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ABSTRACT

After nearly 20 years of development and improvement of yield management system has
become an important decision support tool in many airlines. In this study, the definition of
yield (revenue) management for the "Through the understanding, anticipating and influencing
consumer behavior, with fare price discrimination planning products, through product
demand forecasting, seat inventory control, overbooking control processes to handle
passenger demand uncertainty in order to maximize revenue or profits from a fixed,
perishable resource’. This definition shows that the transport industry in the pursuit of the
goal of maximizing revenue, the need to face the aviation market with limited resources can
not be stored with the passenger demand uncertain. Demand ~ fares and capacity control
between the three there is a complex interactive relationship.

In order to efficiently deal with these issues, the study by integration over the past airline
yield management research methods and results, to build an integrated yield management
system. Combination of the demand forecasts, fares planning, capacity control and
overbooking control, in accordance with changes in the demand for market factors, a
systematic combination of market demand forecasts, improve the stability and accuracy of
forecasts. The accommodation for the most efficient allocation of resources and improve
profitability. In this study, the demand of each system module as follows: 1. Demand forecast
booking module to collect data. The airline passenger demand factors and supply factors
subsume into the module through the development of a demand forecasting model decision
the demand probability of each class.2. Fare planning module design of the product segment,
according to the diversity of customer needs and different customers for the product value at
all times recognize the difference between products that will set the optimal price of the
fare.3. Seat inventory control module is divided into seat inventory control and overbooking
control. Seat inventory control for flight planning in accordance with the best class
configuration, and modules based on overbooking ratio system settings the optimal booking
limit.

This study is directed primarily to the yield management system and carries on
systematic planning and analysis, and every mould group detail procedure plan, offer
foundation that system set up. On the practice, by analyzing the building and constructing of
yield management system, hope to offer the domestic airline or information software
company, develop indicator for yield management system of reference. In the academic
literature through the collation and analysis of complete, | hope to provide future revenue
management and who is interested in the field of academics, a comprehensive framework of
reference, and to provide direction for future research.

Keywords: Yield (Revenue) M anagement, Demand Forecasting, Price Discrimination,
Seat Inventory Control, Overbooking.
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f i /& (Adaptive time series)

ELE SOk R
(Time Series Models)

L3 §F (Linear regression) AR EATARER FI
i £ 3% L ie(Bias adjustment | T gt 3w BFEHCGE T AR SR
technique) #EREY -

A SRR - BRI SEPFRES | AR & B2 EEINPFG

U
(Regression Models)

1



st m %
(Neural Networks) LEES A
2 HI g P L Ffoa P
A2 R SRR PR I
SRR

A

(Passenger Choice Model)

R MVAAS

5 R s (Principal component analysis)

(Multivariate Models) 2. LAIRE A
(Canonical variate analysis)

2 & Kaman Filter #23¢ % £ 2
B $jir(Bias adjustment
technique)

7o kiR o (Viswanathan, 1999)

IR e
(Adaptive Models)

g g2 > FRIFRZZFEART F o P fiE g EEF RA
BIBCES Y o G B R S S H RS R 0 B IR e

Wickham (1995) £ 4% 7 #§ H pF R A 71 (Time series) ~ & 4w §& (Linear

regression) 437 =4z & (Booking pickup model ) = #& -3¢ % 75 iRl &t
g e BEHPER AN &AM H T2 (Simple mean
of final bookings) £ & % 37 i f{§ ¥ 45 #&-T /2 ( Simple exponential smoothing
of final bookings) ; 37 Jc &8 2 K& 428 Al & A 3¢ (Classical pickup
model ) ¥7 ¥ £z & ;8 #7¢ (Advanced pickup models) - H s ip|eit & 2 &
LA A F R B2 3L IER o HF R BN (£ # F_ Advanced
booking pickup model ) +* & & A 7| & auidie fFA R & o B P g
REIFREV R EE] 0 X EEFEF PR G -

Weatherford (1998) i * & % L cnI f& 5 RIEP|I> 2 - RIFPFT 37
Lafe TR EHBAL BT 16 BFA A F 2 (Data Collection
Points, DCPs) » 3 % & Tl kot ot 7 RS el Fadd o H 2 2

