igentification
a

U 2.14 uanalonousauisauiay APPS

UTINUUPNNVBY Fuzzy Logic Designer magy

4. Fuzzy Logic Designer: Untitled

File

Edit  View

Untitled

{mamdani)

‘System “Untitled™. 1 input, 1 output, and 0 rules

3'111’7' 2.15 uanus9ve9 Fuzzy Logic Designer
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& oo T ; ; 3 ° v .
Uil 3) YUMENG ¥Be Fuzzy Logic Designer @nunsafwuadiuiudiuys input
way output Wimumusiaamsiasidiuauilysinuuy nadien Edit axdsingsientsiiu-an
Fudsmugy

4 Fuzzy Logic Designer: Untitled — O X

File Edit View

Remove

o TR L
Membership Functions... Ctrl+2 = - - -
Ctrl+3 _jamdani
— !

57 216 usnauouiy Edit tiaLiu-ansuUs

¢ o o as v o ad aaa a W
il 4) 15rannenimunisannglunasadreng Hed 35nsenunu Al Tndu Tu
druava AR MY

& Fuzzy Logic Designen Untitled = 8] x

File Edit View

U 2.17 uamavSamsn o muaausisegluniseenuuvienited
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O o P v v A o i F o
Pui 5) NANFUNNAUUUTDMUIA LiNBAMUA membership function wBsRIKYS

input waz output NAWIlULEIREUTINGWIAN Fegu

4 Membership Function Editor: Untitled o= O X

File Edit View

FIS Variables —  Sehdeipeecionpils

i ==
A |

{ outputl
Eﬂzi 0.5 F
input2

T R W B e SR

= =) o s . Y =
U 2,18 UanduSiaaiimua membership function Yauemiied

s n‘j o - . at . A
VA9 INWUNMAUA membership function ¥aanalys input Wae output FuNfeInT Loy
aunsouiLlazans LY membership function %8s input waz output 1
foan1s lngideniautuy Edit

iy 1 [ &, a o . i I a
suaswestha e L s luuinauimin membership function 2eunasAILy

Uil 6) darmua membership function agdusiasfmls MeHuds input uaz
v | - - < v .
output U&7 Tunausialufieoanuuungied langnangUnIwnugUuuuming1g Fuzzy Logic

Designer a133y
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# Fuzzy Logic Designer: Untitled = a X

File Edit View

XX

inputi

SUTT 2.19 uanaiauideniiieasiang ed

v . = “ ) _ )
QzUsIngmisne Rule Editor Faamnsa naldansauys input Uag fILUS output

anunsaidensadeulsenadldmnudanis  an add rule wisaanliy azusng ngflednnud

fivualinngy

4 Rule Editor: Untitled — 0 X

U 2.20 uamansasngilefuumiies Rule Editor
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aad oy o o o w1 a . |
ansniFanggvasngfediasls lag nafl View 9antiudon Rule ddrAniiagds(input)

Aoen13oYIUlUYDIA LA FEUTINGIINNTOULNUNGANS AagU

4 Rule Viewer: Untitled - il X

File Edit View Options

inputi =0.5 inpu2 =0.5

] ] &
> o 2

A wwa LWQQE\‘J LY’I‘BVE"IH"\?’BHNWW

a@ﬂsmnme'aumu

SUTT 2.21 UamimsdunmAnn T easuanInan 7oy

819l 2.3 2ndhesnad 2.1 Aavueln A =<0,0,10>, A, =<5,15,20>,
A, =<0,10,20 >, A, =<15,20,30 >, A =<0,10,30>, A, =<10,20,40>, 5 =<5,10,20>

war B, =<10,20,30,30 > Wuilad &1 B \JuaeHe@fldannisoyuiuloed

dose Rule-1 §1x Wu A quaz y W A udh 2 Ou B,
Rule-2 frx Wu A puee yp Ju Apudrz du B,
SRV ORER x=12 uar y=23

voagy z=2z, (Ailsvaanmsiiedtaduseisyaguddiud)

wmndeasy z =z, AldnmseyuusneiBuuumni
ad o & v Y v oa a
A8vh lufidasundeasy 2=z, Aldanmseyaumeisuauend Tneldlusunsuy MATLAB

rlowaans z=21.7 o x=12 ua¥ y=23



4 Rule Viewer: Untitled2 - a X
File Edit View Options :
............ - S S - e L - ST ..___..._.........._.._......__...._.._.._.._i
x=12 y=23

