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DFEER ¢ 1TRAS, & 10 D—REEE BB v L
7. ¥7, R wvy MEE 2K Ui/, FEHE
28y MES=12KH/2=6 k3. FHITX-T,
NRIRX—Re=0.02% L2t ERHALKEEIE L 2
5L o220, ZOEERWS. FHE
IR T = 24 ¥ %€ L7228, sHEHIR IO W TG
HHAMRTOFESKME A TR ZERBL,
filc W2 01X 10 HE (H) 25 16 HEH (H) & L7-.

(3) EXIX MELUSE

2 FEOELNEE 2 X-5 THER ST 2. BRI T a v
b XN B AUEFE UBEE AR SR — BT HH%E 2
AMZRLTED, BEORRI y =2 DERTD 5.
WLLEFE X, Daganzo (1987) DIRERTIET 0.0017 7,
CIA T0.0828F) (WFhd 100HDY I 2L —> a3y
) ehlab, 2 FEL D TRICERNREETH S L
S A %. Daganzo (1987) DIRRFEIIEE 2 R AL
RNV, ThROBERINIZEZEOEI DI n
=X TIHELHELEME X D /NS WEANC D - 7223,
BERB OB > TR A IOILENEM L D KX
S BRBZEABPR TS, —BRINCEENZ VR 2
By MIHTBREREEEATS I TAEL ARAEH
iF, BE DRV ZRE Y PEDBRELIARSE. LHL,
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Daganzo (1987) DI RFIEITEE DD AITHIFE L T
Flika 2 P 2L TWB 70, BEEEDRZ WS FY
ATIHELEIEE LD D RELSLoTLES. ¥
NI RX—R e DFEDEEIATIRLEDH 5.
—HT, K-5DHMANTRLT CIAIZRREM[MED D
KEGEPEINZ ZEDBZVH 0D, HRETRZEL
TEWVITBUEE %5281 C % /2. Daganzo (1987) D1E%R
FIEFEERBCHE OO TEZE T 2 O EIT>TW»
728, 2TOAR v +OERITH T 2 RABEHANE
LW, AIFFETIE CIA ZAWTHELE 2 A b 2l LAD
ATy a rERGIELEET, BMERE WSS
DHEEIT 5 Tz,

(4) EHOFIERHR

BHLEA 7> a Y OFSCRIICIG LT, & DFER
WKEDE THUNCERZHIET 2 2 itk b, EEH
Br<xI XA M35, BRI, RIETERLL
FRFLE 2N S WIEIRICN L TR 2 AE T 5729
EREESIL, RAEEAIA S VERIICH L TEE
DFERBMET T 2 X5 EROE LT Z2ITS. 127201,
YIal—a VAP THEXEZIT I EEIEEZ  OEFER
R CHRABHAPKELS R DBE L0, HllOEERD
a(0<a<l) BB TH oL EHIET 3.
FEARATRED D H T OFEHER D o BB TV 2R
oy b ((RK4228y ) D55, BREMAIRD KE
WAy MZX LT 100 FIERE L, KigKEWwAr vy k
WK HOHEEET 2. 2%, RABHDOKZWVIE
25 10 20y MIX LT 10 HEATHS TS, [
FRICIRFEH O/N X W2 m y MZHIEIC 10 FEA O

512175, MRrrks20y b320 20y bEEDS
B, EElEeRSEOM FTbHELH 5505 5)
R0y MREBOEHEE T 5.

MEREPR3IRT. EHOMEIZIER0FHEIAR 158
Bo&EHTHD, 100[HDS I 2L — a YOV HEE
RLTWS., kB, HEMREICBY 2 mEtoMRH
Bd=2r LTEEEIR NOEHEI T/, ADD
WHBHIZ 2 THEBEZEEL LTWS. a=0.01
YIal—ya YU SEE D A N DRl EIT o 72
BEERL, a= 1.0 3—YlEETbir - =55
LT3, BINZIE, o DIEICED & FEEMRED
®b% <, Daganzo ¥ CIA ISR EIZRZIT 5N
otz 2 OO MTFRIIERAGEZ T v MREED -
D DK D BB MRIE X D b B L W 2 BRI D
7270, BRI 100 FMZWVEHEBLENTFEI RN
728, HMEREDPRDZL OIREER/DZ N TE
rEZLNS.