FPRER R FIHC 0 ¢ aedp e f 2 (Exponential Smoothing) £ 4% #+ T 152
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(Moving Average) ; &4 gF#5¢ (Linear Regression) ; dc & 34 #i5¢ » &
4z &2 (Additive or Pickup) % 32 (Multiplicative) » ¥ ¥ ¥ g 3
TR A - L2 e g arT e TR R FRG 2 - A8
ga;iimg%’ f%%.fmﬂxﬁ%ﬁ*°

BHERF P m TR FE FROAR VL EY B THRPEAR
foit o & N3 1005 TERIE FES o SR GF o~ e o~ dplc T R 2B
B T30k chd iR ko o BT D AR H chp pn k Ax

o

Kambou and Cramer (2003) #-37 L4z 4 2 5 BRI » @ @ 3:E 3
dom i AT AERfE 0 ei * H - 37 (DCP) B 1R 7 3% % el -
HEL PR EFnE PR FEE & dr ) F %= ,,F,gg

= —+
f
A

1’:%

fod I E ﬁﬁ+mﬁwm %wm«ﬂ%wf,mg @it
o AP IRINVULHSEFEE AL MRME RS S M E AT
;Ro_gv@.%.@ﬁéﬂ,]iﬂ»ﬁ?,—wu;} H @ fzf ﬁ;;,v*g%@ﬁ?;; oy X

2
2

ik

wiﬂé?ﬁjmnw%l’ RAFEA3 T hents g - %
A - R ARRE ET R PR R LAF AT Lo RIFZLBFLT L
WA o TR AL UG R A R AEEE L EE R R bk
A BPE T T U o g SRR A X IUF 0 F oo BT A K

chg feh g - B3 ARk B hF R - Weatherford and Polt (2002) #
BR G e fA7 2 0 @ 35 Naivettl ~ Naive#2 ~ Naive#3(< Pickup) ~ booking
profile(BP) ~ projection detruncation (PD) 12 % expectation maximization(EM) -
ﬁP*%“ﬁiﬁﬁﬁﬁ?%’%ﬁEMﬁ¢Dﬁﬁ%&£WM%ﬁéﬂ
60-80% g kLY > B Z Ry eend MBS BT o @ Naive 2 A%
#1% Rif 3] 20-80% - H FoaL ¢ 0 Bl A ﬁu%m%a‘i'l TRRIEFEE o B
fo 18 % 7 B & Sy Q‘Egﬂﬁlﬁﬁﬁa"@diér% T FEER A R 2
7R RIT MU AR T 2-12% 0 FIRIERRTR Y AR 0 % *
AL s A s R E & F ReniEip o

feF 129 > R E AT F (Noshowrate) 2%z 7 5 &~ ~ £ &
F1% - Garrow and Koppelman( 2004 ) #& 3] %< % 37 = B~ 5 & K ) 5 2 #0530
R ¥ AR RALRIFF IR FL0 R L AR A dic o 3T B F T
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TAPMA EHREIA A ANFHAT B H
AP Tl g2 R %FIR 2 A i - Kalkaand Weber (2000) -~ Pastor

TR E RIpRI Ay > FENIERE RN > Weatherford and Polt

(2002) 2 &1 * wopefd = Z3ppl4ng A ¥ g £ e L ARt
@ Neuling et al. (2004) /3 ¢ & s £37 = F 4 (Passenger Name

Records> PNR ) # 5 #icdy s A ke L Spip| gt £ 41 % 8 B8 ¥ (Machine
Learning Algorithm) # 3 Fgipic3] » & F3p37 e A T eh3 & (No-show)
:{E/EIJ o

