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A Study on International Air Travel Dynamic Demand Model
Abstract

Air transport industry in Asia grows rapidly in the past decade. In Taiwan, the number of
outbound travelers in 2005 is almost 1.5 times more than that in 1996, with an average of
4.13% growth rate. GDP in 2005 is 1.45 times more than 1996, and indicates that Taiwan
people afford more the expense for oversea travel, and emphasize more on the quality of life.
From past data about travel and tourism, increase in real income doesn’t response
immediately to travel demand, and there exists time lag. After SARS in 2003 or opening
relative visit on the mainland in 1988, outbound travel demand has huge fluctuations, which
demand even lasted in the following few years. Past studies in tourists’ discrete travel choice
model seldom concern variables affecting individual decision in dynamic concept.

This study aims to investigate the effect of time factor on international air travel tourism
demand. This study constructs an intertemporal travel choice model, in which utility functions
are composed of two main factors: individuals’ ability to travel, including money and time,
and external environment factor. To explore the impact of past travel experiment and future
expected travel on current choice, this study divides time preferences into those for past travel
and for future travel, and uses time preference to, convert utility in each periods into current
period. In utility function, travelsbudgetmisvaffected by travel decisions made in pervious
period, and external environment factor and time constraint are also different in each period.
This study assumes individual=aims on-<maximizing the aggregated utility, with various
discounts on different periods subject to-budget' and time constraints. Furthermore, the
optimal timing for travel in future‘period is ebtained by a recursive method. In parameter
calibration, this study design questionnaire and obtains the data about individual character and
preference in outbound travel. The study further uses the real number of outbound travelers
and income data in Taiwan in the past decade to estimate external environment factor. And
take some international tour routes for example to illustrate the application of the model.
Furthermore, the study analyze the differences on outbound travel choice probability among
different income individuals, and take the example of SARS in 2003, to show the effect of
external environmental factor on the optimal timing for outbound travel.

The results show that travel budget, off-days, travel expenditure and travel duration in
the utility function significantly affect individual travel demand. With regard to time
preference, the effect of excepted travel in future on the current travel decision is smaller than
that of past travel experience. The results also show past travel experiments will influence the
current travel decision up to four years; however, for future expected travel behavior, it is

merely two years.

Key words : Intertemporal model ; Time preference ; Discrete choice ; Tourism Demand ;

Outbound travel
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1)

SrRERE 2 A H 5 F AN RATT B A ETH X o R I L DALY PR R A hd g o
JE Ve -] R N B

Barro (1993) 4 it te i | 7 375 a7 7 B h(intertemporal)ij % 7 5 -
Fr Ayl § A A 4y IR THIFE R % - 5 W eip B T
R P IE B s (budget line) 0 BSHPAE B AR N A TG B A PR E U 7 e
cfesd AY R E R B Y A )% Irving Fisher (1930)#% 2198 5 127 & £ o
AL > BRFE B ORGP F EE 0 eB 22 BB IR TIFE RS H
PR chif b A s ) § A B M TS o R S B R Aok

Bleichrodt and Gafni (1996)# * E5#p 5% & 47 FRFERNE - 4 gd s P ik 4

FERWNL GBS C AT FELRTAERRNETRERS - RenfT L oA 1 f
F AR B F R At PTG D S g A AR i S 2t & s
IA2 (75 e
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B IR L B R R SR d(c),c) W R PG RS AT hh ) p el o

22 BHEAFS

FRHEHEHAHIE R BEEL G M m‘ﬁii\’—jf;\s;::}%‘?ﬁ?i”’p’f—ﬁ"?é’i'
T

A TEEOERFL A FRRTEAAA P OF A RA AL L FRT T @Rk
high o 2 Ed S ENDEGREY RA WP RE A B E T L R
PEASTED

I

i 5 Orthzar and Willumsen #7 ¥ 7 Modelling Transport 3 ¢ % & > < ¢ 3% 7|
Domencich and McFadden (1975)2f Williams (1977) i3k BAIEH B R D & 0T hE
£ BX
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S OBHIEAA R R TR FAREM I R 2T T2 B

