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Joint decision making of pricing and seat inventory

control based on discrete time
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Abstract: In order to maximize the revenue of airline company, passenger booking and refunding
tickets were regarded as two independent random processes. Poisson distribution was used to
simulate the process of passenger booking tickets in the whole pre-sale period. Negative
exponential distribution was used to simulate the process of passenger refunding tickets. The
joint decision making model of air ticket pricing and seat inventory control based on discrete time
was built from the perspective of using price to control demand. The solving idea and method of
dynamic programming were used to solve the model. The air ticket being sold with which price in
appropriate time period was determined. The number limit of ticket sales in each time period was
set. The model was verified by an example. Analysis result shows that 80% discount, 70%
discount, 60% discount, 50% discount, 40% discount, 30% discount, 20% discount, 10%
discount and full price air tickets should be sold 60. 00, 56. 58, 52. 87, 48. 83, 44. 38, 39. 44,
33.88, 27.51 and 20. 09 d in advance respectively. Booking limits should be 3, 43, 79, 111, 141,
171, 199, 227 and 290 respectively. The joint decision making model has validity and
practicability. It can be used as the reference for the airline company to set price and control seat

inventory reasonably. 2 tabs, 1 fig, 35 refs.

75 B #9:2016-07-01

EETE LA A RBIEIEE T H (BK20151479) 5 & 2 K2R 58 A B35 3 4 %5 B 101 H (2016yex061)
EHZB N B AW A9900) . & I RIGUT A, LI K2 T 5 A N 5858 38 i R BRI o% .
S W& v Hh AR (1964-) , W WR LS L A i R %, ToF L



126 O

I £ F K 2016

Key words: air transportation; revenue management; dynamic pricing; seat inventory control;

discrete time; joint decision making

Author resumes: GAQO Jin-min(1990-), female, doctoral student, +86-21-38282000, jinmingao@
foxmail. com; QU Lin-chi (1964-), male, professor, PhD, +86-21-38282000, qulinchi @ 163.

com.

0 51 &

M Kiah b k& 256 BA — 2 L
P T LA 025 28 W) R U« T T8 I 1 R 7 5 SR S AN
TER . X F B RIRE AT H A E 5800
AL BIE B 18] A % DA B R 55 5 1 SRR ) . — Bk it
T 55 I 2 68 ESF TR B 50 0% S PR TR 28 % A s L A
TR oA AR T B ] R A 1 R R K T R 43
A 53 R[] BT X A A AN R X B D A A
SRR X B ) AP A AN R, X s ] S SRR T
Wk UK. FEIXFER T 3R N L 2S48 ) 4 2508
it —E B T B A0 Ay T . B A A )
T 5 04 5 HE AT A0 A O B AR B B 3T SR R
il o 38 3k A A% I AE 7 R T B A Ok S5 B
W s ) e R Ak . HOET 0k R A E R i S A A
REmlaBEEEMEAR HGENIEEMS
JE A7 42 1 PR 43 PN 4 — LR O 9 00 AR R A
SN A REMAZ L .

FE B 45 28 B J7 TE IR AH O RS T A B H S [a) A
T2 e 2 i E] AR Feng 45 5k 75 5K BB B N
— B R B T H LR T T R S 2 R A A A
RIS AR T Bt E 0 SR M s Gallego %42 H T 5)
IR 7 A 2 BRL O A T SR pR BN 4 B R 4L
M5 A T B AR BB 9T TR L M 4
5 25 55 B 22 R S A5 8 B AST ; Bertsimas S5 fF
FT LWL 77 5 0 B B R) 3h 245 e o A e
Lin W58 T 56 4 R85 T 19 25 5l 7] 2h 45 2 A A
R 3t & A S s A T 5 & TR s A
25 TS 4 R 6 T I T) ) E AR R 9 AE % E
RO St b 5 1A R AT 4 AL S 1 R 5 T B 2
A B 25 7 ) A 8 45 0T 0 BIL S5 A s i) DX g ]
WML A A SRR 2 A R b N0 A
T B R 258 B (No-show) 1 I8 1 3 il 2 fiit
Befii A HLEE S s