231 ] &

ﬂJwiﬂréﬁzﬂﬁﬁwEWz,fﬁ W ET B

3R R FAIR S RS MR TR TR
B qoie 4o 5p TR N Fr o

4 £ &SRS
1970 # R &3 8 > — L gy 2 P B4 P AR TR AR TF &P HF oo
AT R R AR OPMATME DT FRIEYE B A R A o
LmHWM(l2)jﬁm’w#9m#@$%?ﬁﬁ%1 R R R
PHER > PR ,j%c»#fra‘r%é LB G AP HmEY VARG EFEER
FRASRPTLY LHFREE SRR z
a%@mﬂ%ﬁ”ﬁﬁmﬂk’”ﬁ%ﬂkﬁ $B2 A8 REFAL
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Weatherford (1992) :i%—f-*ﬁ FELHCHE - THERRRERELESR
e~ 2@ P AR 2 A G EIFELESHL L BRTE > DY
PERTAFE R (PerlshabI&Asset Revenue Management ) 2. &3 » %
R THA AR ERER S SR T AR RY o, LB P T
FERREY 2 FEEASHY - 5 Botimer (1999) B AL AL
WA S & Bk E A (diversion) &3 U2 A 0 R - AT
® AR B A Rk B AT .
TER > BEFRRARFL S ZREFEAS- BAL ’ji*)%’fgé’?"éiﬂ

% = % o Gallegoand Ryzin (1994) # 3 ¢ » 2 & € § F %Eaﬁ% A 5T
SR AR Y BR A &ShE KA Poisson Az ¥ & F fdidik
m#ﬁﬁxa g T ﬂ’.éé;?;f%fémﬁx f# o JL* g Rl PR
POgASTEERFARL ARzt P - T REG
AT B R o

Feng and Gallego (1995) ¥+t 2 F S #c ¥ - LS a, > & 7 &
LHE @u‘*f#mﬁzn?ﬂfs_;\ R ERE YRR o kB PHE
A TIEE o o AF R R ‘1%"{]5?—'?]’?7- %% i (Feng and Gallego

Q%@)meﬁﬁm(mm)@ Bh'%GFIEE SRR AH Y o
7 - E ¥ s et g g = ACA] - Bitranand Monschei (1997)

5 lﬁﬁﬁﬁ 'Fi'% Té%ﬁﬁ WeE o EECRI IR S HrE A e B B R
FYRE » 0 FEP T > AR REFAAGRODORRGRE B4 > P H
NEFRBRFEY LR B F R o

e =S 3;?%1 = % > Galegoandvan Ryzin (1997) &= 7 %% T
A BAP R ke A R o RfRR R TN P A OFE F S
G Eo ks d T BARER 7T h R} v -Maglaras and Meissne( 2006 )

BOR R AR AR R 2

B RIS L i ¢ 7 o Curry (2001) 4% 419 3-8 s i st o
Kfpidsng 20 EF R E R 0 MBS F o L OATRE R 5
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Anjosetal. (2004) 7 3 ¢ K i- L H 2 (oneway) < Z T FAY > 35
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7R IR e Nt A e h K S shE 50 o
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PFREERAFIEEY B RERL o T EmrE RN AL
e d MEY BB P E I H- L4 - Aeigz @ H A 4R
it s BR PRI EL A FEAGZEARRIREFIE A2 Pk 0
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ARsge RIS ¥ Ao Al 2 o dg e RAIH N 2 kT F
Fa 2 gl PN RA g RN FEF ~REAE(1999)2 7§ R
TALENZ NS

%&@%’%%%ﬁi&@%éﬁwﬁﬁﬁﬁ%&ﬁ%?%i%’M%
£

lﬂ-g’wﬁi’ 13)?-4\?#&4&"4?’3 R 5o gt B endg AL
TrAR R FABRF b Ry a5 F
oo BIE bt R 8

PEENZ Lo 22 HEL B4R 228 B 23t o B Y AL R F
FhifgipikE > LA S Enimd ] By BRAT P FE
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B 23 &% 7 LR

251 rsp i A2 gl

SR AP Y CE LY BB e B - TR -
(Single-leg) K ALr# fi (Static) ¢ g2 - Hi1 &5 » BLL hfh 4
B2 (McGill, 1999) :

1. ¥k a7 inig® (Sequential booking classes) > # jei- B T £}
- A E AT F R AR

PR DGR o MR FgEF RNR- RSN F 5o

E R R R e

2
3
4. * % P~} (Cancellation) £ % #1 3R (No-shows)
5, ¥ % i H - Y bt 1 3 g p Lo

6

AER SRR - KRR AR BA T e
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Pak £ Piersma (2002) iz 45K 7 3% » #Ag = RFIH 4~ # G d 5 I
L AR S o o S 1S VAR < A3 TS SRR RS R I