UM 2.22 Wanan 138 UnNaA I U ZUARIHAN 5L
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ANSAATIZVATIUIUI VDS
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Wungugnavnssuadmnsuninduasiaaing

TuuniariinssidsTnasungugeamnssuadmniuninduazioadns lasnns

v v 1 d

fnusasdummsiuandeyalusiin lassrusindeyavainstudaundsiaiiies 5 U

oo v v -

Tevudiayaseust® w.a. 2553 fe ¥ w.a 2557 ~uaziinmsdnnsovjuiiifeyansuduiioli

v

-

IFnaswsTiUsEAVE AW Teilsuau 12 uSEw 1o
USH 0adih waua to 91ne wwnivu) (STPI)
U3y 719138 AouansAtu S (1) (TRC)
VSN 9.n115979 9998 (Wue) (CK)
Vst Asadeduazdadu (ne) 997a (wwigu) (CNT)

Uawwr sendsulvg fladavwun 99

.

AR (Anavu) (ITD)

VSEV M Sadimuan s 0@ (Lvavu) (NWR)

UI™ w3lav 910e (uwwu) (PREB)

s AnlA S8 (L) (SEAFCO)

U3ty Flu-lne wuidiievdrouansaty inuwt) (STEC)
U3t Buifia mouansadu S1im (vnaw) (SYNTEQ)

U39 Tole-lny pasuaistu $9Am (uwnww) (TTCL)

UiEm gila Budiileds woust Aouaniadu 1 Gmww) (UNIQ)

Failenaniluund 2 FluamAdeiesiinseidasdummensiduey 3 snsdiu

@

Faloun Smsdusimserils (P/E) dmssinveyarmedyd(P/BV) wardnsiaiusian

ar

B
Aos1AUsEiiu (P/Pn) Tunuiddeii

JelsmvunAniminwioauddyuestoyauys

munalaglieniminuesdeyadgannirdeyefiinidnsuaunfgiuvesamideil
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a o v
GEGY W‘ﬁ'qu“ 3.1 ‘Um.lvﬂﬁ'lﬁﬂ YRUUNANIETNURA

A}

- v @

melaufgiui 3.1 daiud

A mindudeya x, wnfianseswnfie x,_,x, ,, ..

4

9

=]

1 a 1 bed AJ 1 1
E]‘U'EJ?JUa{jT\]ﬂ‘UUQJ’)ﬂﬂ’J']'U@Hﬂ‘V]Lﬂ'\ﬂ'J’]

]
-

WIVVBYA X, X5, X, BOWWNIAW 1,2,..,7

o a A -
S Xy, %, OuEwY aluansd

] 1 %’ o LY = v k A
fvusA mnuUsmuna ludnuasladunss lugu w, = JGHEN

S =1+2+..+n

3.1 9ns1dIusIAsanils (P/E)

n

=n(n+])

]

AR uTAdeils (P/E) vawwsasudwvluwnarl anans

v ar ° v o . pe oy e v & -
swmv_mi]mquux((mmwumum+mmmﬁuusu3wﬁ)-mmuv‘lu-naﬂu)

P/E=

waziemwarmnlunmsilldluitesold gidularuiu

Alsne 12 lhoud e

o

aMIE

27

159 lv

v

=l
gU

(3.2)

