@ m
o 4 / % a o a oo a d
O 'Jﬁi;ﬂ‘i‘]‘lﬂﬂ]“iiﬂ’ﬂ%ﬂﬂ]ﬁﬂiéiﬂi]‘ljmcﬂﬂﬂ

07 14 auui 42 UNSIAU-IWLIEU 9543 ISSN 0857-2670

nisUs:ygna Option Pricing Model
Tumisus:isuwalasvmsavnu

WOOEMANSIDISH OS.AO0A 1A

JamamenaureuARaazaiITaulugNIHIRTAIANTINNIMINAT HYIUANAATINTENH  Yilsedng
m 3oassnllInANgAIVATINM TR : wandesR  eaun)
RN A TR HITR EA D ThEpit fdATINGY ASIMO1 oy
AnimmAmNaRuNuU TN gy ey Yowsslddg
= nufoufigunsaeumyBangyuuy“Communicative” Autuy “Audio-lingual”  JEAERUEREUEARCHRCERTRME TR0
v L) <
w Anmuwamnimdsnunavintymluszmalng 9 wgefay
w w ‘e’ ) o ': o B J:
= milaszAvhimelsnamiiihulszndlng 1 Inwagn
a ‘ﬁ'l a W £
VI 6 T L T Tyl Ty fiinyna
v ' a & A
o Anlanszaneeniiszdnimm Ans LA

¢ wadsUnnInniinusszAutdiafnnmninndogsiatasiagAgdumgansa pigiAnd wanasmmA

“mannduly”



ﬂﬁ 14 Q‘I:ﬁjﬁ 42 HATIAN - LHWIEW 2543 ISSN 0857 - 2670 957A1 40 U

191720
umsnegiaggsnovnuiag
110/1-4 n. Uszn@u woorjodeorioo wanand
ns0Inw4 10210
Ins. 954-7300 (6mlulid 30 1aunule) Ao 323
Insans 591-3155

SanUszdoa

1. walumswenwsaousniomudtimslu
AANS A6 7

2. welhusmsniodsmsundoaulusluuuyeo
215815N10381N1S

3. 1lodVIdSUNISIAAVADIUAAIAU [@UDWAMS
Auadmazdve

a. iolrynsonmuae aruvse tasindgnisle
WeIWswavu

5. iolWsIWSIABSAAUNIMUSTINISTOD
- — ~ - ' =l
urmdnenaslugiuzaniuaaudnuinrionio

amuzAUSne
AAas101s8 as.yruiasy dana
as. laddanund da.ysywod
2101s8duUas ansiwad
1.5.0. SUAiBANs WNdASeN
ydosmansiose as. U0 WO0dnuYs
anuaANnNAan:

USSNSNIS  liuwnazTowmun
S00@Ndns1158 as. asdy dlidauns

NaoussuIsNIs
Jdowmdasiisdginu wuls:ans
01SENIFANS weEdasnmae
o1vsHInagan Sugiddvsna
2TIsSEUNUA NUaUWOWEA
o1w1sUSensnl 1Wendoo
2191580511 1doNgISSU
010158 N0INYsH voryana
a5. 9585 955NUISWANA
219188 wapdal
910158aUdAS Ss=nw
@s. oArury1 1deun3
as. ofaal woddnan
2I0S8YAST SzUaU

wgouanus
219158IWBBWIUDINU  ANS=NIryeU

aonuuuslidu-vanun
u192s1INsnd NSAUIY
uwanndnuinsod 1douio

Anuaaan
518 4 1Gau

9a91MUY

guegnuude undnenasssiouruning
Ins. 954-7300 do 125

—_ -4

wuvin
Isoluw undnenasgsnoUruning
Ins. 954-7300 o 540




€C O N T E N T S

. n15Uszgnsl Option Pricing Model Tun1suszifiunalasonisasmu
An Evaluation of Capital Investment Project Based on the Option Pricing Model.

HeI8ANEAS19798 AS.699A LHIMTAWT  Asst. Prof. Dr Sawong Swetwatna........ 8

. ymanuginauzasynAauasA3 ol ugHIULED ALIANJINHANIRAS
The Individual and Household’s Poverty Problems in Slum Areas of Bangkok Metropolis.

HAIWANARIITEHNN WUUTZANS  Asst. Prof. Suthep PUNPrasit ... 29

a a ' o
. 95es59NluIgIngnamnIsanIsviaafen

Morality in Profession of Tourism Industry.

wpanLiesi Weaun?  Chalermkiart Feongkaew 36

. H9RgNUUNUIMNITIANUAZ TMUETIN
The Elderly and Their Socio-Cultural Roles

AERT19138 AT.NNET d18¥ Prof.Dr.Pataya Saihoo . 42

. ATHAATIANIBITHNMAVITWUTZINTNNWE
EQ and PR
yweg 2awsUszia3y  Boonyou Khorporprasert i

. M3IEuEuNISEaRAIEIBINGWLUY “Communicative” AULUY “Audio-lingual”
Communicative Language Teaching vs Audio-lingual Language Teaching :

A Comparison of Two Popular Language Teaching Approaches.

HUI8FAHR9197138 A9.91 WHRAONWYS

Asst. Prof. Dr. Vinit Phinit-Akson 69




€C O N T E N T S

. Anaunan1sindsswndun g lnadluwlsanalne

The Potential Assessment of Renewable Energy Utilization in Thailand.
8113 upeAal  Aumnad Phdungsilp . 75

. mMsiRszaunAwradlsanawnawlwlssinalne

The Level Gauging Measurement of Oil Refineries in Thailand.

218 INNAGNE  Chalee KOMOISUtN.uwmn s 88

a o
5 ﬂﬂiUTﬂ'ﬁF!ﬂ‘!ﬂ’IW‘[ﬂEIT]NLLUUEU_"I!%

Total Quality Management in Japanese Style.

Unyeyn #¥in¥na  Panya Pitakgul .92

10. mstdnszanag1eluszansnw

1

The Efficient Utilization of “Windows” in Engineering Architecture

ANy YwwiAm  Tika Bunnag . 101

s

nadglaInIneiwus sz uiuiinAnwianiinendegsiatudindiisadungiinssy
“n15AnAwla”
Summary Thesis of Dhurakijpundit University MA. Programs Concerning

Decision- Making Behaviour

98N8 WAITA1TNAIA Nattasith PUtiviSartpark.......... —— 108



dis:dviodunads>i1uy
—

ﬂﬂ‘SUTSE!ﬂﬁ Option Pricing Model ‘lun'ls‘t]‘smﬁu'[n‘san'ﬁaav‘lu /

WA.AT.H9A LAIRIRIUT Wi 8

Lﬁatﬁauqmﬂu W.A. 2540 ANAAI19138 Fischer Black WAZATHASI9198 Myron Scholes
la¥unsiamalyiiusneda Nobel Prize Tudaursugrmanilugmefiviwioaassansafngnsdnse
WA niyarasdyn call option 18 \unadSaduadausniile we. 2516 gastiuenzmu
fiu31 Black-Scholes Option Pricing Model Zauslazfldnn1snanfifidnsazrautodudan usg1x1sn
ldszgnalalumafwimmsananisiiusneg wumlszms a1f maUszdiiv credit risk MaUszLiin
dtyny1 options SMINTUATITTRINUSEINA 9aY Uﬂﬁn"mﬁtlf'ﬁmmaﬁond'mﬂunaqﬂé [SIEETE
lasansasuaninlng ﬁaﬁé‘numnﬁumsﬁmﬁu‘lwuunaq*nﬁ' Insuamsliifiudn nsuszidnuuy
Options HUszinGamgendnmsusziiiuuuy NPV twsznagns options 1Walanalwil “1iansanse”
'ﬁﬂzaoﬁaqmﬁnfﬂianﬁﬁﬂmm:ﬁ’l new product lag3Busiiinlnaiil ﬁu'aagiuuﬁugmﬂm risk~free
arbitrage HUWIAATIVBAABYT Partial Differential Equation LtaznawaLﬂuaunwﬁﬁuﬁnuﬂaa Black-
Scholes Model unawitldlamasina/Ssuisumananisusaiulasenisuuy NPY fu Options
Approach  BMWiAiwitmaiansUszifivuuulnailiuanisiirseiuasnsssfingaentsenauled
wilani38audn (NPV) Tudnumzls