FaprgEe

p 1972 & Littlewood r2 3y 3 f Mg 4R 4 - % & BB B A B
FHAFELRH o ATRLNES R TR Rk S
MRS G WH P RILT KA AR AL BR A BRGNS
Bagi > FBAS B S P FBA NS ENL R B P

I 2 s]= QR =1- F(S)

He » F(S)AE WA 3SR F2 AR AR Sl adgir Y
I

i%x%g; ﬁjul g;lj é
EMSR(S)=f" R[r;® S]

Bhatiaand Parekh (1973) #-3.8p ¥ o 5 Snficds b B (= fe ¥ 2 @ F 1%
Fodeo Mer B EP M RTZRERES

¥
%= O P(d)d,

C-5

RO CHrTgh FE o p(d) P AR FEEE R BB R Sk

Richer (1982) R & #f v i 2 £ e ¥ Jh (- Bt S 0 F e 5 2 %
o R L R B PAS) B R E AT LS YR
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DR=r,%P5(s)) - 1, XP2(S,) P1(C - s, +1)

AT T R AH SRR L R T R
RIEG AR PR T 2 3T R

Belobaba (1987) # Littlewood (1972) #74&» ¥ F F 5T 2 f d it L
RiFERBET S L F el iz 5 T Y FrEg et s ) (Expected
Marginal Sea Revenue, EMSR)%L N TR LT AR o

He ZLAIFSsBRAEZEMSR(S)EFHEs B AT 58

z f%’,i ijcﬁ EMSR(S) =1 XPi(S) » i ¥ $H s ordq ik im B § R it o
LR '%’#BIJLE‘I% WE s AT M LR REFTES G
B 2 ks 0 B R4 D EMSR(S) =1 xPi(s) =T

,\- L

qm

HEZBE RN B ETLS - BE R RE Y 2 kP T
S TEMR(S) =1 Pu(S)=r, FREHTERTLES - al b L2
2 B PLy RIS 2 B kA S g e B B R R

SSE Sk HA a4

EMSR(S}) =1, P1(s;) =T,
EMSR(S?) =1, XP»(s%) =T,
PL =S+

SUE LU ES FER ST ST BN DE .

BT R e P aSn DR BB R Y 23T T

=1

FoBL R AAFECRIBERRTLL S REL B B2 BT ik
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ARl mE - p e e ﬁ%? i&zr%§«$J

(Protected level » 43 i %% %) » £ ™1 2 3%

S

R

|
i
il
4
*’-'7}
|l
S
N
x\“\
ke
1
S
poas}
beits
&N
)

20



U g s e mgigidifra @ FEma3rm e wd 3t ak
P~ EMSR iE 427 - Belobaba ¥+ 4% % 5 ¢

NrE2 B - BTl r X kA > A W EATE R gk o d 3
AT R gy g b iodp g BH > Fp R art 5 RS g O P onE
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Belobaba 1% I e in iy —kuﬂﬁ TRl 2 PR RiEL - k2

Z# 7 f2% (Heuristics) ¥ st 43 & %3 5 F f# (Loca optimal ) 2 {& Curry

(1990) > Wollmer (1992) 2 Brumelle & McGill (1993)’ Ez% Belobaba
st o 1 & fg R4 (Dynamic Programming > DP) 45 & % f% ( Global
optimal ) -

Curry (1988) 4 S fcs A4 S] 5 € & 5 A ope B2 boid 1 iF
5 EMSR(8) = My o 7

_ Sh
EMSR,(,) = Pa(8,)1, + Py EMSR, (5., + 5, - d,)dd,

gﬁ?’—?é"f#pﬁx T T2 Y ‘ém}j,ﬁ»](”_ ,if«ﬁ%ﬁa
PABTELFIRACZYPYRE P FREALLEEMAN frE Y
H B &

B BBEMBZIETE -

Wollmer (1992) 7 A A R A RE S E R T
FREE2 B AL ERMNEFNEE = Va2l mBL AR B
oo R v ot @ oz oM W ¥ e F o0 2 % 3 n3l o