JUNAUTBY P/IE %9y

Hudnsadruiilsdenan B/, indoyadeunds 59 dwrlailu E/P EP,, .. ., E/P,
Fowntaanniianttdnas Tumuideiismdunuves B/, B/, .., BB e
i d H w w a - P = v o w ¢
Aneduginhvinaelaauudgiuns. 1 fendouinumedyanyal E/P
o oA S k
UuAe EPI=Y = (E/R) (3.3)
e

TANATNSAINATIVOIUUTEN PRSI BlYY
UTEW 1.1158713 319 (UKIYU) (€K

\0710/57\|. 2T/12/56. | 28/12/55 | '30/12/56 30/12/53
AUaveavuaninum) 155 13. 1.55 9.5
Saunufuandioy 1652585336 |- 1652585336 1652585336 | 1652585336
FuuuyEuang 0 0 0 0
Iwnuugedu 0 0 0 0
ilsnn 12 wauaian 7673850000 | 568400000 | 927400000 |  -335060000
P/E 22.0800 3.3380 38.9596 13.4538 -46.8560
E/P 0.0453 0.2996 0.0257 0.0743 -0.0213
E/P 0.1086
E/P (%) 1086
JuiiiirgovieTuusn 3 a.n. 2538

d o i o e/ 1 o ar
A5 3.1 UaRINITAIUINAT E/P| YDIUSEN ¥.NITYN 9708 (UWI17U)
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USuv 818u% s1ne (Un1au) Emo)

14/10/57 | 21/12/56 | 28/12/55 | 30/12/5 30/12/53

1 Unvasiuaniioy(uin) 0.55 L6 18 2.24
Sruusuaniiy 1173101298 | 586538199 | 586538043 | 586319361
TUUUYTUEYE 0 0 0 0
Fuukuiedu 0 0 0 0
lsnm 12 \euaign -1,348,500,000 | 33930000 | 20140000 |  -71358026
P/E -1.0000 04784 | 276587 524215 -18.4052
E/P -1,0000 -2,0901 0.0362 0.0191 -0.0543
E/Pl -0.8845

E/Pl (%) 8845

JuinTauneiuwsn 15 wW.A. 2539

o/ - = o W

d o U -
A5 3.2 UaninisntuIauin B/P| vaeusey s1oud 910m (univ)

UsEm dandsulve Aridauisud 310e @) (To)

16/10/57 21/12/56 28/12/55 30/12/54 30/12/53
saUarpmuatinyum) 3,88 &2 3.62 4.64
Sy 4860473011 | 8,193,678,18 | 419367818 | 4,193678,18
0 0 0
TNURUYEUANS 0 0 0 0
SnnuRuiofy 0 0 0 0
mlsnn 12 Heuadn 907370000 | ' 126160000 | -1698460000 | 297920000
PIE 38,8600 20,7838 139.6120 8.9382 65.3151
E/P 0.0257 0.0481 00072 -0.1119 0.0153
EP] 0.0089
E/P| (%) 0.89

YuildnGovieuusn 9 a.a. 2537

o o i a o = 123 € o as
A15NT 3.3 uaaemsAIaumm E/P| vasusen dnndgulne dadevns 910 ()
e 1. U 2557 Aansiaange Tui 14/10/57
2. s Unvesnudl 2553-2556 Ananiuvinnisiugavngluluuremain

paNMSNOLMIUsEIAlNeYinnIg




3.2 gnssAayaiydde

ANIUNT §RI15IAADLARINNS

v

wu (P/BV)
fyTHvUINGRS

§IATMAIAVBIVY

PIBV=———"+

yarmaly@reu

29

(3.4)