’Eﬁ?‘&{g 2GR A st B+ HREIE o

T ER SRR R L A=A, A, A} 0 F D e R X AL R

S ik AR o B ol BEARERE XX DB ¢ - g HEIE

BEEAQEeA-

A BERE>FA cAHBMg A 'SAF"'S’,% toREeE R U, o *ia?‘@f’fﬁ—?{&é{,]‘ﬁ i
BRE o AN R 2R BRER L L Tt o TP BR U A BN
BT

TRED LS ABORLTD Y, 0V, U

ERSIE R g, KPR B A Y R B R L o Bk T P RS LR b amed

R A

FTILRZE AR T A5 T

ETTRN

Uu,=V,+e,
A g #-g EHTH AP x4 o FEEEU, 2U, o

113 ARG 7 4p b i % b M (independence of irrelevant alternatives > fj £ I1A)

P RS SR hR ERENT AT R RER S L T AN

exp(Viq )

P, =t
! Z exp(qu )

AjeA(q)

2.3 2Pk A e

.‘.“.\
\"+
\v

here (R BOFF AT L ERPPE - U BWEAL K ET

F et aek RS 17 SRR R R BRI S B R A 3
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Zhang et al. (2005) % 7+ IR {7 i@ i F FoeE 5 4 47 #0358 (activity-based model) =
%@wﬁﬁﬁﬁﬁﬁ’@iiﬁﬁ%ﬁﬁﬁﬁﬁ{k%%iﬁoﬁiﬁﬁﬁéi?f%
BeaE b e e F RN 0§ A R st O di(group utility function)# ) R TR A fie
SRR PR  ME AR RS R P ERRS TG c SR 55T R

SR Bt PR Bk N b RGBT L BN R RES T A L g
5

Fipse (R 90)fFd ELERNWAGFE APER G & ko PR el

PP ELERRS Y TG P B R R

i SR TR RN EY o R N Y
7

f
1R RPN KPR E L S0P

s —

y 22
&0 @ L hdetg R iE

Sz EE dp R i 2 w0 Horonjeff and MeKelvey (2002) H#-5ip] = 2 & 5 w 4f o
¥ - BE S H|ETIERLE > I B ?'\i&%%ﬂ foE 2SR AR BT A A R AR ) Uy
i it » 4 Fort Lauderdale-Hollywood International Airport i 3+ % 3F 2 (Landrum and Brown,
Inc., 1977)7 J* & R&|Er k3 & A KT EARF - 5 - F 5 ABF P EHP2 > L & &
P2 AR TR RPIDAH D T BEREE F R ER
Bl ~ dpBcdiip] ~ Logistics o 34t ip|&r Gompertz o SALR| » 123032 2 2 {718 FARBS o

NS

FEE PR oA

»
o~

Ji

B2 FaAriE o 2 50 kG FRFES e A % F kg A S
bR Ay EEIER 0 RIpF L FTRIERT BFLE BEFE 5 4o Chicago O’Hare

International Airport 7 3* 3 3F 2 (Landrum and Brown, Inc., 1979)> @ & 3 %_s& i3] f #-%&

¥
5
\

'ﬁmaﬁwaﬁ’ﬁbw@ ﬁ%%%%éi@ﬁoﬁmw{%ﬂw%ﬁjg’m

l—

B AR ey F R < 5 AT 5 R w AT o i

Ji

s
=4
IR

TR B R ¥ 82 B aBf % > 4o FAA Aviation Forecasts (FAA, 1980) g 8|

iz

# 4 = Ippolito (1981)F1* & FFE | T > 2 Fp Rl § R& RS A5 5 Huth and
Eriksen (1987) % & % f% ;# (decomposition) % 5t 2+ & # #- 3% % (stochastic modeling
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methods)z# & 2. = ¥ ,B?B—*» R 73R BN o