FRELE 3 R ME, EERE< CIA < Daganzo & W\
SNECi 572, ZHuE, K-5CTRLZED CIA DD
Daganzo & D &L ED & <, BEYIRFT/E~ AT X
Y IDHRETH o T2 EZ 5 5. Daganzo 1
2R LTI1EIZEHEIE IR PR EL BTV,
T2, a=06F2E a =07 DFFCWIThOBEHTIE
ERHOWESETHE XX PBRB/NILBoTHD,
B OREER R A 6 B X 7213 7 B % » 2B
FCERIDflEH 2175 Z 2T, BXaX b 2HRTE 3
e glrolz. a=00 L LEGAR, BEXEYIa
L—a YOFBRTIT O BEORFEANIKRELS Lo
TLEV, HRMCHEIR FHRES Ko7
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R-3: Bl A 7> a v OFlEHR

o BEHTE O RIEE  ARIPEE (%) HEXoR L AREERIZ N (%) BARE AR (%) BEWMEE A BEWNEE (%)
R 311583 0.00% 5631.6 0.00%  25526.6 0.00% -367.39 0.00%

0.0 Daganzo  29840.1 -4.23% 6103.5 8.38% 23736.6 -7.01% -386.33 -5.16%
CIA 29883.2 -4.09% 5812.7 321% 24070.5 -5.70% -416.42 -13.35%
B 324172 0.00% 5400.8 0.00% 27016.4 0.00% -300.51 0.00%

0.1 Daganzo  28391.6 -12.42% 5842.2 8.17% 22549.4 -16.53% -327.63 -9.02%
CIA 30788.7 -5.02% 5491.7 1.68%  25297.0 -6.36% -349.48 -16.30%
R 317877 0.00% 5131.5 0.00% 26656.2 0.00% -302.64 0.00%

0.2 Daganzo  28681.3 -9.77% 5885.8 14.70%  22795.5 -14.48% -318.09 -5.11%
CIA 28675.8 -9.79% 5331.3 3.89% 23344.5 -12.42% -350.18 -15.71%
R 32102.5 0.00% 5170.0 0.00% 26932.4 0.00% -343.38 0.00%

0.3 Daganzo  29550.4 -71.95% 5580.9 7.95% 23969.5 -11.00% -359.54 -4.71%
CIA 28977.6 -9.73% 5210.9 0.79%  23766.7 -11.75% -388.39 -13.11%

B RE 311583 0.00% 4900.7 0.00% 26257.5 0.00% -344.08 0.00%

0.4 Daganzo  29260.7 -6.09% 5493.8 12.10%  23766.9 -9.49% -360.89 -4.88%
CIA 30486.9 -2.15% 5090.6 3.87% 25396.3 -3.28% -380.16 -10.49%

B RE 33046.7 0.00% 4862.3 0.00% 28184.4 0.00% -340.24 0.00%

0.5 Daganzo  28391.6 -14.09% 5188.9 6.72%  23202.6 -17.68% -373.53 -9.78%
CIA 28977.6 -12.31% 5090.6 4.70% 23887.0 -15.25% -390.33 -14.72%
B 30214.1 0.00% 4669.9 0.00% 25544.2 0.00% -323.58 0.00%

0.6 Daganzo  29840.1 -1.24% 5232.5 12.05% 24607.6 -3.67% -343.67 -6.21%
CIA 30185.0 -0.10% 4970.2 6.43% 25214.8 -1.29% -359.57 -11.12%
BERE 33046.7 0.00% 4746.8 0.00%  28299.8 0.00% -316.29 0.00%

0.7 Daganzo  29550.4 -10.58% 4908.4 3.40% 24642.0 -12.93% -340.54 -7.67%
CIA 30788.7 -6.83% 4785.3 0.81% 26003.4 -8.11% -370.02 -16.99%
BUERE 33046.7 0.00% 4862.3 0.00% 28184.4 0.00% -357.70 0.00%

0.8 Daganzo  28101.9 -14.96% 5406.7 11.20%  22695.2 -19.48% -378.40 -5.79%
CIA 30486.9 -1.75% 5170.8 6.35% 25316.0 -10.18% -405.42 -13.34%
B 324172 0.00% 5093.1 0.00% 27324.1 0.00% -303.66 0.00%

0.9 Daganzo  29840.1 -71.95% 5668.0 11.29%  24172.1 -11.54% -326.73 -7.60%
CIA 29279.5 -9.68% 5291.2 3.89% 23988.3 -12.21% -346.43 -14.09%