Turunrasd vsdosruinat P/BV luusazd anteuadounds 5 U fserlalu P/BV. |
] U |

P/BV,, ..., P/BV, Buwunarviniigalvadgn lumadetismdunuees P/BV, ,

v i d 5 W v a < = v
P/BY,, ..., P/BV, suAnadudinimilnangliauaigii 3.1 Gaazilouinueie

dnyanwal P/BV

LS
wufio P/BV|= ZE(P/ka) (3.5)
k=1
PnadnSAIna1IveIU1sUS T Panns1erelull
USEN 1.0157979 1R (NUITL)
27/12/56 28/12/55 30/12/56 30/12/53
1556 13.0 7.55 9.5

saUaypaiuantin(um)

druuuaniiyaavedeu

1,652,585,336

1,652,585,336

1,652,585,336

1,652,585,336

uuuyiLansanvzilon

0

0

0

0

Aunindsau 72,034,226,062 51,184,836,049 | 36,639,520,980 | 30,469,989,695
wiAuI 55,193,632,977 42,320,063,176 | 30,044,514,925 | 24,258,249,267
yarmalnnenu 1015045293 5361522144 3990720425 3.758801614
P/BV 1.521031509 2499290247 1.891888981 2.527401277
P/BV 1 57(lasunadi 2) 26
P/BVI 2.192878401

JuivindeuneTuwnsn 3 d.A. 2538

A o U s 1 o s
ATTNN 3.4 UaRNATITAIYINTIAT P/BVI wasusen w.01599 9290 (Wwu)
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o Al = =1 = f1d § o
uSem audeulne Andeuwud 3110 @wITY)

27/12/56 28/12/55 30/12/54 30/12/53

s Uaveauaniliny(um) 3.88 4.2 362 4.66
q"qmuﬁuaqﬁmﬁﬂwﬁw 4,860,473,011 4,193,678,180 4,193,678,180 4,193,678,180
Funujuyiuavaavzidon 0 0 0 0
Aunsnosy 65,150,761,000 58,982,728,000 53,039,974,000 50,825,850,000
WiiAUs I 52,767,336,000 49,562,400,000 44,139,910,000 39,174,832,000
:Hﬁfhﬁl‘m "gg%r;ig'ﬁ:u 2547782278 2206316383 2122257269 2778329071
P/BV 1.52289308 1.869727716 1.705730994 1.670068549
P/BV ¥ 57(lasunadt 2) 25

P/BV 1.8521524

Suvingaueiunsn 9 @.n. 2537

d o U _ - - = o « [ s
M99 3.5 Laadinrsaidaan P/IBV YoIUSEnBn AL uIveAIaaUINLe 7108 (VA1)

3.3 9NIIEIUTIANNDSIAIUSELIL
AU SRs1dusIATRas ATl Y AuIlaeIn

TAnlszdiu(Py)

P/Pn= e (3.6)
e p, = vn“"(po ~ (D, + Dy, +..+ D,,vn")) Tedt v, = (1+i,)" woz i, Wudam
LaneLLA A sz Y FUMLR WAsusAasT Sapnsesiolud
2553 2554 2555 2556 2557
SUNANSNTIATBYSEN 6.5 7.625 7.375 6.875 7.125
SUIATINTINW 6.125 7.25 7 T 6.75
suAsngilng 6.125 7.25 7 6.8575 6.75
SUNATTNANT LMY 6.12 725 7 6.75 6.75
suAsalavdudl Tne 6.75 775 7.625 7.625 7.375
SUIAITNWT el 6.5 75 7.375 7.25 7.25
FUIATTTULR 6.5 7.625 7.375 7.25 7.125
5UAS Inewnlae 6.12 7.25 7 6.75 6.75
sURITAAL 6.5 7.625 7.375 7.125 7.125
5mmsqiai’j 6.85 7.875 7.625 7.25 7.25
Y 6.409 7.5 7.275 7.0733 7.025

d s d.l 4 o =)
#1579 3.6 uamvensimanide MLR douas 5 U




5l

indnsmenide MLR dounds 5 T agld s1adsudiuvesiuninnssuaduansuuindls

[

fail

p. =1.07025°( p, —1.06409" D, +1.0752 D, +1.072757 D, +1.070733* D, +1.07025° D
5 0 i 2 3 4 s