Wong (1997) i ¥ 5.5 i Pldp & B 2 = & ) endg 5 e vt ‘“fj - Bl S AP AR
B PRt f P BRI Ed RF 0 PR a4 o 0T
%éé—ﬁ@ﬁﬁﬁ%@ua&mﬁia&£$ﬁﬁﬂ»%¢ﬁﬁW%ﬁﬁﬁ
FAG o TFIT ABE T 20 E KD~ RFERRGHS > D H R T

-

%mk
&

(i}
|l
-.u

FRIHC

bR BERETRY A B L SBGE TS FRESTERIEN o

Qu and Lam (1997)14 53t e 2l e i $7 WA B4 e £ 3 P8 o0
Al 12 ERFPERERBIRE o 1Y RE FAASOT LRAE AR
Gl A Bap et 2 R S 2 R F SSRGS B R A B E O B

FLEr 2 AT OHTRE PR P B A ARG KLY HE R AT L e

FITH EIR AT (R 80)E B * Ayd ik dtIL#(Grey System Theory)*t 47y 38 € 9F
Blo A d TGP RIBRREATRFANNI082 Edfedy A & SHE K BN 2 2 Pl T
BRI T R (7 NSk e B AT BRG] o (E v 4 RIS 2 2 GM(L 1)
e AE R R REEE N E GM(EN) Sk sk 0 B A I RE B SRR 1 S
RS R R G ARIMA HEGYAERLR St A 47 0 R A d NS 2 RR A
T EE TR AT 0 i N A T 8 ARIMA HE5S R R ARl 4 .
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(1979) Administration
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o &y % Y% | ATravel Chicago FAA Aviation | The Relevance
f7 £iF§ 2. | Demand Forecasts of Business
O’Hare
Fp Bl — A ¢ FF | Model for ) Cycles in
International
RIS 2 & * | Mainland Forecastin
e Airport Master 8
Chinese International
Plan Study
Tourists to Tourist
Hong Kong Arrivals
Aod ARRIEESS | MERE AT B Bk SR | S A A 4T s
B Ege L | A2 T A | TP R AR BERF R
FRTT IR | SR B |G R | 5 AT R | FRANST A
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12 E e
e

L SNE s

YA Ag R

F Bt g R

-
sb’; °

FHLKR D AFEY R
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222FRBEIFAT VR
Hausman Viscusi et al. | Warner and | Cairns (1994)
a1
f
(1979) (1989) Pleeter (2001)
Individual Rates of Time | The Personal | Valuing Future
Discount Rates | Preference and | Discount Rate: | Benefits
and the | Valuations of | Evidence from
VN Purchase and | the Duration of | Military
Utilization  of | Live Downsizing
Energy-Using Programs
Durables
P TE* 5 4 b £& £8
A P L L Ry R
PF Y Ty 4 17%~20% 90% 0~58% 80%~88%
EHBUFS |V RBEGE | MEREAI | NEHHE DD

IR T

HAHE 28
b S pEHs
FreEsEx3

oA A B

-
’ﬁ- o

o » e 178
(G S P
Wend ' (7
IR E R
BEERIR
> i’?é@’ﬁ 34

2l 4 o

Len§ R 5 bl
WSk
KR TG
B o Atk
GRS

¢ o

SRR PER R
3F —?F ’ FFE %Efén‘
=

%Eo

TR kR - Frederick et al (2002)
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Fzi e

d%G BHERNSAL LR LRGSR ON AR B L TR ERSLE
#% K 5 0 RN ATE B kP PR S AR R BT R B

HREYET L R RSHBEMAEF L RN F U BHARFERFEL AL
FEOERFXIERTF R ORE 3 W ER S G s

P TERGE L2 XTI T R WP ehiF A RE

3
=
(s
o
)
N
—=h
i
=
3
ED
it

P4 GRFAK- PR R BT o S g AR
FR B A0 L RATL R AER F L A AR 2 BT

et ) 7 5 AP A RPPEL -

3.1 E#amer Sk

AT S G 0 0 R B A S s Ol 2 T ol A R kAN A
FRETAT S22 M GREY AP g S AT Y UL BRAEY kD
Cobb-Douglas 25 ;% e * S e » H gk A5 384 F &