B 31473.0 0.00% 5247.0 0.00% 26226.1 0.00% -313.81 0.00%

1.0 Daganzo 28971.0 -71.95% 5755.1 9.68% 23215.9 -11.48% -351.11 -11.89%

CIA 30185.0 -4.09% 5411.5 3.14% 24773.5 -5.54% -326.91 -4.18%

s e REGE IR POE,LLRDSNZHEHEE 6. HHDIC

a=0505a=08 DFHCKEL RBHEALD 5.
12, a= 0.6 DRI PITFES BRI 272 D WA
WE/ZZENTETNS. IR K > THAEICKE
REND DD, ZOERD S EFE—HHICHRER o OfE
FRETHI2IETER,
BEEEE, X)) EHVTY,, EMU, E LTH
HL7 BEEEEZYOEHFRICBVWTHHL
AR CTERN o7, 24U, El51% 3 A0
FTTa v e fEETFERITOBEA T a Y OHHFEL
W DBERTEEICKREREINEE X o 7272077
t#EZ26M%. LaL, Daganzo X CIA 3R AJHER
0y OBEHIR LSS W0, BRI CE D B R
EEDBETT 2HEAND .

AT, BEA 7S a > o@yzkEc @y <
Bl R b2 @ TS 2 FiEZ HEMEE L, Flik
CHERTHEEOBED» O HROMBELZFEL /2. 3 F
T, EVEENRFE<RAI XY MIHENTT, KR
DIFFEOD X h b2 OMALKE EAETIVEHEE
L, BRDEEF TS a BT 2578 ot %
oz, 4T, BXEA T a v Ofilflin-, Bl%
IR PEREERTERT 2 200F ke, BEIMED -
DIV 2 B R E 15 5 72D OREEEGTERNE T H
% Dynamic MPVRP ZER L L7z, 5FETIE, BliEA 7
va UlElo ke LT, #ERAJgER v v ~ Ol
PR E I B D W 2 X R O il DWW TR Tz

AT DFER, ka2 O BlFEY LTE CIA @



FIBEBNT WS Z 290 h o 72, Daganzo (1987) D1g
RFREMFHEICESOIALEfToTWB 120, &t
HRFEIIEHTH 2 D DDOBEEDEE AT 2 E B L
TVWRWED, RREENMENZ DL IR - Tz,
CIA X2 D & 5 RiEAM A L, ZERIHEIEWIE
ETOEMEERT 2 e BN TER. 200U TFER

CHIWCEAMBREB TR X a R b EEHTE TV
B, kO RELHBOMBEANSBEHAREL EZ 5.

vIal—Ya ok, HBAERICIE Daganzo (1987)
DRZEFELID D CIA OFFHEALE - B EE O#
HICBWTEN-FETHE Z R TE-. £/,
O FEHEED 5 H0 5 8 HIREEM & - /- BbE Th%
F 7T avORlHEBD B I PEYITH B Z LDy
Molzb DD, FoE D LEMMHEZR TERD -
el E LR DZFMDBBEIZE VR 5.

SHBROFEL LT, & OBEOEWVIAMUTFEDRFED
kdohd. Bz, EEFERITEFICE > TV B
PR 2 D 72 BLERE S O ol bid, BliEa R+ OE#
LN TE 2a[REMER D 5. £z, FREIE T2
EXDOFRIRICED XS IHEYIRELEA 7> 2 v D
HlfEcx 2 £ HiAEH 5. Yang and Strauss (2017) %
Koch and Klein (2020)*® @ X 5 ITERDO XA F I v 7 T
4> 7R B UCGELENNEHEE (Approximate
Dynamic Programming) %\, FREOTHI L B EH
DEEERIZITS 22T, XD ERNLREE IR
YR ORIFoNBATRENED D 5.

WS TIEBEA TS E O R 2 IR T & 7
HDD, BFREDPEEA T a v EHERL THrHEE
F ¥ VAT RITEHMBET IR TRV D, H
PRI2Y I 2L — 3 v e [ARORIEZE R WATRE
Mhd 2. BEF 7> a VERITEIO X D FElzE T
MEDORMD D2 EZ B,
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Evaluation of day-to-day delivery demand management policies
based on customer satisfaction

Ryota Okazaki, Yuki Oyama, Naoto Imura and Katsuhiro Nishinari

As demand for delivery services increases, courier companies are focusing on customer satisfaction. This
places strong constraints on the planning of delivery routes for courier vehicles, making delivery routes
inefficient. One way to manage delivery demand to improve delivery efficiency is to charge or discount
delivery fees or to change the range of slots for time-specified deliveries. However, a myopic change
in service level may in fact decrease customer satisfaction and increase future delivery costs. Therefore,
for appropriate demand management, it is necessary to consider the probability distribution of customer
behavior that may change depending on the policy and its impact on delivery costs. In this study, we
optimize delivery options to maximize expected profit and satisfaction based on a delivery option choice
model estimated by using SP surveys of EC users. Furthermore, we compare and verify how to derive
the optimal strategy in practical time by applying a quick approximation method to the solution of the
multi-period VRP, which is known to be NP-hard.