*Ucu_;mm’mrnnauﬂaaqnﬂau.aSﬂ%‘u%au‘luquﬂuuaé'mwmn‘-gamwuwmm /

HA.SNW WuUszAng wih 29
quennw‘[uﬂi:mﬂ"lﬂElﬂ'i'mgagh’i'ﬂﬂﬁ"a‘[uquﬁmﬂaauazqmmﬁuuwé?msiaﬁmmuﬁa

Taqgun AHEINIUIzFINaNsENUABdIANLAz AN wagasAUlunTw TS U ATIuN ey

uazesrnsiandusashemiauilaninaunazesiigm uwazliruenaungaiuanipinsurieay

gnaule

aSesssuluimdnanamnssuviaaiien / whmiesi Woouda Wil 36

ﬂ%ﬂﬁisuLi’Jum_]Lnmﬁm"lm_l'iswqﬁﬁﬁmuﬂgﬂiﬂuumﬂﬁﬁ'ﬁﬁww%’uqﬂﬂa A5e5550 1
JdngaamnssavisafiendudedAnfigliusmsfed  wszRenssumenisvaadiersiiunms
meliufdniusszninsuyud dadwiasandensean fluaniasuanadninfnsannaanafiec

JUUINISUAZAI89ANITaaLnen



s
|
dis:dviovodunnd1
113 7
R R R W T ke s PN
HEI018AVUNUIMNIITIANLAZIRIUGTIN / A.AT.ANET d18n wi 42
Wudsingnisallnaifasignmsuazasnnwd juinalunazianguniaigldnnuanlagye

81¢ lauaUNANNLAZLWIAAEITINSIRERNTUIANIANANY UTIngmsaiuazunuInaasggene
TuAUAIANLAZ TUETTH

AHAAIANIIBTHAINUITUUSTTTNAUS / uruad Dawsussiasy #wi1 60
o « a EEA T ' [
nszudiSes EQ wiaAnuaatanuorsailiuwSesimaclasuanuauleadraniionndu
ar & & i [V ] ar ar i o a o

Uaquu  nofidwisaniuiunalui EQ  WudadedAglsznsnisiduasaliyanalszauninu

ddaludianesmunsnuuazasaundy  WwAmnuwluoulszandunusnia PR Faluoudidas

as9Anmdladuinulazgngungaan g 8nane sesiianaaamuLazannsndadisnugoulmiu

] o at I‘} ar ar -1 c; LY o A L o at = o -] & 1

aenef AU TEEENRUS SaulluswiduiuiReusacd £Q Tuszaugs Teazsianuduianng
niBRLAzASAWANEAIN R ILAMIIBMEaIAU A

Communicative Language Teaching vs Audio-lingual Language Teaching : Comparison of Two
Popular Language Teaching Approaches / Asst. Prof. Dr.Vinét Phinit-Akson.

i1 69

Teachers of ESL, EFL have, over the years resorted to various approaches, methods, and

techniques in their endeavours to help their students affairs an acceptable level of proficiency in

English. Two popular approaches have been the audio-lingual and lately, the communicative

approach. This article compares the two approaches.
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msds:u_nn' Option Pricing Model
Us:anulasvmsavnu

According to John Maynard Keynes,** the

author of “The General Theory of
Employment”, Money and Interest, the ideas
of economists and political philosophers,
both whether they are right or wrong, are
is commonly

more powerful than what

understood. Indeed, the world seems to be
ruled by these two kinds of people. Practical
men, who believe themselves to be quite
exempt from any intellectual influences, are
usually the slaves of some defunct

economist.

" fhernans1ansd AS.EWA AIRTRAW

AN

nsAwRRgRIdISa eI A wIN
FIAIMTIAITOUWHS A QYUY option lae
A18/A519158  Fischer Black Waz Myron
Scholes e m.A. 1973 wuladudu
N15UGTRANNA AR TULATHIAIEATNITEY
q‘iﬁmﬂuﬂ%"'m‘snhﬂixi'ﬁﬂwﬂm% wwIRAT
AngnsnanssneaaslaAuny  Hunifiwilu
11N Black-Scholes Option Pricing Model W
gasdngagy Folasuanudenadraninegns
wlan wszaiasndianldAwInyaAI2es
duey1 options  lageusinduazgnanenu
anInANd wasizaenain  dolsifaide
faalag A vialudrzedlamad Feldsu
5107alWua  EN9NATETANERSNTER e
A.A. 1997 Black-Scholes Model fialad 1t

wiladAeean1sdanisaiuniaingalna

feangdmaenis Tndininends aningraegsiatnding @ Uiggen (RsEgATERINTSEY LATHERG MIdu

szninoUsznA) aminendsfindidin

** John Maynard Keynes, The General Theory of Employment, Money and Interest, 1963, AU 383.
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1. aanmdenedynn options &
n1swdsauaeeanysal  laAflefond  An
wignih uaznisfazneandinluatsaiiion
loglaifdainanelng
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o 1slddAnludnsmanid sfivaannia
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AuuuuRaLdia (Coutinuously Compounded
Rate) % Gwaanu 1° luwaan t U axladu
Wusamrinau *1 e insu

3. luaamdaomuazlaiilantaiia
fls (no arbitrage)
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tﬂgﬂ%LLﬂﬂﬂmNLLW}ﬂNuﬁa Brownian Motion
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ds
— = lit+ Cm(t)

S

luiiit s AesAnsiuendiny ; YL Ae
fasmanauunwiiAtandslugl Logartithmic
Return, G ABANTBIURNIATFIHIBINARADY
wnw @) Aesudsifdnwuznisnszane

a1avzRganladn

535HAITUNIUINAT Wiener, dnn1s (1)
ugmenansmanauunulasaie (L) wasen
d o as U

WeauntoInanoUUNW ANy MU kLAWY

ATNT9L387 (1),

Cov [ S(n) . 3(12) ]

eHANYINAY

= var [S(l)] = Ot

JunauR§as ANERT19158 Black-
Scholes 1#38n1smsAdinAnansfiendn
Ito’s Lemma SIMSUATWIMENNTT Diffe-
rential equation B TNAINMUATANIAINN

S(t

2

WasuzaeA InensA1nsin 9Inann1s
(1) ﬂﬂmﬂﬁauuﬂmﬂmmmﬁua:ﬁﬁﬂma
otels Tudreszeziaamiteg (W s 10u Log
20931A Y1 S)

) = e S(t) . fi| Brownian Process

@ o | d W w &
Taeld ito’'s Lemma 938 azlaA AU AMUABULass AUz UwlUAad:

Os
— ds

dg =
0s

1
(L +—G") Sdt + GSd®
2

s 1 s 2
& dg +— e J(ds)
2
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oC oC
——dS ¥ ——t 4

dC =

oS Ot 2 5s?

ann1s  (5) RIS IARANTEY

AHA BwuUaszassA1zasdna  Call
Options.

Usenisana  Inefiviiuiaaans

Wudoauyfdnlaifl arbitrage (laifinaalanials

lagladainuezlsiae) TunaiaSedasdse

o 4
q?lﬁalsnﬂu

1

SUDDHIPARITAD

3 wil 01Ul unaImI A AF ana 17
Uszgnaldnu s1anzeedyn Call option I
i s9Avesdeyn call Waswwaslaensedu
1A% 1f951A 1w suuUamtauna
Brownian motion ﬁ’aﬁ"'m'mwaoﬁ’rgrgn Call 9%
Wasnuuassadt (¥c UNWITAZBIFTYEN)

1 ar ar o J’ L3
NYNNANNIWE (Portfolio) 2w Usznausie
s aaulndyy Call_unzn1saoulmis
dgaymuane, lnefidenledn  wanauunn

& o [ o o s &
91N Portfolio #azsiavagluszaumINTERUNTH

0] v o o
ladsnandu (Mlugiuzesdtyny option) 92
o I =
Waswwlasluagnalsludesseznii g

V. = NgS+«N.C L. (6)
Tuiidt
Vo= yaAmangamanning s = 31A1viu
= 5IA7289&YEY Call
Ng = dwuiu No =  dwaudgg cal

n1sN  Portfolio Heamauunin

s d’ 11 v dl 1
SEAUAIT 'lm"u'ﬁm“qmmﬂﬂﬂuLLUaaama'l'i

Fulln m:ﬁ'aar-imma‘humﬂaaﬁu LAZITUIU

B09dRyQYT Call Favinlvimaynus Dugud :

'Fischer Black and Myron Scholes. “The Pricing of Options and Corporate Liabilities.” Journal of Political