U=U(G,L)= AG“L’ (3-1)
Subject to

roxW =1 (3-1a)

I=G+C,, (3-1b)

W+L+qg=T (3-1c)

FRGD? G E-BEM R A (R RE D LAY R B U
BRI FGE oA f B LRI BRI TR R DA 4ok T L ARG b A
T ARG X B R ARG Rt > 450kt Sfcehiidic ) T LA T GELI e T E $ok
PR a B fA N AT A BBl B A TR R e
O Peen B AR R o 2 * Svficdk * Cobb-Douglas® 3¢ e e o 45 % R F] & i % B

3

N

L‘L 2%
7 e F $54% (trade-of ) B % o 38 (3-1a)¥ [5 B 7R > @A B @I BT
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AT AIFFEIGREFORA R L NAE PO TS W AEL T A B S g
BeAp 2 & o 7 P IS 5 (3-1b)P EHL L B d GECppifrk 7 HTFIE P e oo

B G- BHEPMEL N HRE D Corn BNREFTF PEK S A > 5500 By
NEEF2 BN R Crp - P L NG A TR R

z
ER
MEATTEY ERIN) e N B-lo)WE T L iFh R o BETIR G e 2 B R0 LA R

PR 0 gn 1 TR R o blheFE Y & A o TR A RER o W
Litqz 42 & 5 ARE > 47 APFF§ 1152 B e £(3-1a)~ 3-1b)E(3-10)? G5 - &
MEat a2 ek R EAE o d (3-la)? B ATEE L TR G Al w2 B
R F R S gﬁa%c » rﬂt“&r%ﬁi‘aﬁ?’]% SR - . RIS QVE L
B BH 4 WGNG-10)7 M 3R b B lig R e BT 0 1 PR e S

R R S ] P 2P E/ﬂ;ﬁ,ﬁ 5 ,—f—\ﬁﬂgﬁgﬁ&mg\gﬁv’ﬁ Foz BihopI®, ¥4 1 (g
B eni e B h o AT GH A R AW Ao A WH AR RLE S GELS R 5
FAER 2> AN R F NGB (Tt S Hichdk A A58 o Cobb-Douglas® 3¢ s #

S #icF 5 & & R o S (indifference curve) s & er o gt iR T R —*“3;’# A

3.2 3 Eeamct Sk

Max U, =U(g,l)=4g 1’ (3-2)
Subject to

 +k,C,, = (3-2a)

w,+l +q, =T, (3-2b)

NB2)E AP B S P B Sl R o Sl 3¢ i
THRZTES T AED VAL E S AR Y UERLERSE o 4 Lo

hiklic 0 T LA T g TR R E R R AP e Bk
PR E e LB ARG HRT A AT R T R SR Do LB AR
(7ehp g > 90 A A0 E @A LA P FRERR B S TR - AR S RY > IR
e S R LR R g R T R ] LA

R EEN AT PR HE X PR g2 [ApF W G-1)PGEL > A W AT HRrd T
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B g BANAAME A NS EY Skl X(G-220)F(320) % 7 kAT g,
AEMEN Mt C, A NREREBNERTE k- BhHESERL S -
BEFk=1REA TR AEFH PG IREEDETE > F2ZRTE o w AL
(EenT e @ BEE W@ L 5 F W R AR > g h 7 1 (08 KB 2ok chpE o T 5
¥ AP o

