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Vi(x) = max{ 3 AR (S)(1+ Vi =1) + WPy(5) 41~ NV 0|
202
Vi(x) BrRtzEiTd, BYUBExDISE DU

N={1,...,n) (NEOBEOESINEFETS)
n>r>- >, > 00 (SRIREIZE S TELNBINE)
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V,(x) = mN{ S AP(S)(r 4 Vg (x = 1)) + (APy(S) +1 — A)vm(x)}
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Vi) = maxd S AB(S)(;+ Vioa(x = 1) + (ARy(S) +1 - NV )|

SCN

jES
Rt ZHEWOTHERBjZZER
LZWNGE
LA (1) t=t  t=t-1 t=0
EF LS (t=t - -
Vi(x) |V,_{(x)| Dead line for sale
1-A A
EE LY FETH

PWJ(S)

ERRZEERLGLY ERRZEZERTS



2. IREETILOERIE

V,(x) = mN{ S AP(S)(r 4 Vg (x = 1)) + (APy(S) +1 — A)vm(x)}
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Vi(x) = maxd Y AP(S)(r, 4 Vi s (x — 1)) + (APy(S) +1 - A)vm(:f)}
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Table 1 Fare Product Revenues and Resirictions for Example 1

Fare product (class) SA stay 21-day adv. Revenue ($)
4 No No 800
M No Yes 500
K Yes Yes 450

HAIMELLHDIEEE(ZDOLT, 30D EHAMIEED
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Table 2 segments and Their Characteristics for Example 1

Qualifies for restrictions? Willing to buy?

Segment  Prob.  SA stay 21-day adv. Y class M class

Bus. 1 0.1 No No Yes Yes
Bus. 2 0.2 No Yes Yes Yes
Leis. 1 0.2 No Yes No Yes
Leis. 2 0.2 Yes Yes No Yes
Leis. 3 0.3 Yes Yes No No

SONELGLIEEEEEEL, TNENOEEmDEIRMERE
NEMIZTEZ S
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Table 3 Choice Probabilities, P,(S), Probability of Purchase, Q(S),
and Expected Revenue, R(S) for Example 1

P

S P (S)  PulS) F(S) Fi(S) | QS) | |R(S)
{&} 0 0 0 1 0 0
{Y} 0.3 0 0 0.7 0.3 240
(M} 0 0.4 0 0.6 0.4 200
(K} 0 0 0.5 0.5 0.5 225
tYy M} 0.1 0.6 0 0.3 0.7 380
tY K} 0.3 0 0.5 0.2 0.8 465
M, K} 0 0.4 0.5 0.1 0.9 425
tY.M.K} 0.1 0.4 0.5 0 1 505
V,(x) = max{A(R(S)|-|Q(S)AV, 1(x)} + V, (%),

EDHAEHOERESEERT ANED
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Q(T)= Y a(S)Q(S) and R(T) < > a(S)R(S). (4)
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R(q) = max{ 3" a(SR(S): Y. a(5)Q(S) <4,

SCN SCN (5)
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Figure 1 Scatter Plot of Q(S) and R(S) for Example 1 (Efficient Points
Enclosed in Squares and Labeled)

600 A

(Y, K, M}

500 A

400 ~

2 300

200 A

100 A

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
o(S)

IRl HAMBESTHNENTHADIL, HH0LLLEDVIZ
L TROAKZFi@m=-9IHETH5d max{R(S5) —0Q(5)}.