Economy” May-June 1973, pp. 637-59.
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| = (7)
C
= NS + NC g = ()

A18R519158 Black WAT Scholes 18 HyRy1 Call nitodeyey1 wwAa N = -1
-] 1 I -1 1 C
fiodn portfolio AINAIHYAAABAIINAIIN ¢, 0 oo )
Lﬁﬂﬂﬁﬁ]zmﬂnu (Hedged Portfolio) 9010714

v d J 1
RN ii:ﬁﬂl]lb;‘gﬂjﬁ /AT HIBHWY UFIAITIS

Rpon
Ny -1 % =0
S - (8)
- Ny = —
oS

memzﬁu‘i.% Hedged Portfolio i Risk-Free Rate uusiazd219a1 WuAe tﬁag"
Fnsnanauunuazavegiuszaunis  Tadn aanuﬁaﬁua‘hmu 0C/0S uaznedyy Call
ainezdsuuadluluiianwla  das it dyauds Sasmanauunuazinny
HanoUWNRluN1ILHANINITHBIAUERIL

dVv
= rdt
*
.............. (10)
av' = V.
o a ar ar
Tufish r A SRTIHARBULN® risk- sAReden Call lunizganIw.
o | o
Free Rate. azdaewudasluadnels?  azddsunudas
it
*
rdv (dt) = NgdS +NdC (10)

UWNWA1RINENNTS (8)
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r(NSS % NCC) dt = NgdS + N.dC
at dt oe dS-dC (11)
1|— § -C = ——dS-dC e,
oS 0s
WAFENNTISHIAT dC
ocC
dc = —r Sd +1Cdt + ——dS (12)
oS oS

ANN1sgAYInERLARsRIAALUAEY
wAI28ITIAIRANTWIBIAYGYT Call Option
WD HEABULNWAIN portfolio ﬁammfu"[ﬁ%’u
ATIHARBULNWIWISAUMNIAUSATY  Risk-
Free Rate (3INWWEURAS VSONANNITNG

ocC oc 1 8%c
— iR dt + — ;
oS

oS ot 2

5 5 OC ocC
0°S"dt = ——dS - S ——dt + rCdt
os oS

S3uia)  lddrsmiui @ ugiuezd o
wasatnals
sowmn1sailuannis (12) donazdl
anwazieanuanmluasnig (5) wsnzed
Ao ATaAsuuUasasdann Call et
Fatin

& W W o oo o
17 dt nsmaannigastnezasannis a2 lAnaanSH It

oc oc
— +18

Ot oS

v Jﬁ
ann1IganIetiln  second order
& o
Partial Differential Equation (PDE) #4NTMuA

C(S(T),T..) = Max [ST-X,0]
uaz c(ot) = O
d8N15 PDE 1 wuwIAAWaN289

Black-Scholes Model® A1am319158M980a L8
o [ & o 1
AW IBIA LA ENNTTH  LASAINWARTZD4

o =

1 & Pa oo

AT AANIWIBIAYEYT Call Aeliuagiufonly
J o =

NugIusasia Ao

.............. (14.2)
dyrluganiw lagandeannns Heat
Rransfer Equation w3z#H&nNd Feannso
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unloannisle FelduagwsUsznaume annnsrasluiaan  delan1annnng

ar IJJ W L v L7
ANNNSANAIT uwisun1s PDE  #196%  Ussnaumledanis

(1), (2) uaz (3)
a s Y & & d
Tnguszderzaolaimaih  Auanay
MAUARIAANN  NIBAIMINOw{zaedyy]

qun1suanuas Black-Scholes Option Call Option [naudmomndnw s 321N

ar v ¥ v d @ o a [ o
Pricing Model (B-SOPM) Al snanneindadudnswanar1zesd

o &
ot
-1t
C = SN(@d,)—-XeN(,) ----- (1
2
S c
In +{r+—|T
X 2
d = ———————— -~ %)
1
ot
a4, = d,—o1 )
d’ = v oas J
ANnane axn1Tiwlaaa adunelsson
& = yaAmIesIANRasdynyn Call ; X = sAldandanndyan
—rt 1 ar o v cll [~ 1
Xe = yaAlsayduzessiAlding ; s = Tmviuiiueg
a & a4 A 1 ar
r = ams1menils Risk-Free Rate ; 1 = SezaIninfesganddl
NawNIZATUNTNUA
N(..) = Cumulative Standard Normal Distribution Function ; C = ANDBIUL

xesgumpInanauunuluglion

o ad 7] v - o
*Tusagnmawanit 1 eudnsiBudasdninanaauns (14) Winlnlauaansiluaunismanaa Black-Scholes Model.
WAL John Campbell, et.al;, The Econometrics of Financial Markets, YW1 348-350.



8un13 (1) nadn yariganw
38 Nennuizeasdyyn Call Option Auag
i s1Avuiiiueg AousaeA1 Cumulative
Standard Normal Distribution Function €
seaundly (d,) z"iwmaﬁamﬂagﬁ’uuaaﬂm
Wuluawianausenagmuaas  Arilagiunas
7ald8ns  uar N(d,) Tuiidl N(d,) Ae
Anshenduisamin w Suasuimus
gy (1) ezgeningmn 1and Fedyen
Call fignwmz “in-the-money” tTayaLf'{El?ﬁ'U
fulsne 5 gealamaszUsing Aas1sem
YDINHIFORNWNNI5ITU619 19w Wall Street
Journal eniuAY G HediiAszd azdae

ATWITLLE S

S =20 X=20.t =.25 1

@ &
BATIIRNENLIUY r=.12 WAz G = .40, C

dlln(Z%o) + [.12+¥](.25)

.40+/.25
_ 04005 0.25
- 020

d, = d, -8t

®John Hull, pp. 139-40.
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A7a819n151% B-s Lsima

v

Haonw asnuwluduen call

9 L]

ANAIN
saluil

“GM August 20 Call”

Fynnit Dudygn cal %aﬁuﬂaa
US¥N  General Motors fugiu  Afwmua
E{'"uqmﬁ'rgmuﬂmﬁauﬁamﬂu AptuaIntagin
U 3 hew uazsmldans exercise price
i1y 20 meaand awyidisAuluaned
Uaft 20° uazauyAANT s unIIATI I
289 TIAIHWIIINUSaea: 40 Tuansfidnsn
panid euaanATNE o9 (WusUmnsTgula
pasuAds va4)® doeas 12 sof veR W
Aganwaesdyn call & Sauitiynt Tne
Uszgnsild B-S Model masiaaeait

2_0.16
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1#m1519 Cumulative Standard Probability Function 1A

N(d,) N(25) = 0.5987
N@d,) N(05) 5199
rt
=(.12)(.25) -.03
Xe™ = 20e =20 e =20%.9704="19.408

unA1lwENNNS (1) B89 B-S option Model

c

n

11.97-10.09 = *1.88

0]

INTIZRTHW HAA12BIEYN Call
aziinfiu *1.88 nAIEAINIT GIMINTIAT
a o d
call lumanm (w3e widenzas call luaain
Fornednn) gind1 1.88 gasnuAlITazey
fryuazderiuaIugin 1waz option AN
over-valued. §IMINTIATIHARIAZBINYRN
Call N1 *1.88 gﬂonuﬂﬁaz%aﬁzycmuaz
mewnszazlasunaiils ww dminsm
289 Call w38 Call Premium luAn1AZome
5 v d a &
option URTIIEYWNLUUAKF K
& o a | a
§3n55H Wuitazdfindald aunsziie 51A7
vioyaAanedyya Call MagszaunanIndg
$ s o da '
1.88 MEAANS ! TIANTEAURINUBYRAT 0
qaganwuazgasnuazladilonis  arbitrage

9 9

ansall

4R.Brealey and S.Myers,pp.590-91

20 (0.5987) - 19.409 (0.5199)

&y Options A1 *2.25 FagenitAganw
WNaIUEI 9 ILNINUIBAYQYT Option Uz
Foruilfutugm Feazlazunarilslugy
Arbitrage Profit §3n333 arbitrage 3z siniinly
auN3eMaTIAEeadyy1 Call Options ri13g
szauganw *1.88 Tunemseiudmingian
Tunainzesdyeyn Call 30 Call Premium &

L)