-

Fenmt R BRI EEIDPHEN DL R AN EP G LA R 7
Koo B PN L7 MR ALY el r cn A F o4t E R TR R g o B
PN TRARFFH T REFFH ALK TR TH DT E 0 Py R forr
ik kv BN Y maz g g e 8P 2 B BARAORE o Tt AT hE S 4K

ERRETDHEY > E G FREF A PEERS o

3 T 5B e

A 32 8- HIEEF D HASH O o K BHSARE Y BFRRE I EA
¢ g TEH Gk kB e T TR (discoun) T F 0 Bt 7 A R RS Rk
* @ et i o k% Dobson et al. (1989) > Katzet al. (1991)22 4 2 P (2002) %73 & i 48
SR P B R A A R A BRI B i T e (discounted utility) o
PHLATES? EES oL WUERER P S P E A VR R

SR G hpER R R R RS o 0T N AT R PR Bk B2 B

n-1
MUlz[ ! J MU, nej@%‘( (3-3)
1+ p

AR Ap R ARt o R B PR BARE B RS R D] AR @ R0 fR R T G

st etk F]3 (discount factor) e MU, % 77 &% 1 #p PFR X Fleang sa® @ % 2
+p

FTRF)F o p 5 aTH cnpF I R4 5 (time preference of utility) o % n=2 B ;% (3-3)¥ 11 f%

FH o @

g v " iy . VR A . 1
i %28 ?i‘gﬁ— BH ot ER4py 3% - Epfgi“éﬂﬁl
_+_

piE— A G %3002 it 7 EF F Koopmans (1967) 45 &1 &R T 5 e p BF it

éﬁi%ﬂ’fﬁp,ﬁi’ljpaﬁﬁ%wui11@oﬁj@3wvnwﬁmgnﬂ
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£ 455 10000 B H e o AR B EE A OFRT o Aok BHEEET £ 5 2 82

(F- E o BALR €T AP E PHWME&%%ﬂg’%W{ﬁmE%%
l_’rJ

~ 8- & (5110500 ~ ¥ B T R st ARl e @ b k]S P pER

& \
&
ES
P-H

% 0.05

4 NGE3) 0 TE AN RS L e Sl AR U, R A AR

| 2% 31 (& (net present value)> 3¢
Zid o LA A K- W T E > U A7 % t PR L Pt o
B2 GFP R AH 0 DB S| N e

(7t = Ut +(LJUH1 = Azgtalzﬁ +(LJAt+1gz+lalz+lﬁ (3'4)
I+p I+p

ww - B g oo A AEFRAERETG > AR B - P RS
{7 5 0 Bt RS RRAR B AL AR R TS SR T F AL AT BRI R
BT Lo B AR KD RO REZEAE S S  F 20 ¥ - AR BWTE
TP P G MRS DET L AR I RSSO R - AT Ko

AT o P R S TR B2 R E L AR PR R a7
Foon - REAREY gl a1 Y R A KIFHF S F AT ¢ RSl a2
B~ > B P i3 57 5 IR s is 5 o B BIEAIER Y TR IY F
REDCY R GRS SR DA RSE L5 SR BT g2 i ke L
AL OFHRESE LT PR TEE Z R TR S22 S B R 2

TR e B A RTFH RS E L e PP RS FF B R E B Y L e -
+%@éa%%rhﬂ*Wmé@~wwﬂ#ﬂbs1»»*Pix¢5;uw-@ TR
%%ﬁ’J%&ﬁﬁﬁiﬁ%ﬁ?ﬁﬁﬁéw%ﬁ’%ﬁﬁ%ﬁﬁ%%mﬁ%ﬁmﬁo
P PR AF K N A KD Gkt TR ¥ S IREE IS A A kgt