%

DER,(n) = ER,(n) - ER (N~ 1) » #+57F £fEma 5 > 55 =na i o 7]
P RS - IR 2 B gEARK,  H L ELT

k=0
kn={maxn|r, <DER ,(n) for m>1}

-—r\\

T4 n3k +1pF > r >DER ,(n) > @ * n3k B> r <DER_.,(n) -
“f—i?&i’éfnﬁééfﬁﬂ Fz G dl R 2 g Nk, FoES S MAL 2
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WMERTE D F 2 g N3K FIFERES S ML 2T g R aptind]
FA AT

EFei(n)zrl{nP[Dl3 n]+ng[D1= j]g
| j=0
DER (n) =r, XPED, ® ny

5 ER, (K, +D = ER (k) + & {DER, ,(k, * - DP[D,, £1] +1,P[D, ? i +1]} -

Flpe 3B ER (N)FF > d % - s & B 4s 0 328 DER(N) » ¥ am=2
A2 > 5k K o Wollmer #7#% 4 9 2 f HIE - MR gL
NI T2 ARG ETIHERZY > D RRFEERNE R FEDEE
BV YRR PIReRAg TR o LR AE o
Brumelle and Mcgill (1993) B4 * S8 3]& 5 2R3 28 H 7 2. X jle s
& i v * ;* ( Subdifferential optimization within stochastic dynamic
programming framework ) # o e P ac i3 8 A 22 34T S RS R
Ao B 0t EMSRa { i i E $ 3T { B e E L2 5 EMSRbe
Robinson (1995) M7= U4E 2 ¢ SR 2 7k e8P FjcFd &
#c o ”'éf S B E ﬁiff%"\gpﬂi‘ v B HZ R MAIT I UEE 0 P
BHFRFEVRREN T BFEA Y FIE 2 B e F 2 HR
~:7f¢»¢4ckﬁﬁ~m E%%mﬁ%ﬁﬁ“ﬁ@i%éiiﬁ&ﬁzki°
Li and Oum (1998) # & 4. ¥ - 2 1457 > A {r - 242~ 7 & &
Wendg o e o JI BHRRILH S AEP AR L BEX A BOET 0 3 A
- 43 i+ 4 fe-T §Fenft 42 - Ladany and Bedi (1977 )£ Hersh and Ladany( 1978 )
B-H BHoTe s S bR F (two-leg) > 2R m 7 AP 0 HiEXR AP BB
ForbpEAG T E R E R o AT A PR AU AR S H Tk S o
Van Ryzin and McGill (2000) 4 % - B @ HE a2 ig =2 > v P 3| 4
RPN PRk ER 2 F & T R R H fj’ﬂfﬁ& | iE %
éfékﬁoﬁmj+bgﬁﬁﬁf’&ﬁ”éﬂuﬁ*‘u% if
KM HIRREL 2 Z R Eeangd RIER o R (AT EIFE LA <
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FRFLR 7| K 45 4 niR ok o

Rm oo PR R EF LB RS R IR RA R R A
ABPERF O G oo N E REEF AL R > Fakg KA AL DI
@42 (Arrival process) M # Ak e N EEE  BIR G IR o REARF AR oo
VR R SRR ATAREAHNAEFL L AT 4 EE LR
R e o

T g HELIBEEEANLIAT > F EF FuEg R
Rhas N AR f?'»—fr'dvi 3o R ?ﬁ#i“ ] A ”'—"i%ffh‘ °
HY &3 M2 25 15 (1999) ci Belobaba - EMSR #.3¢ » $#%
FIigA e g M F 3 #Bffui BAgg he Adnfic o HEFd v e i kN
ﬁﬁiﬁgviiéw*ﬂ’#*@wﬁ;wiﬁ 4&,5%@»£%
= Mo EALEE T T R L 7 FAg 3
'ﬁ%ﬁ’jg;%ﬁ@%iéﬁiﬁﬁﬁ%T’g—