A1RINI7 $1.88 HAINWATIT ITWINWLENN

bl 9

warinlseae 35 arbitrage lmeniadedyon
4. MSAMMUANASNYa81991891N Black-
Sholes Model
msfeddlamaieswdnnagns
Uszfiulasanisasmuaznszrinlaadiels

o

flaus1 Black-Scholes Model 9¢RH

a
A

Fnwnzdudon uiadudinisuszynald
TamanseyinlageaIndIn  @NANTHANNIAN
2849 Black-Scholes Model a19azidauidelna

YR ¢
Tamos’
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ar

] o o '
[0 K| 'Y]L'i']'i]ﬁiﬁﬂ"l%’]mﬂ“lﬂaﬁﬂmm
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209dtyryn Call Option I UUAINMUAYART
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anlasens yaAaslAsensamuivagiu
Hadusosialud

UsEN15150 YAAIEBINTELETHER
nnlasanis (S) guagiﬁ'uﬁ"lmm%uamuﬁ
Thsalasesmafuasousn (x) Tasawe

.
1 o

otoBe  yarrdagiuessAaldans (x)
8957 a_jaﬁﬁﬂaaiﬂsanﬂﬁaanuﬁﬁungu HAA
UagUiuzas X szaAseiesnsmanide
UnamAades (r) AldUSuanilAge uaz
wio szezeealasenis (T) Boenauww (HaAn
UagunzoesAnldand xe™ azBefiAnanag

o a a1 d &
LHND r WAS T BIHATLWHTW)

O~/T 899 yarA1PeIdtyEyn Call Option Iz
a s ] oda
fogalwmomnimaneanadt  lasenisnd
o a & d Y a
AHLEEY (O) IWHIULWDIAIE NIZUFNWER
| ' was v a o | 1
azfAminazlasulwnnerindeiinnalau
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wauna  nisrnlnlulfecinszesiiaise
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pas (Newheandwla) Beenawiuwia 9zd
° v a o - &
AR uaasnd O-/T ingeaw uas
YAAYDIATYRYT Call Options HIBNTTUHIIH
) a4 & o o«
amainlasenisaenufiniusie  wasngng
d0939AsaUARNTINITIEIABING 5 Finune
ANPRIF EUEYT  Call INANAING N 9dad
FINATT  LIIFINITNATWIUAIZBIARY T Call
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Model #elaHEIRYIAI5I9UERIA2EIF QRN
call Ulneldunumsin s/xe™ druunuuam
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4.1 n3Uszans 1Y Black-Scholes
Model Usuifiulaseanisaonu
Wisuiisunun1s 1y NPV
NS0IAIBEUSYN Capital Invest-
ment and Development Co., Ltd. (KIDCO)
Wminilason1saaauivn Mouauiazamu
Tulasenslnd  Tneazadrelsormnawingu
awmalnguinudiniananialazaslseing
Tne Taesiudsdrsuiuean ussn amaln
AzIRBBNNATY HIUNLABUAIEW dulsgu
Hundnd wndlned ondodad muneln

Uszindalne  wazUszinaluuouiaidensin
sanideels 1§ minflzasussnAtaAzinin
TuszazaralazarnsnaS nas AN 0NN
nsudnzadlssuiiednnsasnainlnd 59
Jufuazdpaiinnsasmuinludioiu  usen
ﬂs:mmnﬁam%ﬂ%’mnnﬁaﬁa'lﬁ'i'lL?Jumi
aanuuuunagns  wsizilunisaselang
U an15a0y Wil azif ad wlnd 2emdeaniiu
FatagUsea1mn1s A MInflAssn1sA W

T Usainglumisnedt 1

A15799 1 UsziiiulAsan13a9muann Cash Flows 289 KIDCO
UsziinlAsan13aImuRIE NPV 813ty 35mT
1 0 1 2 3 4 5 6
Usznninng .
185U 455 551 800 1080 1,195 1,255
ANAUAN MU 341.3 4149 696  811.1 893.9 941.3
uaflssw 133.7 136.1 204  268.9  301.1 313.8
WNATUSN58U 100.4 130  219.2 251.6 280.3  287.4
Cneflsenmassdiwns 0 | 0 | 83 61 -152 173 208 264 |
Aannssudduan inaion
EBIT (1-tax) 8ns1308as 44 2.2 4.1 -10 11.5 13.7 17.4
wanAndan 19 21.0 21.0 46.3 48.1 50
vndamulasanis 100 8.1 9.5 307 16.0 16.3 17.0
ANGununyuion (NWC) 25 4.1 5.5 75 7.1 8.0 9.7
Free Cash - Flow -125 9.0 10.0 =371 34.1 375 40.7
UINAAYNE (Andasuiiniasas 5/0 aaanluanaranu) 610.3
Cémnomenteg Present vae | | ]
AoueE (12%) Discount Factor 1 0.893 0.797 0.712 0.636 0.567 0.507
iy yartlagiud -125 8 8 -264.1 22 21.3 3208

r.NPV wnyni 0.1

fnn tayalua139AAwU&IIN ADixit and S.Syndyck (1995).
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Ao n15A aLd anlAsINISAI8 NPV
ddnyezlarn NPY LB 0.1 uiuaw guinis
paeusuny  dowlsivszivlanulasenisi
Lwai ussaminfilasaniagideanny
fie Alaidsefanalanunadng NPV filasy
wazAeand19fiaanisiAseadwAeiu  lae
Indfin F93dndn ersecdiezlsiianain
Lﬁaaﬁunaqwéaaa NPV dndtuas1aununan!
azlsA adafianatmsriuinurilszfiulag

& & 1,0
W%ﬂ'm NPV “hilan !

4.2 UszAfiunaaanuaINiAue
2a9Ngui] Call Options

Tasansiauazasuisnaonan 1
L?]uﬂ\‘]n%‘lutﬂﬁﬂﬂﬁiﬂ%ﬂLtiﬂﬁﬂuQR $125
F1uaInTiFuzIaennus options LSudwanit
199 “n3” fiezzenelasinns (winaclal
aene) Wl 3 dedmInisuasyuimauige
ann Tasensiidediszauanadsdwnurigs
{ us N1z ug ezasus Y mil wd B ad ule
(discretionary) : ﬁﬂﬂ?iﬂzﬂdﬂ%ﬂ%ﬂiﬁﬂdﬂ%
o 97 3 deezduedaniuniacl w ganw
(A.Dixit and R.S. Pindyck, Investment Under
Uncertainty) 1 myinfiliasnz#ansnarinans
itlenuanwuzEaIdyny  options Foazld
Tunagnslunisuszfinlasenisiiana
deogoiduil

#ufi 1 We1swndn Option
Tasansammuzaouidny  Usznausmedam
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dauusn Ounisaenududiuan
$125 dululusn (Dilagin) walwledunde
funsndfioldnuiiunng doufigaain
Option (nN1sARawlaldans) ﬁa:mnmﬁmﬁu
Fwdw $300 1 ieLESNA9ENTIONIN
nsudnwaslsanauuazyniinaaimlvel fovin
vSuniefiadyqyn Call Option (Uszianglsy)
Folw “Bnd” (uailaifivus:) unuseniiaza
nululAsonis sauﬁamﬂz‘fﬁunwguﬁﬂu
o Swesuimuadygaluli 3 siuend
lagiu minazfianswnluudzas NPV Taesan
284lATINTT 151919923 TUUNY AR 1289
Tasonsamuinomwiudestunan nie 2
phases

Phase 1 Usznausag (Suasyulu
TAsen1sAsausn uaz Cash-Flows fazlasu
anlasents  Fesonessysafinansdnly
IsiRae NPV 8#tys35861

Phase 2 Usznausae “lania” fias
renelasenisteduinissziugazesuivnens
3z “Idans” wie “lLildand” Al daiidn
n15 Useiiuie e Option Pricing Model (Black
Scholes) Aananalidnamn

suf 2 Aesmeawlsnanne 5
284 Black - Scholes option pricing Model

wlananudrimisfimes 5 aa
saslamanldussifivadyen  call Option
RINWWIAR Black-Scholes lakA

(1) s

n3wd w38 Cash - Flows 3InlASINITAINUA

yar1UagUnaeinan
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LY

neusmeAades  dlausenanauls 1
Ang” m‘qu‘(ﬁjﬁ 3

(2) x
‘i|°’IWJHL'\:'Iuﬂ\!'qu‘[%.[ﬂ‘i\lﬂ'ﬁﬂ‘?\‘lu‘inI.‘ﬁﬂ‘[ﬁ‘ﬁ]
Aun3ndlu Phase 71 2 Fafnzululi 3