SCN



PLDZEDEREDINFRE

Table 3 Choice Probabilities, P,(S), Probability of Purchase, Q(5),

and Expected Revenue, R(S) for Example 1
S P, (S) Py(S) P(S) PF,(S) Q(S) R(S)| Efficient?
(o} 0 0 0 1 0 0 Yes
Y} 0.3 0 0 0.7 03 240 Yes
{M} 0 0.4 0 0.6 04 200 No
1K} 0 0 0.5 0.5 05 225 No
Y, M} 0.1 0.6 0 0.3 0.7 380 No
Y. K1 0.3 0 0.5 0.2 08 465 Yes
M, K} 0 0.4 0.5 0.1 09 425 No
Y. M, K} 0.1 0.4 0.5 0 1 505 Yes
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max Z o {5 ) R {: S ) z a(S ) —1 Figure 1 Scatter Plot of O(S) and A(S) for Example 1 (Efficient Points
SCN SN 4 Enclosed in Squares and Labeled)
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> a(5)Q(S) = Q(T), a(S)>0, SCN.
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(1) RXDmBEILEL, IRV GHEAEDHOEDESR (S k=1,...,m]
DFMLHB)FEKNIETLHIEAEHLE [FZTEIRTLHIET
H5.

(2, tZ2EBEL=EE kF [FRYBEXITEFIL TKRELLGY,
xrBEET HE I (TFRYRFEIZEEHIL TINS5,

BlIZIL, UTDEIE3IDDMEMMASHENHIEEEEZSD.
v}, {y, Kk}, {y, m, K}

ZDEE, S1={Y}, s2={Y, K},S3= {Y M, K} THB.CNDLE, X)) % &
KIETAHFIGEHERRIIUTDLIIZES.
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3.1. General Nested Policies

TE &2 : nested policy& &
(DIZBFAFHIEFEEIUTDLIGEFEHZE /=I5
nested policyE KIdn 5.

Sl gSZQ'”gSm

B ECRYBRBANDEEICS, ) BRIRENS

Nested allocation policy® T 2 L 45
1)Nested protection levels:

Pk = max{}:: Rk o Qkavf—l(x) = Rk+1 o Qk+lﬂvf—l (I)};
k=1,2,..., m—1,

2)Nested booking limits:
b;=C—priy-1, i=1,...,n,



x5

S1={Y}I
52={Y; K}
S3={Yl K/ M }
pr = max{x: Ry — QAV,_;(x)
> Ry — QeuAV ()},
k=1,2,...,m—1,
1)Nested protection levels:
Po=0, p1=3, p2=12, p3=20
2)Nested booking limits:
b3=20-12=8
b2=20-3=17
b,=20-0=20

Tahle 4 lllustration of Nested Policy for Example 1
R, — Q. AV,_,(x)

X AV, (x) k=1 k=2 k=3 kf(x)
1 780.00 6.00 —159.00 —275.00 1
2 624.00 52.80 —34.20 —119.00 1
3 520.00 84.00 49.00 —15.00 1
4 445.71 106.29 108.43 59.29 2
5 390.00 123.00 153.00 115.00 2
6 346.67 136.00 187.67 158.33 2
7 312.00 146.40 215.40 193.00 2
8 283.64 154.91 238.09 221.36 2
9 260.00 162.00 257.00 245.00 2

10 240.00 168.00 273.00 265.00 2

11 222.86 173.14 286.71 282.14 2

12 208.00 177.60 298.60 297.00 2

13 195.00 181.50 309.00 310.00 3

14 183.53 184.94 318.18 321.47 3

15 173.33 188.00 326.33 331.67 3

16 164.21 190.74 333.63 340.79 3

17 156.00 193.20 340.20 349.00 3

18 148.57 195.43 346.14 356.43 3

19 141.82 197.45 351.55 363.18 3

20 135.65 199.30 356.48 369.35 3




4.1. Independent Demand Model
REEMNSFIRSNTELET L. BEEBMICHTLS.
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I 0, otherwise
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4.2 Multinomial Logit Choice Model
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PE(S) = Pj(z, B,s), j=0,1,..., n,
EREAZEEL INTA— ERRES

CDESE, FRUSBITHHBEBRDIBEERZLUTOLIICERETS.

() {1 if customer arrives in period f,
(1 =

0 otherwise.