FUT PR AR AL 42 i B TE 06 B0 T i — e oy S R A T
PRS2 Tk WS 0 A AL EE BB L 2 T B A
W 2% )21 . Littlewood #2117 Littlewood 7 1" ;
Belobaba 7£ Littlewood W FE itk [ A7 7 #H 2 0

B e 57 IS ABE RS 5 Lee 55 ) FH 8 IS [ Bl AL 2o 722
A th T BT BE 43 TR ) R 1Y B A HE DN 5 Glover S5 3
T T 2% /N AR DR R L i T B T Y
HVZ R A ) o) A 2 B R 2 35 K05 Williamson
HEWCE HA S ORI AR I BT 4 0 st B Y
b 2 FHAH G 3G m— > JBE AL 7 A R SIS 4 VR A 180 E
R H R 2 AL B R bR Wang 455
XL S 32 8 R AR b 3l 25 0 2% 0 A A X — 5 5l )
R R T — (SR M R AR T T 2B
i A7 95 1 1 Bt ML R Rl AT 5 A= 4 bk A DL R & 32
FT £k R0 28 S 15 55, NSRS R A T vk 3 A O T &
G b5 1 I 45 A7 45 T 1 e AR ) R 5 A B 4
FESL T T o A Al TSR 89 2 0 BOE 7 5 ) R
YL v A WO O 5 T e AR ) 4% A A T Y
it 4 o] 1]

M55 G L5 A D AR A PRAG R L, P 2Z 1)
AHVINIKR P E S SRR AT LA RA EE
B AH R H AT OC B BEREIAR £ Weatherford
P T — A (R R AT R A RS 7 23 FE R AR A i
TR BB % IF B AT A IR R 4518 5
IRV T A Al F s A E BT b 8l 3S
WA L5 A0 7 42 1 1) 96— o AT A 000 5 2 5 A 0 i
I3 RIS S L Bl 2 R O 12 ST AR I R AR A 4
1l 1 B 25 5 £ A ALY A AR IR T R B I SR
BB ARVS T Fr 4L E M 55 A0 L F4 i 1) BB R SR 1)
R FE T AR SO IE A A A T SR Y A EE
KRS SENE T AN S AL ] AR A PSR AL I i
AP SR IEAT T B E DA P 3 O AR A AL
SR B A 55 R AL 47 ] A BB R i) R

1 [a) iR

H T2 32 e B R S B AR S 8 F TR S
W Z IR RIS 0 AT BB AN IR A 7E A IR A B TR
BRI T A I 2 9 H iz T 48 Xl T 3 7 SR AT
R O R U i

XEFAL S 2w RUF L 7 a2 )P Y R A
T [R] — AU PE b 00 )38 037 o G R 2% 7 5 iR % BT fiE
52 1A AR 55 A R R DX LR R R 9 S A 20 L



% 6 SR F A

v

B AR 69 T b A s R B A kR 127

il A R B AR A A s is i R R T B &
REWS 2 1L 132 T I A0 6 250 A 06 4 M 45 52 ik %5 19 1T
SRR . T i A R ) S O AR T S T ) IR ERE A
T A BLEE LA 3 B 00 4% 32 20 5 0E N LU SE B A
FHA BR A9 J38 7 5 I AR Mg KU 23 69 L g

F TS 2 /) 1 B ELAT ) I P o R
i 2R AT — B A X LR AT B . € S0 T AL
SR LA 1, K o B A 108 91 9 i 2 14 i8] B
BGOSR AW BT IR IT SR 2 . 7R S bR
SR AR PR A R SRR AN E 1Y LR T S A B
BULPE L DR 76N 25 P LR T SE 9 4 00 R - 1T DA A
WFERBR T R X T E LR AR
IR AL IR R WIEREHLE . 75 CHUE CZ AT IR
IBEMBER S R EE I O C, B R A JCiC 2 e
ik X B CIGAC A2 BE ML AT D 1] 4 K0 A ok R
i DRI AR SCR F A A A R BEADUIR 0 1T 550 A
FH D46 B0 A1 R AR AUUNR 55 38 5 ok A i A R Y )
P 0 A A I 18] B Aol o 252 i 4 IR ) 8 Y

PLEE
(I L [ R
T T-1 L = 2 4 THLE T
fif %1
B 1 LU

Fig. 1 Pre-sale period of air ticket
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