(3) T: S2LIAY0IN15I8ABET
azasnu wiadnduleldansludad 2 w u
aulfl 3 us
expiration) 3 U

(4) r
AMHLEE (Risk - Free Rate) #ofiimun 3
3 deyadinildeinundeswimanats

9A7daNS  nanede

ar

niednansenas  (Time to

ar &
amns1mantdedsiAann

ar a o da o w g
WUSURS33UA NHeny 3 U 3peaz 5.5 nal
(AAWUU Continuously Compounded Rate)
(=1 L
Wua
= ar 1 -] HE a e
fodanman  lunsdinuseny 18
discount rate 'ﬁd‘lﬂ‘ﬁ’mu Cost of Capital 2a4
o a o v a &
USuNY  US¥ne  o1vezremelddnsimanide
v 1 =] ar J’u v
saeay 12 sel (SwiA winlaan wacc)
(5) ©
PDINARDULNBIINTUNIWEZBIUTEN  NT

1 d
ANUEIUBNIRTI W

G:

ad o [=3

AMWINAT © nsevnbaaasds 87defan A

q
a e

Ao lunsdifius¥n kioco (Juusy

anzideniunaIanannswaunsvszinalneg
L3R WINRARDULNKAINTIAT Aze ey u
Al rasuisniidemelunatandnning
WasMANTBIUNIATTIH O 21N BATIHG
nouunuaasiwin  Tneldsauludiosee:
il 1w szez 10-15 TRewn TneAwan
BY  ydamen log A5
t-1 Se1
azlasunanauuny dadwaniisoun Equity

A dSeufiau

goauien Heazdpufioudn o weduning
gausun  Bnddnitasnenssziimn o o
TnemnAn implied volatility #o1fluanfivinlsien
¥BIARYEYT Call 91N Black-Scholes Model L1111
Auwai iuA S 1ienges  call fidaaelsy
na1n option laeldiGnaassiia - gn 1w
#an 01M1NLs11Y Taylor Series AEEINTANN
A1 implied O Tneuszanalamai

5(Co+Po)y2n /T

IUsadainm c, = A289 Call waz P,

X(1+1) T

1 ar s J
= ANYBIAEUEUT put | r = BRsIABnilaUaan

a @ a .-:I 1 ° v
AnaLies X = AesAlddng T = argiindenauasuimunzaedyan

® Tusmg [Richard Brealey and Stewart Myers, Principles of Corporate Finance] [John Hull, Option, Futures, and Other

Derivatives.



Pufl 3 Lﬁaamnmsamﬂuﬂﬁ 3
Tuddi 2 Hualgdrelulasenisidinns
t?ﬂmﬁa‘[ﬁf&m’wmumnswﬁw‘mngmﬁ'ﬂu
Me nsasnu o Yauuleiidnwasiinuan
wansganAldgnedn wam U sudiuday
Fasuenaananiu  Nodiwazn1saeuln
42971 2 v fualagnsedasianldansd X uas
roAaguinranszuadnaanawion (S,)
fiusuna1ninazlasuein phase 2 A

NITUENNTZUET UAANY U EULD
Phase 2 panainlAsanisdaed 1 nszviale

d
A1319N 2

<
ansilsndu

21

SUDDHIPARITAD

dzman lngA1wIn Cash-flows 289lAs9n1sin
dfl 1 vensie Argaediuiuuen da
Cash-flows ﬂge[mamiﬁ'ud'mﬁmﬁa nae
\Uuduzas Cash-flows uanmIeAgmie
zaelasenisiudefl 2 dwes  ladoes
lAs9n15 AmIew Cash-flows MIs@ILAz
nsuSuanesasnenidesosas 12 (A
Y89NUYIBIUTEN : Cost of Capital) azls3u
HAGNS NPV i soiuamslSluansnedt 2

N5ATWIR Cash-flows 289 US¥Mgasnulae NPy saedgnisuenlasemsaanii 2 b

o
TAson5da091 1/57A0

Phase 1 : 1 0 1 2 3 4 5 6

Cash-flow 0.0 9.0 10.0 11.0 11.6 12.1 12.7

uIn “Argaving” 191.0

AnAamu -125

Ftu discount factor (12%) 1.00 0.893 0.797 0712 0.636 0.567 0.507

winriu PV (usiazil) -125 8.0 8.0 7.8 7.3 6.9 103.2

NPV (nauanynil) +16.3 fduyarn NPV aalasentsdaousn

Phase 2 : Cash - flow 0.0 23.1 25.4 28.0

uan “AngAe” 419.3

WNATRINYU -382

FtM discount factor (12%) 0712 0.636 0.567 0.507

iy PV (usiazll) -271.9 14.7 14.4 226.6

NPV (wauanyni) -16.2 HTuyarn NPV saalasemsdaeda

PV 528809789 -15.2 8.0 8.0 -264.1 22.0 21.3 329.8

NPv gaalAsanissan 0.10 1 1ATUAT NPV gaalAsanis 2 dasaniwiniy
__________________ T 0.1 FainAudiladwanlilunousu
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9INA1597 2 Audmenisuen
Cash-flows 2aslAasan1seaniin 2 d0uw oz
WUi1 NPV 289lAs9n15dausniiAn $16.3
§1u d7w NPV 2aslAsenisdaefises fiAnay
$16.2 819 HAUINTEY NPV SIN19H09229
raslAsan1sTeiANniy $0.1 AumnAle
wamsl3udrdnesusinies

Bt 4 nsRasunianaluiAue
489 Option pricing

aufilsuen Cash - flow ¥89
Tassn1seanifiu 2 429 Taefi NPV 289 Cash
- flow lwd29usn HAWIN $16.3 1% HI
Tudaoft 2 f#Auduau $16.2 Awin fianw
PN T BR LAY U AR 284N 1TATMHAATR
nqui Option WuAa yar1aslATINITRING
Aladnunanfiesioeiianag1okos $16.3
8% 9THNTTE §AAT NPV 289 Cash - flows
Tudefi 2 wulddraziidnvialaf nsus
Avinazldsniauddnduea doit Ou
AMANYMZIUNIZIBITYEYT Call FIELNANR
fidn vSunfeanzidenlunaranannsng 1o
%’umsﬁj’uﬁ'umnmﬁumwtﬁ‘smﬁé’uéﬂﬁ'ﬂ
(Limited Liability)

o1varfigaodedn wmszmgla NPV
aaelasonsaenuludasiizes  Jefidulnay

(? ° 1 d w |
16.8 ¥ AIRaUagnNIaunNny adaadng

UszifinlAsenisuniugiuzes NPV wie
uWwIAA Discount Cash Flow (DCF) fiskndnwn
meAnwaudluiusu Wniden1siss ocr
lHonsUsudrsansoeaz 12 Tuusunszuaiin
savspwdeuanlasonisnousti 3 Husuly
8031 discount rate $aEaT 12 209U3UNHg
an  guszfindefiadndeneiladdeuulas
nfnews n1sdedaselsesuuazdiang
gunsalinsnds  udasfianalauduauly
szeunits  waipslaleagluwnugasnniadiu
ANMHLEEIFEIwN1IAaA  91nnTsudeiulng
fuanaug Tunesafiensasduslam sa4 dae
mts;f;ﬁn'iLﬂﬂ:ﬁ‘[mam'ﬁﬁé’am‘[ﬁ discount
rate Sapaz 12 1UwaRI1USUAR cash - flows
anlasenisdaediaes Helsignsae naslddns
Usuamluszaugs JenalAiinmnuandesnas
A NPV Zesnndnund

dufi 5 n1sUszgndld Black-
Scholes Option Pricing Model

\BarnuNI% Cash-flows ludaef
ﬂaauaa‘[mamsammmaﬁﬂ n1sUseLdn
Tasen1slae DCF tawizzaslpsanisged 2
1¥5sit Tusmgmnanedi 3
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A7 3 nazudiudninaiounasdiedl 2 (Phase 2) sealasems
1 0 1 2 3 4 5 6

Phase 2
1. nazualudnlnaion 0.0 231 25.4 28.0
2. Arganine 419.3
3. Guamululasams -382
4. ans1Usudan 12% 712 .636 567 507
5. P.V. 209N3EUEISUER 12% 0.0 14.7 14.4 226.6
6. anssudan 5.5% -325.3
7.NPV = -69.6