(3.7)

UM 9.1137979 300 (M)
14/10/57 27/12/56 28/12/55 | 30/12/54 | 30712/53
seUauasiuantinguin) 265 15.5 13.4 7.55 9.5
gnTaEudulunanaulnu(%) 148 2.26 2.61 1.32 0.92
ﬁi'}uqufﬁuﬂuua(qu) 0.3922 0.3503 0.3497 0.0997 0.0874
s1P1Useidiu o Ut 2557 11.94203
ns1aus I Unfes AU EEYN) 2.219053
SuilindeneTuusn 3 a.p. 2538
@151 3.7 Uane) PIPn YaquSu ¥ 151 9900 ()
viem esaieduazdadu (ne) 37ia (uuwivw)
14/10/57 27/12/56 || 28/12/55 | 30712/56 | 30/12/53
sienUavasfuantinuim) 5.55 5.25 10 3.78 4.98
dngeEiulunanauwnge) 36 4.95 3 12.7 4.02
uuEutumatum) 0.1998 0.2599 03 0.4801 0.2002
1A sediu o U4 2557 5327935
gn51d@1usIAlarasinIUsEiuivn) 1081679
"J’uﬁuih%a“mﬁmrm 1 #.A. 2534
15997 3.8 uaneA1 PIPn 9evusu Asafeduasawd (Ing) 919 (unww)
Usem daudoulve Andauiuud 9ada @wiw)
14/10/57 | 27/12/56 | 28/12/55 30/12/54 30/12/53

siUaveauasioyum) 5.50 3.88 4.2 3.62 464
SasaURLlUNARDULNU(%) 0 0 0 1.38 0
Turuulunaium) 0 0 0 0.05 0
5Pz o Ut 2557 6.656199
gasaus P UasesiAUsELIuGvn) 0.85809

o o v o4 a
AUVLILDVIEIULSN 9 A.A. 2537

#7599 3.9 UaniAa7 P/Pn

YoIUSH B nEeulnedidoviuud 9908 (W)




NUBIAR

1.9 2557 Amansiaanan Jufl 14/10/57

2. M Unvaeiul 2553-2556 Anvniuvimsiuganelutduvesnaavdannindua

Uszwalneyinnig
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ams1d@IunIN1s¥u E/Pl (%) , P/BVuay P/Pn vasunsaciulanssiinisiewalull

Fotiu 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
STP) 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
¥-SD 3.702953 | 1.360382 | 0.897556
X +SD 10.49871 | 3.504609 | 2.348777

A15799 3.10 uaneran1sATuaniA E/P1 (%)  P/BV]uay P/Pn



unil 4
= = o o = d
N159NUWUULANITLAZNWITFMTUNITIATILY
Tuuniindmisniseenuuuiesiieduazngiledifieldmsiinsgvivjungy

gnamnssuedmisuninduarnaainlasldgnsidiumeanisduaslaun EPl %) ,

P/BV]uay P/Pn 210015 AS1ei@auUsunaudalana1ibiluuni 3 mumnsienadl

Foif 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

0151971 4.1 UamsA1 E/P) (%), P/BV]uaz P/Pn Youyu

4.1 99NLUULAZATRUANIUNTY

auudlyh ¥ uvueadsves E/Pl(%),P/BV] waz P/Pn maqﬁuﬁwm

o

AwuamuUsn 1w i(input) fed

E/P unuszauvasrn E/P

P/BV uwvuszavveswrn P/BV
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P/Pn  uvuszduvessn P/Pn
uay W uwnuszauvesdniminnsamu