TR FH GV R EHED g 2 B JIF s 0 RFI A £ 8 &

o

R e S L ) LER R T IRVt F R
;E!F;%;,fg_gl ¥ |} Paék$ﬁm]‘1§ﬂ? o ;;]J&rimttfﬁ'gg‘%&ﬁf‘?%’ﬁ S;L‘ ’ _&‘TIJ};%I' ’ l’f_L‘TIJ};%], ,%J‘
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FRT T MR B AR T £ 67 S(1+r)° = 5 fe F2xc* % Hhopt > 2 R F R
Gl 0 B d R Tlemed TR AR AR @ 3 LG AR PREE T R b
PR > Flbig T WpReach b AR LG A B I et 3R A R e B pER
ot PR g o AT B F wm ALE 2 AR KT Rt o NG Boand (R ehi

A5 el 3.1 Ao o

#1|

120

0
-3 -2 73] ¢ t+1 t+2 t+3 Eﬁ =G|
B 3.1 s g YL T 7 )
Bl 3.1 27 BRAFRFE B3 - R, W2 HB 22 8,7 > 2 FPEF

REr I HHBME XD s §752% B3] BR2FFP I RiREH
PN E PR IR -2k B F- BETATBHAY (PHEL Y AT 2
EE A MR LR Arer 2 HARPFDIFHRELEB S B M R £ Flak
PR IEF N NG APFRBAR R A A g Rk FAITR Ik PFRSA F
HEEE R A R o o B ERLAASF o B AR 2 %
Foo g H(F B)E R kg 2 it RS a TP BB IARY
g5

et o AT A H-F B BANHEL P2 ok B A RIEY E I eroet Z BFhL R

FI8 sk TP R 52 6 s 5B B A kA BT R R S o T R P
P o BRRE L 2drIHp o Rkt B R U R BEFHITE p oo Pt i

B E IR E AT S 5N
total U =U,+U, +---+U, +---+U,, +U,,,, =2d +1)U (3-5)
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1 d 1 d-1 1 d-1 1 d
U, = U+|——| U, ++U ++|—| U, +|—| U,,,
I+p I+p I+p I+p

2 d
oyl L ) (3-6)
2 (1+p I+p 1+ p
Total U % T 2B B PR B E 22t » L F 577w A 0082 gox it 5 pies A&
R R A R A R ek R S AT > TR Y BT B L b
SR KRIFH AT A 2 P AR T § L PR T &

AR R R LTI L 0 R e

.A

F3-6)Y U 7 BHAS ¢t PPF > B L PEH PdTIE » 4ok 17 b ez F

APER i T R R0 T E S § 7 b o R Ak hREPE A TR o

d d-1 d-1 d
(7,= —1 U, + L Ual¥ RS L Uy + L U2d+1(3'7)
1+p 1+p I+ p I+p

Max U, = (ﬁde"d +et+ U, +-~+($de,+£, (3-8)
Subject to
I, =g, +B, (3-8a)
B,=(B_ ~k_C,,)1+r)+B, (3-8b)
w+l +q =T (3-8¢)
L+l +-+1,, =L, {tt+L-t+yleT (3-8d)

PGB R AFLHG RSO R  U A b o P D RRSE F P2k B

B T IE  URL T - PR E L E R AR ok BRI B RS S R
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= edT IR ] 5 / A4 B2 sa* EendTIR o 2 SBUR R * 38(3-2)77) 5% o

7(3-82)3](3-8d) 5 # B I B AL > 3-8a) A ot F W AT LA fe T - R
G R ETE L BAeS BIP oB& T ¥ A (T 5 RIFIEE R > (3-8a) 27 (3-2a)4p £ » #+3-2a)
PG, LS B RFZEY AT E G 7B § it Flpt i Tig g 825
NRELFNT 50§ AL RBIPE > MRBIP L FHEBDEBE S A REF LB D
B (258 1 (3-8b) A& 7 o N(3-8b)B, A 7 S pE o BRETRAF AR SIE Y Mg 29 k£
T -2 FL o R RIEEP IR N A TR RIE 0 S I 0 B A Sl
PEFE T ATH e 2530 8 o 3-80) A T B T > 1 TP w, ~ B X K/ 2 d
BPER g R R R o gt 3-8d) A T AR B RT G pR hT R
gR 0 FEITEE BB E AR - 227 5 bk - E¢ REp i) LA