MHIBING | HAUINTBIUTTNAT (5)
P.V. zasnszudludanyuiion Uiusae
14.7+14.4+226.6
$255.7 awiuArzas s s luiieu

12% 92NINY
Wgunualagiu (-325.3) Folanadns
NPV 1U%au 69.6

szdonmdn s nie yarrdegiuzas
Cash - flows a1nlAson1sBeusunanaulaas
nululasonislufiil 3 Aies s Favidu
HaUINgaay am 199 Tuzasnszudid uda
Inaeudwin $255.7 du Jeaztainin
wususd 4 Husuly

d i uasn ululasenis

(Capital Expenditure) Saludi 3 Faflw
dman $382 Hoflodndu “s1arldans” : x

5, - [AE
AV

|

528217a71284lA5N15 T = 3 T
dasmand sUasnniud e
Risk - Free Rate daiusmsimanidesn
WwsURIIguIand ednsmamd eii udand
fuadiUsein szex 3 U Ae sanidosa:
5.5 Aall
oo Andsnuninasgw Awon
vnmAuitenaluamandnning  dofe
Wu o, 789 Equity 209U5¥Y was18BINTS
O, 9dunIwdzasuiunnia Cash - flows
nlasen1seasuienlae  Black-Scholes
Model

] e

A :l’ 1 ar a L=l L
Tunith v = yarduning € = danvesgiarin (equity)
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AN VAW O, 38 O 789
Cash - flow leit¥i1iu 0.40/1)

Imeande Black - Scholes Model,
LSTIEINTTON TNWALNAS NF LY WEBIE NS
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e 11 Usen1s leun (Stevens, 1996 :
21-22)

1. WARHASY (Tell the truth)

2. psliannla (Be persuasive)

3. Wasinlunsia (Belive in your
mission)

4. fimnAnSISnas9a53R  (Be
imaginative)

5. lW3UNNIDNDLLEND (Be pre-
pared)

6. FUDEIANT (Do your job
as though your life dependen on it)

7. Dugofidl (Be a good listener)

8. laiuAunaanala (Not to be a
juggler)

9. fimuneleade  (Strong-willed

& Assertive)
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10. fiAand1vi1lud ofl init e
§3534A" (Be outrageous)

11. 1dwiAug (Crave knowledge)
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Communicative Language Teaching vs. Audio — lingual Language
Teaching: A Compararison of Two
Popular Language Teaching Approaches

* Asst. Prof . Dr. Vinit Phinit-Akson
Language Center, Dhurakijpundit University
Bangkok

Introduction

Teachers of ESL / EFL have, over the years, resorted to various types of
approaches, methods, and techniques in their endeavours to help their
students attain an acceptable level of proficiency in English. Some have
been more sucucessful in their efforts than others.

Communicative Language Teaching vs. Audio-lingual Language Teaching

The aim of this article is to compare and contrast communicative
language teaching with audio-lingual language teaching. Of the various
approaches used in language teaching such as traditional approach
(grammar-translation); the direct method (as used in the commercial
Berlitz language schools world-wide); aural-oral (audio-lingual) approach;
situational language teaching; communicative approach (notional/functional
approach); co-operative approach, etc), the two most popular approaches
used have been the audio-lingual and, lately, the communicative
approach.

" Asst Prof. Dr. Vinit Phinit- Akson is a former Dean of the Faculty of Humanities, Head of the English Department, and
Head of the Foreign Relations Department at Dhurakijpundit University.

Dr. Vinit is currently an Assistant Professor at Dhurakijpundit University and lectures in Applied Linguistics;
English as a Foreign Language (ESL and ESP) ; and Business English. He has also conducted several English
language work-shops at Dhurakijpundit University (English for Secretaries; English for Lawyers) and in-house training
(English language) for various organizations (Mass Communications Authority of Thailand ; the Royal Thai Mint ; and

the Thai Duty Free Shop)
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Although I use the word lately above in referring to communicative
language teaching, the reader should bear in mind that the communicative
approach is in fact not that new. The origins of communicative language
teaching in fact date back to as early as the 1970s. (This approach has
also been referred to as the notional/functional approach.)

There has, in fact, been a development of two versions of communicative
approaches to language teaching, a “strong version” and a “weak version”.
This latter version (weak version) is more prevalent in the last ten years
or so and stresses the significance of “providing learners with
opportunities to wuse their English for communicative purposes.”
Moreover, such an approach to language teaching “ attempts to integrate
such (verbal) activities into a wider program of language teaching.”

The “strong version” or “form” of communicative language teaching
forwards the belief that language is acquired through communication.

The audio-lingual approach (also referred to as the “oral approach” and
the “aural-oral approach”) preceded the communicative approach and was
popular as a way of learning a language quickly (and effectively). This
structural linguistic approach developed as a counter-reaction to the
earlier traditional grammar approach (grammar-translation) whereby the

study of language was linked to philosophy and a mentalist attitude to
grammar. A new interest in phonetics, phonology, morphology, and
syntax grew, not only in the United States but also in Europe. An
important part of structural linguistics was that the main medium of
language was oral in nature. Speech was the real language . Writing was
secondary. Because of the audio-lingual approach, speech had a priority
in language teaching.

In time, other approaches became popular and today, most English
language texts “claim” to use a communicative approach. (Note that todays
English language texts available commercially and which use a communicative
approach are for foundation level English only, not for advanced levels of
English . I shall have more to say on this point later-see the Conclusion
below.)
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I shall briefly summarize here, some of the main differences between the
two popular approaches to language teaching : audio-lingual vs
communicative language teaching as contrasted by Finocchiaro and

Brumfit. |

Audio-lingual Language Teaching

Communicative Language Teaching

1. Emphasizes structure and form more
than meaning

2. Emphasizes memorization of
structure-based dialogues

3. Language items are not necessarily
contextualized

4. Language learning is learning
structures, sounds, or words

5. Over-learning or mastery is
encouraged

6. An important learning technique is
drilling

7. Native-speaker like pronunciation is
sought

8. Grammatical explanation is avoided

9. Communicative activities only come
after much drilling and exercises
10. Students (and teachers) are not
supposed to use the native
language (such as Thai)
11. The use of translation is not
allowed at the beginning levels
12. Speechis learned first followed by
reading and writing

1. Meaning is very important

2. Dialogues, if used, center around
communicative functions and are not
usually memorized.

3. Contextualization is a basic premise

4. Language learning is leamning to
communicate
5. Effective communication is the goal

6. Drilling may also take place but
peripherally

7. Comprehensible pronunciation is the
goal

8. Any technique which helps the
learner 1s accepted

9. Attempts to communicate may be
encouraged from the beginning

10. Some native language (such as

Thai) may be used

11. Translation may be used where
students need or benefit from it

12. Reading and writing can start
from the first day if desired

! Finocchiaro and Brumfit, The Functional-Notional Approach: From

Theory to Practice, 1983,
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Audio-lingual Language Teaching Communicative Language Teaching

13. The target linguistic system will 13. The target linguistic system will be
be learned through the overt learned best though the process of
teaching of the patterns of the struggling to communicate
system

14. Linguistic competence is the 14. Comunicative competence is the
desired goal desired goal

15. The teacher controls the learners 15. Teachers help learners in any way
and prevents them from doing that motivates them to work with
anything that conflicts with the the language
theory

16. The teacher is expected to specify  16. The teacher cannot know exactly
the language that students are to what language the students will use
use

17. Accuracy is the main goal 17. Fluency and acceptable language is

the main goal
Conclusion

As earlier stated, the main aim of this paper is to give a brief
comparison/contrast of the two widely accepted approaches to foreign
language teaching. However, in conclusion, it is appropriate to take this
brief look at this “communicative approach” in language teaching a step
further. Perhaps the following excerpt by Jack Richards sums up the
potentials (and pitfalls) of communicative teaching:

“He adoption of a communicative  approach raises
important issues for teacher- training, materials development,
and testing and evaluation. Questions that have been raised
include whether a communicative approach can be applied
at all levels in a language program (whether it is suitable
or workable for teaching ESL at BOTH the foundation
levels and the advanced levels); whether it is equally
suited to ESL and EFL situations; whether it requires
existing grammar-based syllabuses to be abandoned or
merely revised; how such an approach can be evaluated;
how suitable it is for NON-native speakers; and, how it
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can be adopted in situations where students must continue
to take grammar-based tests.””