= ) v ¢ o o w1 &
I@ gmarmLUIn1wazy Tﬁﬂa‘UﬁnEJWQuﬂ']“U'W]ﬂ']WUﬂﬂQmEIUU

L =<0,0,min,x -SD > WY SEAUR

RL =<min,Xx —SD,X > WU seauAautas
M =<x-SD,x,x +SD > WY SEAUUIUNANY

LH =<¥,X +SD,max > WU TEOUABUTNG
H =<X +SD,max,b,b > d@5Uu4 b > max WU TERUES

Fauanalanawnun 1WA alyll

1 1 } .9 3 I
mun x—- SD X- x+ SD max

gﬂﬁ 4.1 UamNN1T0aNKUUNINAIYIENMYTNIwT E/P P/BV Uay P/Pn

Fatiu INAIFIANSNT 4.1 LA WITOAMUALLARYT AT ULAALWIUN 11 UDILAAE ATLUS

al qy
AW AU
E/P Usznausewatiniwn L, RL,M,RH, H lag#

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 >



Membership funclion plots
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181

L R M RH H

input vaiable "x"

FU7 4.2 uanamnitaFvesiuysniy E/P
P/BV uszneusmewadnw-L, RL,LM, RH, H Toafi
L=<0,0,0.96,1.36 > AML=<0.96,1.36,243>, M =<8 2¢3,3.50>,
RH =<2.43,3.50,4.35> uay H =<3.50,4.35,10,10>

piot paints:
Member ship function plots
T

input ua:aah ¥
guﬁ 4.3 uanusnileduesniulsniy) PIBV

P/Pn Yseneusewaunw L,RL,M,RH, H Tood

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 > Wax H =<2.35,2.68,10,10>

Membership functdon plots

181

input variable "z

31!171’ 4.4 uanusn i dyonuuUsn e P/Pn



36

W Usznousmewatnte L,RL, M, RH,H lagil

1=<0,0,0.2,04>, RL=<0.2,04,05>, M =<04,0.5,0.6>, RH =<0.5,0.6,0.8 >
waz H =<0.6,0.8,1,1>

18]
Mambership function plots

L RL M RH H

output vanable “w

d = e
FUI 4.5 uanaiamiledvaiutsnre) W

4.2 nWi=A

s

ludetazadrsngiledieldiluniseysn lnefl dmunsaudsited s
W x Juiulsie@uesiulsow EP

y Wusudsieduesnudsaiwn P/BV

z Buiulsaduesiudiniyn P/Pn
war  w Wwiudsiladvesinudsnin W

dmdungiledfeanuuulueidde Wudd

Rule-1 ifxis L A yis LA zis L then wis RH
Rule-2 ifxis L A yis LA zis RL then wis M
Rule-3 ifxis L A pyis LA zis M then wis M
Rule-4 ifxis L A yis LA zis RH then wis M
Rule-5 ifxis L A yis LA zis H then wis RL

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



Rule-123 if x is 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 LO) L(a) L(4) RH
? L(0) L(a) RL(3) M
3 L(0) L(a) M(2) M
4 L(0) L(4) RH(1) M
5 L(0) L(4) H(0) RL
6 L(0) RL(3) L(4) M
7 L(0) RL(3) RL(3) M
3 L) RL(3) M(2) M
9 L(0) RL(3) RH(1) RL
10 1(0) RL(3) H(0) RL
11 (0) M(2) L(a) 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(a) M
17 1(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
2 L(0) H(0) RL(3) RL
23 L(0) H(0) M(2) L
24 L(0) H(0) RH(1) L
75 L(0) H(0) H(0) L
26 RL(1) L(4) L(4) RH
27 RL(1) L(a) RL(3) RH
28 RL(1) L(4) M(2) M
29 RL(1) L(4) RH(1) M
30 RL(1) L(a) H(O) M
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31 RL(1) RL(3) L(4) 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(@) M
37 RL(1) M(2) RL(3) M
33 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(d) M
42 RL(1) RH(1) RL(3) M
43 RL(1) RH(1) M(2) RL
44 RL(1) RH(1) RH(1) RL
45 RL(1) RH(1) H(0) L
46 RL(1) H(O) (@) M
47 RI(1) H(O) 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(@) RL(3) RH
53 M(2) L(4) M(2) RH
54 M(2) L(a) RH(1) M
55 M(2) L(@) H(0) M
56 M(2) RL(3) L(a) 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(0) M
61 M(2) M(2) L(4) RH
62 M(2) M(2) RL(3) M
63 M(2) M(2) M(2) 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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RH(1)