A2 BEpd kB #icde R4k L FENER G E ORED Ko

3
¥
—x

po* Jf G o 1345 Hsu and Guo (2001) 7% G #3005 Sk * -9 S B % 5
FOACR T T A iy 4 AR P (8 FBCER T 2 BSY o F et ik R g, R A

RE TR A dm B e B RS HA) e

p

m, = Cﬁ“’ (3-9)
Bl‘
DP

n = (3-10)

S B9) I mIE BV A ) B AL F T P RO R A 0 BARG

RS2 B3 g ARl o B 7 TR e R B R AT R TSR ARt 0
BALR AR EAL S o S Aom T AR S BT BRSO R AR - O,

SEMp Y 2 R NP R AR S A RO EEE B 5 3F 5 A AT
P EFAREBGRBTY A AT R FARRE R HF BRSO T

T L A \;1‘]»_}—/‘ ’ gw Leb4 2 f%&g{o B 3 7 E{lﬁ% T A vs’:é;?‘g o
S (3-10) 12 8 Hon, % 7 B AR B P AT BLBp b S (T AE R R B fh (R R P Beeh
Bl 825 (3O)MR 0 BALFE AR T HoAR 3 0 SRR S 6 B AR AR £ 0]
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PERE A pod o DI Aoor BAp b avr R A RPREST IS Y hX oo @ R RIRap
Bl FHEFETEREF AL e 2 M Gk B AR 92 & 1 P arkisit o
B TR G G — § RRSnTIo0 § Rl s 723 R B B LR — IR 100 §

T#ci 1021 & o

AL T it b M ERL G4 BB R 7 R 4

RN

& oo H AN e

B
c? D?
a B our our
Utp :Atmt nt :At( ét j ( lt ] (3-11)

t

34 FH-F

PR B et T Slcs B At AT BAER S Z WA L MRS E Y
PR A A Rk, (T S 0 k=1 R

o BREER R Y F W RE DRSS
275 k=0RTF 27 F ARR R ARG 2k o A fS KA 4T o

Ve =A,B)" (1) (3-12)

P D? !
Vk _ —A (Cgurj ( ltourj (3_13)

LAV, B Y VR, el R 2 PRE Y A S R B G 5 #

AR ASFEUNERE L ez VN B SN T

InV,=In4,,+a, ln( )+ B,In(l,) (3-12a)
P P
InV, =In4, , +a, ln( Cl;‘”” j+ B, ln(Dl"’”’ ] (3-13a)

$(3-12a)22 (3-13a)® > V&7 2 > ket B HP gp B o200 B SHF &
MG AT FHAR DL G R T EBERFE M RSE LR EFE 0 A5
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GRS 67 T R o LHET AT BHIEN BRI G AL S8 BIG 0 A
- A ATRB S B A REINA o b BIRBEION KA MRS S R

T‘_L

1o B RS> R BR G f0 APENER T DRSO E S T i S IR
PR AR A B EUFR DA S Rkt RIE B BIL T FIM YA e i
4R AT o S BA AN e T
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EEFEDEA S BE BN BRES GE ke FIHE R kY L E 2
PEE & 7
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d %7 BRI L PR i 5 T O BE R

FG-15)% 7 BREHREE L AR E AR L RRZ > T e E G Rk
om0 AT hid RBELRPED AL G WL BT E NP GRS E L 0 BT
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Bimird o se- Hiae A KTpPEd 75 25 il 4 5 > PR e 5 18 D)y
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MR R 0 Bk - BRI T SRR B L P ARl R E S
Flpt s B iBkE > B BLY 50,1 B FEIFRRA R K A kT S e T G G A
RPN PPRSERP S AT L P OT LB FEGSOEE B B SRR
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