Such kinds of questions asked by Jack Richards, the well-known American
communicative language teaching expert, will have to be dealt with if
the communicative movement in language teaching is to be taken seriously
by language educators world-wide in a global environment. ©¢
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The Potential Assessment of Renewable Energy
Utilization in Thailand

"Aumnad Phdungsilp

1. Overview

The economic expansion in Thailand has transformed the country from an agricultural -
based subsistence economy into a semi-industrialized economy in the past two decades. The
transformation has resulted in a rapid increase in the energy demand. The shift from an
agriculture based economy to an industrial one and an envisaged rapid industrial growth are
likely to push up the country’s energy demand. It is, therefore necessary to properly plan for
the future energy demands of the country and implement suitable strategies, well in advance, to
avoid supply shortages in future.

In the forthcoming 21st century, the most important worldwide problem will be the
environment. Utilization of fossil fuel is detrimental to the environment, causing the greenhouse
effect and acid rain. Nuclear waste is a major problem for which there seems to be no solution
in the immediate future. It is clear that our standard of living is directly affected by energy
production, which is also a significant portion of the world’s gross output. Searching for the
alternative energy, like renewable energy to replace conventional energy, has become an

important issue.

2. Energy Situation In Thalland
Thailand is a fast growing economy. During the recent past Thailand has achieved one
of the highest economic growth rates in the Asian and Pacific region. As a direct consequence

of rapid economic growth, the energy consumption in different sectors has increased rapidly.

*Lecturer, Faculty of Engineering, Dhurakijpundit University
: Post Grad. Cert. (Renewable Energy Systems) United Nations University, Japan at the Indian Institute of

Technology, Delhi, India
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During the 1988-1997 period, the energy demand has grown by an average of about 9.3
percent annually.

The total final energy consumption in Thailand is usually disaggregated into 4 sectors,
namely, industry, transportation, agriculture and residential & commercial. During 1988-
1997, the transportation sector has been the largest consumer of energy with a growth rate of
10.7 percent in the final energy consumption. The final energy consumption growth rates for
the rest of the sectors : industry, residential & commercial and agriculture sectors have been
11.9, 6.3 and -0.21 respectively. Fig 1 shows the final energy consumption by each sector

during the same period.

25000
20000 —
M na. i
O Tran.
1 g 15000 U Agri.
b B Res&Com ||
10000
5000
0

Year

Fig 1 Final Energy Consumption in Thailand by Sectors during 1988-1997

In 1997 the modern energy consumption comprising of petroleum products, natural
gas, coal and lignite and electricity rose 1.4 percent from the previous year. Amongst the

commercial fuels, fossil fuels are the main sources of primary energy. In the year 1997 the
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imported crude oil, petroleum products and coal accounted for 88.1, 6.8 and 4.9 percent,
respectively of the total primary energy supply by energy sources. Renewable energy such as
fuel wood, charcoal, paddy hush and bagasse share the 22.8 percent of final energy

consumption in the same year.

3. Renewable Energy Utilization

Renewable energy utilization can provide energy in diverse forms, such as direct heat,
liquid and gaseous fuels and electricity. There are many renewable energy resources available
in the country. At present, approximately about 20 percent of the total energy demand comes
from biomass which is mostly used in rural areas. The other renewable resources have been
used in the areas that have suitable potential such as solar energy, microhydro, wind energy
and geothermal energy respectively. In this paper a preliminary attempt to assess the potential
of some renewable energy in Thailand has been made.

3.1 Wind Energy

Wind energy offers the potential to generate substéntial amounts of electricity without
the pollution problems of most conventional forms of electricity generation. Its environmental
costs, mainly in the form of visual intrusion, are different from those of conventional electricity
generation. The scale of its development will depend critically on the care with which wind
turbines are selected and sited. Wind energy has been used for thousands of years for milling
grain, pumping water and other mechanical power application.

Thailand is in the heart of the great monsoon belt of Asia. Surface winds go through a
drastic seasonal reversal. The large scale winds may have a fairly constant seasonal direction
with mean wind speed below 5 m/sec. About 5,800 wind pumps and 8 demonstration
electricity generating wind turbines of 22 kW have been installed in Thailand up to the end of
1996.

King Mongkut's Institute of Technology and the Meteorological Department of Thailand
conducted a study based on 17 years wind data (1966-1982) from 62 stations. The
average wind speed is higher along the coast-line of the Gulf of Thailand and on the Indian
Ocean coast. However, the mean speed in the inland over the north is very low. Table 1 shows

the wind speeds and energy and power per unit area at some locations in Thailand.
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3.2 Geothermal Energy

Thailand has more than forty medium-enthalpy geothermal resources scattered
throughout the country, particularly in the North. In 1997, Thailand was expected to produce
approximately 12 million kWh of electricity from geothermal resources, equivalent to an annual
oil saving of 3 million litres. Geothermal heat is also used in drying an agricultural products and
in absorbtion refrigeration systems. This is equivalent to thermal energy from crude oil of 5

million litres annually.

Table 1 Average Wind Energy and Power per Unit Area at Some Locations in Thailand

Station Energy per unit Power per unit Power per unit area
area area (exclude calm)

(kWh/m®) (w/m?) (w/m")
Chiang Rai 57.35 6.54 16.69
Chiang Mai 77.10 8.80 19.11
Nakhon Phanom 56.48 8.59 14.35
Khon Kaen 62.85 11T 13.04
Nakhon Sawan 176.95 22.73 34.66
Ubon Ratchathani 210.28 24.09 35.54
Nakhon Ratchasima 498.56 5.69 11.49
Bangkok 108.88 12.38 19.54
Hua Hin 14513 18.12 27.18
Surat Thani 522.00 6.13 13.02
Phuket 384.30 49.49 80.55
Songkhla 371.13 55.32 71.18

3.3 Biomass Energy

Biomass is the primary fuel consumed in rural areas of developing country including in
Thailand and it contributes about 20 percent of the final energy consumption in the country.
The main biomass resources include fuelwood, agricultural residues and animal dung. An
attempt to estimate the available amounts of the three biomass resources for energy

applications is made in the following subsectors.
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3.3.1 Fuelwood
Fuelwood accounts for the major energy consumption in the residential sector
particularly in the rural area. Rural area households used fuelwood mainly for cooking. Most of
the fuelwood production in Thailand is found in the north and the north-east of the country.
Table 2 shows the annual fuelwood supply potential in Thailand. The total estimated amount of
fuelwood available in 2000 is 28.3 million cubic meters. With an annual average bulk density
of 500 kg/m"', average calorific value of 17 MJ/kg, the potential energy available from

fuelwood can be estimated as :

Potential Energy from fuelwood = 28.3*10°m’/yr*500 kg/m’*17MJ/kg*(2.273*10°°)
ktoe/MJ
= 5,468 ktoe

Table 2 Annual Fuelwood Supply Potential In Thailand

Unit : Million cubic meters

1983 2000
National reserve forests 6.7 5.7
Farmland 8.8 9.6
Other
- Mangrove 2.7 2.6
- Wood industry waste 4.5 3.5
- State plantations 0.6 0.7
- Pararubber 3.4 4.2
- Orchards 1.8 2.0
Sub total 13.0 13.0
Total 28.5 28.3

3.3.2 Charcoal

The data on the amount of fuelwood used for charcoal making was not

available. In the present study, using the time variation (1988-1997) of charcoal
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consumption in Thailand, an attempt was made to fit a time trend curve (Fig 2). The following
fit was obtained :
.
Xpueow = 2,558.5 + 240.05t ; R® = 0.939
where t = 1 for 1988

The projected charcoal consumption for 2000 using the above regression fit is 5,439
ktoe. However, in view of the fact that charcoal is a preparation inefficient operation and
fuelwood availability is limited, these values may not be achieved and we have taken a realistic
value of 4,700 ktoe for 2000

6,000
5,000
4,000
3,000
2,000
1,000

Charcoal Consumption (ktoe)

1986 1988 1990 1992 1994 1996 1998
Year

Fig 2 Time Variation of Charcoal Consumption in Thailand

3.4.3 Agricultural Residues
Crop residues are the plant materials that are left in the field or the agro-
based industries after extracting the main crop produce. Crop residues can be in form of straw,

stalk, husk, leaves, fibrous material, roots and other parts of the plant material. The main
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agricultural crops providing agricultural residues for energy applications include rice, sugarcane,
groundnut, cotton, maize and cassava. The residue availability can be estimated on the basis
of the crop production provided that the residue to crop ratio is known. The agricultural residues
may have several other completing applications, use as fodder being the important one.
Moreover, it may not be possible to collect and store all the residues produced. Thus for a
realistic estimation of the amount of agricultural residues available for energy applications, it is
necessary that appropriate factors are introduced for estimation of potential availability of
agricultural residues. In other words, the energy availability from agricultural residues can be

estimated as :