67 M
68 M(2) RH(1) M(2) M
69 M(2) RH(1) RH(1) RL
70 M(2) RH(1) H(Q) 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) £(4) L4 H
77 RH(3) L(@) RL(3) H
78 RH(3) L(4) M(2) RH
79 RH(3) L(a) RH(T) RH
80 RH(3) L(a) H(0) M
81 RH(3) RL(3) L(a) 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
36 RH(3) M(2) L(4) RH
37 RH(3) M(2) RL(3) RH
38 RH(3) M(2) M(2) M
89 RH(3) M(2) RH(1) M
%0 RH(3) M(2) H(O0) M
91 RH(3) RH(1) L(4) RH
92 RH(3) RH(1) RL(3) M
93 RH(3) RH(D) M(2) M
94 RH(3) RH(1) RH(1) M
95 RH(3) RH(1) H(0) RL
9% RH(3) H(0) L(4) M
97 RH(3) H(0) RL(3) M
98 RH(3) H(0) M(2) M
99 RH(3) H(0) RH(1) RL
100 RH(3) H(0) H(0) RL
101 H(a) L(a) L(4)

H(4) L(4) RL(3)

102
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103 H(4) L(4) M(2) H
104 H(4) L(4) RH(1) RH
105 H(4) L(a) H(0) RH
106 H(4) RL(3) L(a) H
107 H() RL(3) RL(3) H
108 H() RL(3) M(2) RH
109 H(4) RL(3) RH(1) RH
110 H(4) RL(3) H(0) M
111 H(4) M(2) L(4) H
112 H(@) M(2) RL(3) RH
113 H(4) M(2) M(2) 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(©) M
121 H(&) H(0) L(4) RH
122 H(4) H(0) RL(3) M
123 H(4) H(0) M(2) M
124 H(a) H(0) RH(1) M
125 H(4) H(0) H(0) RL

= Saly v
»1779% 4.2 Llﬁ@@ﬂgﬁﬁﬂmﬂ970-’775391")“11’11
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n15tAs1zIRsUSuNlne ldnssnAtans W

Tuunilagvhnisiiaszvulunguaramnssuedmisuvinduasneaiamenisiingsv
BalTunalneuszyndldngdedinoenuuuliluunneumih dineeysnuaniminuasmsamu W

dvsulusddedasldlusinsy MATLAB elunisAundasiglusunsuawinlananliua

Tuund 2

5.1 nM1s3esedsusinalaalgnssnanansigd

ATIATEMSeUsuadetldnssnanansNadaeluswnsy MATLAB Sdunaunssalud

5.1.1 undndagadmiumsimuangied

INMNAN Fuzzy Logic Designer Yoyatnienvzyszneusy 3 du Ao

1) drurasiuusnyiduwe luiidde E/P, P/BY uay P/Pndsiiduusitedidu x,y
WAy z PN

2) dvu voguus v duwe luilddo W daiiuysitedidu w

3) dhuneengiiad sludtindangiuun 125 ng Wuldmumsiangiiedilsoonuuy

Wlusns1edt 4.2 Tuuni 4



& Fuzzy Logic Designer: projectfuzzy = a X

File Edit View

dlf < a v v ' - o o =
FU# 5.1 uanaiundegad msunisnvuang ey
4 Rule Editor: projectifuzzy Y O X
File Edit View Options