R ST I L1 R RS I I LY
SR MY 2 %}E\W#&I——‘éi\zﬁf ol 4t o

Gerchak et al. (1985) £ % #-i3#f 7| e &g(&; A 5 V)i B )
FooBPERRE gL TG o 7 M F RO i E P B

%’ﬂﬁﬁﬂﬁgﬁﬁﬂﬁfﬁa’aﬂﬁﬁ ?m%ﬁﬂ% PR
BE o Tt Robinson(1995)f,:<5a' TR BEKOTME FF R g A
PERt 2 TR LBILFRERDUFEAL L  RER SRR

=g L o

Lee and Hersh (1993) 3 &3t 3 A7 7 #37 =i AR4L 5 H - PFE > @
LA P IRl BRF G RIS 2 2 e o Flt iz
;!PF?*JW%J;WL@%:&;%% ﬁ #2 % Possion Process z. 2k 2. 5 B 4 K PFE >
Ry g

byt B CE Sl M S SR T g
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W ARR o PN 2 BREL T g AL B AR AL R SR A
TREEARY AP Y T I EFRENZHA S AR VTENER IR B
RPEH TR 28 > PFHEL 5 AT
%%é%iﬁ%?a%“%ﬁﬁﬁﬁﬂé1%@%~ﬁ%@%z@a
FROMEERAEES L AT AR R{L2..8 c A ECHER
%47“ﬂ”kﬁéEQ’%%ﬁj?wﬂﬁ%&x’M“ﬂiﬂ Ly
HERD A S dE@ T RR Z cE  ERT S F R e T 2]
éZn+5{ﬁEQ*uﬁ%?&ﬂ@TQﬂMﬁﬂtﬁéTﬂiﬁﬂﬁ:

‘I - - ok - - n
er =} PERTF R+ ER) +a Rimax(n + ERL,ER™) " C> 08>0
fo

otherwise

k
He P'=1- QR AEmEtiiG wE B R Rt % Ft=1

[SkN

ﬁ’G+E§HEWJ=Z&. Pt AT AT E PR 7 R &R

__P/ 1%75&

£ EMSR(t,C)=ER - ER , it % 7 R CRR a2 H ¥ F% 5 > Pl &
Lt ECR > ¥ L2 Crilpgtiisy - ﬁéﬁ\‘%%}‘-ﬁiﬁn’%%‘i‘—lﬂ?
ﬁ%k%ﬁ#@aﬁﬁ*ﬁT’&ié%i%£?&1%$é§ ¥ i
IIT ISR E AT T o

Liang (1999) #-Leeand Hersh s r2 o0 58 4 it 3 3 3] & 22 o
Subramanian et al. (1999) £ @ Lee and Hersh eficd] » & 2 4 g B
(Cancellation) ~ 37 i+ & 3| (No-show ) ¥7 4z %5 37 i+ (Overbooking ) % %1% -
s 10 B A Ae A K PFEL 0 K- Lee and Hersh #7dt 2 chdr e P Hcd)ie I &

o s - @I EE R 5T o
R E 2 e A#H &Y Leeand Hersh (1993) izt » 4o ¢
FEFEF M (1996) F 2 &8 5 A T RIPPIESS o 51 % 2L 5

A G SRR ER T EE R AT FRFRES B RRES -
WA GHAE e RABEL AP M SRS L - v E
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Bl SR TR A i E - Ui e i S F Mﬂ%%*%
LAGEABIES b 3P AL ER R LR R

Kleywegt and Papastavrou (1998) # f? 45 = i 38+ 4R 5 — # A
¢ F* 3% ( Dynamic and Stochastic Knapsack Problem > DSKP) » i i 44+ ¥ -
BUT2 B R f 0 AR T BTN E R E
AP AT R F R DR E S MBS - TR LR A LA Y A
Hi- BREFFHD > A6 A Y &8 Bk T IEanT i E R
i# - Van Slyke and Young (2000) ~ J&7¥:& 4§ ) 2. Lee and Hersh #7) ek

% 0 Wi i DSKP A ehR AL > Faf ¥ 3 2 BIET S EAR > b pEY
TRIN R

Lautenbacher and Stidham (1999 ) #£ 34 % Markov 4 i i 47 2.
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