I

Energy from agri-residues = 2 (crop production) * (residue to crop ratio)i *
i=1
(collection efficiency)i * (factor accounting for other
application) * (storage fraction) * calorific value *
(2.273*107°) ktoe/MJ

The estimated potential of primary energy which can be provided by crop
residues is shown in Table 3. Rice husk and bagasse obtained from rice and sugar cane
respectively, are two very important biomass besides fuel wood. They are the main crop
residues in Thailand. About 7 percent of final energy comes from rice husk and bagasse. The
land area used for rice cultivation, which totals more than 9.6 million hectares, is capable of
producing 20 million tons of paddy per year and about 5 million tons of rice husk can be
obtained. The total production of sugar cane in Thailand is about 48 million tons per year

It may be noted that in Table 3 only five agri-residues have been considered.
In actual practice, large amounts of other agri-residues are available (such as paddy, straw,
cassava) which can be effectively to use for energy purpose with some effects. The additional

potential which these agri-residues can be used is about 5,000 ktoe.
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Table 3 Estimated Availability Potential of Some Agrl-residues in Thailand

Crop residues Avallable potential (ktoe)
Rice husk 629

Sugarcane 2,613

Groundnut 8.5

Cotton 52.2

Maize 1,332

Total 4,635

3.5 Biogas Generation

A biogas unit is an asset to a family. It produces good manure, clean fuel and
improves sanitation. Biogas production is a microbial process. All microbes involved in biogas
production grow in the absence of air or oxygen. For biogas generation, animal and human
wastes such as cow dung, buffalo dung, urine, poultry droppings free from litter, other livestock
waste, night soil and so on are used as feedstocks to biogas plénts. There are a large number
of animals in Thailand with dung availability estimated at 51 Mt per year and about 8 Mt of
human waste.

Animals which provide dung for biogas generation include buffalo, cattle, swine, dairy
cow, pig, goat, sheep, duck and chicken. The dung availability can be estimated on the basis
of the number of animals and it may not be possible to collect and confine all the dung
produced. Thus for a realistic estimation of the amount of dung available for energy
applications, it is necessary that appropriate factors are introduced for estimation of potential
availability of biogas. Twenty-five kgs of dung can produce 1 m’ of biogas. Table 4 shows the

estimated potential of biogas generation in Thailand :

I

Biogas potential = 2[(dung production) * (dung availability per day) * (collection efficiency) *
i=1
(confinement fraction) * (20 MJ/m” of biogas)* 365]/(25 kg/m"”) *
(2.273 * 107 ktoe/MJ)
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Table 4 Estimated Potential of Blogas Generation in Thailand

Sources Biogas generation potential (ktoe)

Buffalo 148.7
Cattle 162.0
Dairy cow 2.9
Pig 50.3
Goat 0.9
Sheep 1.1
Duck 1.0
Chicken 5.2
Human 61.3
Total 433.4

3.6 Solar Energy _

Thailand is situated near the equator between latitudes 6° - 20° N and between
longitudes 97° - 106° E. On an average, the country is blessed with a very rich sunshine
throughout the year. The solar energy assessment of Thailand has been undertaken by King
Mongkut's Institute of Technology Thonburi (KMITT) and the Meteorological Department under
the Renewable Non-conventional Energy Project directed by Department of Energy
Development and Promotion (DEDP). The linear regression coefficients relating the global
solar radiation and sunshine hour at 9 meteorological stations were obtained from existing
relationship between these regression coefficients and station latitudes. The coefficients at 19
meteorological stations were subsequently obtained by linear interpolation and extrapolation
using the established relationship of 9 reference stations. Estimated values of global solar
radiation at these 19 meteorological stations were calculated by making use of the acquired
regression coefficients and measured sunshine hour data. The average annual mean daily
global solar radiation is about 4.5 - 4.7 kWh/m” - day [7].

Many types of solar thermal systems have been developed in Thailand. About 30,000
square meters of solar collectors have been installed in Thailand till 1996. The primary

application has been for water heating in residences, hotels and hospitals. About 2.25 million
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liters of hot water is obtained daily from solar systems which is equivalent to 70 MWh. In this
paper, an attempt has been made to estimate solar energy utilization potential in Thailand for
domestic cooking and solar water heating.
3.6.1 Solar cooking
Thailand’s population was 60.1 million in 1996 (with a growth rate 1.2
percent). The World Bank projected Thailand’s population to increase from 56.3 million in
1990 to about 86.3 million by 2030 and estimated the number of households at about
19,094 thousand for the period 2010 [4]. The energy consumption in the residential sector
mainly consists of cooking, water pumping and lighting. The following assumptions have been
made in estimating the potential contribution of solar cooker which would meeting the domestic
cooking energy demand in Thailand
(i) The projected number of households in Thailand in 2010 is 19,093,971. [4]
(ii) Average household size is 5 persons per household.
(i) The useful energy requirement for domestic cooking is 3.15 MJ/person/day.
(iv) Only 10 percent of the households use solar cookers.
(v) The use of solar cooker meets 30 percent of useful energy requirement for
domestic cooking
(vi) The average efficiency of energy utilization in domestic cook stoves is 30 percent.
Therefore, final energy substitution by solar cooker in a year
= [1 9,093,971 household * 5 persons/house * 3.15 MJ/person/day * 0.10 * 0.30 *
365days/year
*(2.273 * 10™") ktoe/MJ]/0.30
The estimated potential of solar energy utilization by solar cookers in Thailand is about 249.5
ktoe for the year 2010.
3.6.2 Solar Water Heating
Solar water heaters can be used for providing hot water. In this paper, the
potential of solar water heater is separated into two groups : (i) household and (i) hotels in

Thailand. The potential of energy substitution by solar water heating is estimated at 154 ktoe.
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Among large buildings, hotels have more potential of solar water heating.
Thailand has many hotels which have the potential for using solar water heaters. The number
of rooms in Thai hotels was about 51,400.[10] The estimated potential of final energy

provided by solar water heating in Thai hotels is 2.05 ktoe.

The following assumptions have been made for estimating the potential

contribution of solar water heater in the residential sector in Thailand.

(i) The projected number of households in Thailand in 2010 is 19,093,971.[4]

(ii) Average household size is 5 persons per household.

(iii) The water requirement for person per day is 30 liters per day at 40° C.

(iv) Assume 15 percent of the household use solar water heater.

(v) Only 3 months per year of the household use solar water heater.

(vi) Specific heat capacity of water is 4.2 KJ/kg° C.

(vii) The average efficiency of energy utilization in domestic is 30 percent.

Therefore, final energy substitution by solar water heater per year is
= [19,093.971 household * 5 person/household * 30 liters/person/day * 0.15 * 90 day/year
* 0.0042 MJ/kg® C * 25°C * (2.273 * 10™® ktoe/MJ)]/0.60

Also, for the solar water heater in hotels the assumption made is as follows
(i) The total number of hotel's room in Thailand is estimated at 51,400 with a
growth rate of about 5 percent. The estimated number in 2010 is 112,200.
(i) The average hot water demand for each hotel room is 40 liters per day at 60° C.
(i) The average yearly load factor is 0.7
(iv) Solar energy will provide 25 percent of the total useful energy demand for water
heating in Thai hotels in 2010.
(v) The average efficiency of water heating in hotels with conventional fuels is 60

percent.
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Therefore, final energy provided by solar water heater in hotels in a year is
= [112,200 room * 40 liters/room/day * 0.70 * 0.25 * 0.0042 kJ/ °C * (60-15°C)
* 365 day/year * (2.273 * 10" ktoe/MJ)]/0.60

4, Conclusions

The results of potential assessment of renewable energy in Thailand show that energy
can be abtained from fuelwood and charcoal are 5,468 and 4,700 ktoe respectively By the
year 2000, agri-residues can provide 4,635 kioe and biogas generation can meet energy
demand of 433 ktoe. Solar energy also has a huge potential for example about 250 ktoe

from solar cooking and 156 ktoe from solar water heating. 00
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