PR e Ep———

P1 ifix g sl yand (zsLithen (wis 1
2_If(xlsL)snd(ynL)m(thL)M(whH)(ﬂ
3. If (xis L)and (yis Ljand (z & M) then {w is N (1)
4 If (xis'L) and (y is L) and (z is RH) then (v is B (1)
S if (x is Lyand (y is L) and (z is H) then (w is RL) (1)
& If (xis Ljand (yis RL) and (zis L) then (w is M} (1)
17 if (x i9 L) and (y is RL) and (2 is RL) then (w is M} (1}
18 If (xis L) and {y is RL) and (z is W} then (w is M) {1}
{9 if{x is L) and (y is RL) and [z is RH)then (w is RL}(1)
10,1 (xis Ly and (yis RL} and {z is H) then (w s RL) (1)

U 5.2 usmenmisrimuang el MATLAB

A o v ow P - o v v w
Ll.lau']L'U']‘UaﬂJ“aW‘ﬁ‘HLW@ﬂ'\MUﬂﬂ{]Liﬂ'U'iﬂULLa@ﬂ#Uiqﬂﬁwuqﬂﬁﬁﬂﬂéﬂ



& Rule Viewer: projectifuzzy

x=3.51

File Edit View Options

y=373

z=0

HIHA

=

JU 5.3 uanaununIngiedlun sy e g isuuna 19

o w W v o oy a ¢
5.1.2 U'"ILQI'I‘!Jaﬁ‘.I,ﬁV!U U IUNADINTIIILAIEA

a3

TuenAded asinnsivns i s Yuil 22 ansau 2558 Fedideyaded] sl
Wu ELP(x) P/BV(y) PRz ) 57A7UA
CK 476 2.54 255
CNT N.A. 2.36 0.91
ITD 2.14 3.66 1.34
NWR N.A. 1.69 234
PREB 5.76 3.41 4.29
SEAFCO 5.92 3.88 1.79
STEC a.71 4.83 1.55
STPI 8.23 4.09 0.66




a4

SYNTEC 4.84 1.82 237
TRC 5.47 3.46 1.08
TTCL 3.58 3.04 2.83
UNIO 3.51 3.13 31z -

M157991 5.1 uanetioya sl Tuil 22 unsIAu 2558

AT 5.1 eiudn Fu CNT waz NWR Livsangleyaves £/ P daludsldannsovinis

Ans1zule

d o v ow F ™ I V) U = ‘v
devdhdoyavasfudelaudan EP,P/BV LarP/Pn o fuiiisiosnsiasiziviuly

v

o Jufl 22 sinsau 2558 vuntheag Rule Reviewer Tugias input dudns @<lanadng

=

3
9

vanuadudsiminansasundidlidlaaiaiminuandupisn 5.2 siaunsomianivinnis
= ’u’ o 1 ’n’ @ L ! 5 o = o €
amuiidasnimdnlslagnig wseniminmsamuinléthy Animiansamusas Jaadng

wandlurpduddl 3 vaew157199 5.2

WU Anthwiinnns | Al
AU W (w) dwiinuda
K 0:361 0.103795
ITD 0.341 0.098045
PREB 0.257 0.073893
SEARCO 0.339 0.09747
STEC 0.376 0.108108
STPI 0.569 0.1636
SYNTEC 0.418 0.120184
TRC 0.431 0.123922
TTEL 0.222 0.06383
UNIQ 0.164 0.047154
rasauAvMTn 3.478 1

AI5NA 5.2 uanendivinnsasuvesuiinTIzy o Juij 22 unsiAu 2558
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5.2 unasy

Mnuadwsilaanniseyuumenssnmansied Juduarumdnnmsamuuesiulsiay

#lunduapaivnssuedimiiuninduazneadne dnasmuamnsatanimidnnisamuily

W =

a o v el dll =5 v A ! i’ d.’ ﬁv
Fndrsuunarlduszneunisdnduladiadonduiraulalunduiatluwesanisasmu venani
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