EEBEBIZUTOLSIZERXLESNS.
[TIAP; (2, B, S(E))]" (1 — A=), (8)
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MNErLdE, UTDEITERTES

¥ = L[a(f) In(P;(z, B, 5(1))) + a(t) In(A) + (1—a(t))In(1— /\)].
teD
(9)
) KIEB Z22TIEE [CHfET HEMNTED.
LI, EMZ LY R LIZKZHETEFIEE RS,

Step0:f &N DHHEAEZRD D hﬁm(n:%, max 3 In(Pyy (2, B, S(1)))
Step1:Estep = !
MHAEZ EEREH v ITRAL, ¥ OEAFHE % E[7 | B, A]
ZRDHS.
Step2:Mstep
stepl THROT-HFFIEZHRKIZT DB EN KD 5.
Step3:Estep,MstepZB &N DIEIUNK T HE THEYIRT .
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o B1DT—AZHIVT, choice basedDE@EI\LaFA—JLF
SEEEEDEMSR-bFED ELEREITS.
SIETRHEEOHAEHENELS

choice based:{Y}, {Y, K}, {Y,M,K}

EMSR: {Y}, {[YM]}, {YM,K}=fare orderd

¢« AREC=1520,25M3EYET S
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6.2.1. FEDTMDEKTE

Table & Segment Choices in Example 1 If All Products Are Open and Resulting Demand for Population Size of 20

Segment e of stay 21-day adv. Can buy ¥? Can buy M? Eligible for K7 Choice Mean Var.
Bus. 1 01 No No Yes N.E. N.E. Y 2 18
Bus. 2 0.2 Mo Yes Yes Yes M.E. M 4 3.2
Leis. 1 0.2 Na Yes Mo Yes N.E. M 4 3.2
Leis. 2 0.2 Yas s Mo Yes Yes K 4 3.2
Leis. 3 0.3 Yas s Mo No Yes K B 42

Nota. N.E. signifies the segment is not eligible.

F9, FEEDET AN EIZEEZEO, A (FHEESRN) ETS5 2 5. (tabled)
FERZRBLEDOESDILET, BIVTADEEDHHERDS. (table?)

Table 7 Inputs to the EMSR-b Model

Class Mean SD Buy-up factors
Y 2 1.34

M 8 2.52 0.33

K 10 2.72 0.40

Buy-up factors : {lif& DIE LN S AN LGLLEH1=EF I, RICHEERDZH NI TADE Mm%
BRI HER



6.2.2. HETEREE

Tahle 9 Simulation Results Comparison Between the Choice Dynamic
Program and the EMSR-b Model with Buy-up

Population EMSR-b  Choice DP % gain from 99% conf. int.

size revenue revenue choice DP error on % gain
15 7,466 7,466

20 9,825 10,129 3.10 +0.0050
|EE- 10,142 11,301 11.48 +0.0079

AANZNGE (FENELGEE) TR/DENKSGEL2 TS,
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» BIITIE, FEDNFGA—FEE1—)ARATAIIITEAT-
+ CCTREEIDDVTMNLETILEZRNSCET/INGA—4
HEEREIEDMAET T S.

&
« BEC=185&L, 1ADDM EIFTRTEZS.
o BEDT=H, MNLIZEITAZHITHEXDHET D
SEBIRFEOIAE T
?{.ﬂf = Pl (Low Price sensitivity)
w;! = eB"* (High Price sensitivity) &EZ (1 5.

« MREDIEEEEN=0.5,TF5
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Y

Tahle 10 Fares and W, Values for Example 2

f 1 2 3 4 5 6 7 ! g 10

I 600 550 475 400 300 280 240 200 185 175

W} 0.407 0.438 0.490 0.549 0.638 0.657 0.698 0.741 0.758 0.769
wf 0.0a0 0.064 0.093 0.135 0.223 0.247 0.3 0.368 0.397 0417
Table 11 Simulation Results

Low price sensitivity

High price sensitivity

EMSR-b EMSR-b

Choice DP buy-up Choice DP buy-up

Average revenue 68,373 61,049 36,507 36,414
Load factor (%) 74 90 72 77

*Low price sensitivity D15 & TUNIED ZEHN KELLEHTLNS
*Load factor (EE /EEE #1) [L Choice DPD A HV/IELY
>choice-based DPTIL, HEEBNS WA DMIETESLIIZERMIBEDEIYHT
ZavkO—)LLTLNS
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