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Revisiting Online Repeat Purchase Behavior:
Deterministic Versus Stochastic Behavioral
Modeling

Shun-Chuan Chang ! Ying-Chan Tang? Jung-Kuei Chu®

Abstract

The aim of this paper is to elucidate two intrinsically different methodologies, the
stochastic versus deterministic behavioral modeling, to contribute to a better theoretical
knowledge about consumer online repeat purchase behavior. It is based on Steven Levitt’s
series of pioneering work on empirical research in microeconomics, which engrave him to
win 2003 John Bates Clark Medal, by applying natural variation incidences to answer
important human behavior questions. Deterministic E-commerce studies about online
purchase behavior are hard to perform and justify, and the generated panel data are often
fortuitous in interpreting corresponding relationships. This revisiting research is
characterized by investigating the drivers and the effects of consumer repeat purchase
behavior from empirical evidences to test the behavioral postulates for predicting
consumer’s stochastic choices. We present the MS-EXCEL spreadsheet of a stochastic
modeling process based on a real online transaction database. This calibrated data set
comprises non-contractual customers who made purchases on particular CDs without
certainties on consumer’s repeat purchase. Results indicate the proposed stochastic model
is robust in predicting online repurchase outcomes. Insights for convergence and validation
of empirical relations in incorporating deterministic element into stochastic scenarios are
also discussed.
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"R RETEUIIAY - RIENERAVESBEHERH - AR AR ETMIE—RE
EALHY - EELHEE SIS 2 - R —EIE -
- {5t - A7t v (1969)

(1S - AT (1969) 71 T NEENIFA ) —FHIETTHS © HihHokis 3 2E
ZHEE - AIETR e G B AR IR o (SR AT R AR R 25
8 DL JEVERAVHIEA A 2 B H Y ManE - SRR TERDT =8 2 2B Y
—MHME °

BT AR TIE IR0 - ARRI5E(1969) s ARIRF R HT R LAY
—TERGEREAE - @7 | 4R L B M B EFE AR - ERAE
—EE XA R EEETT R - HNETFEBHENERE P RZEBRIETEaE

(Non-contractual ) AU = » 5~ » P EIHE & iR HEE - trlgehe—
ERHE ISR IO - BUERNHEE - B2 B0 AR FE S HEIERARE —
TERVEETS o BE b A{TAVTEHNSESY - IRPTMEZS TSR BN R - 5
FERAZ [ORAVTT R =T s - FEEE - 2012) o TRiBftam 4 iRyt -
RENEHEEN Sl A ENRA - (SENEA BN EE RS E
BB ESCE BRI (mZE K% A - 2010 5 Yen and Lu, 2008) - FJRE]
RN trés BB R EIRIT RACst A ilram s (TSSC) 2 R AE R ol iF S BlE e
fiEl(2012) - & fReam L EDE B Yahoo! #FEEfHE T MUSTIRG mAE 2011 4£ 3 Ay
HEHESSER » DOl E & TV A S &R T T 2 /9T - EallER BNy
BT P SO S [EH R E TR A SO SRS URITIES S EE ST
REVERIH Z T - M RETHRIEERER SR » ESFfE— PRI -

Ry T Famitt— FRERVE ElH 5T 5 RS s i HI P (generalizability) » EH 275
THUE " EBCZIERREE R R 0 (Initiative on Chicago Price Theory) {7 52
oy o ZUERT (Steven D. Levitt) FRERatHYERAE @ | A0l BCF EEHFSE , (How to Do
Empirical Research) 't g5y s EE- 35y 2003 AELCmEL i 5345 (John Bates Clark
Medal) 53 » 41[E]&E F vohr seass P ny EEAES DL« Steven Levitt is the most innovative
empirical researcher in his cohort--- < " AfaEFEEEHTT | ZARERGPTIREIRYEE—
{lE 2B R E  A E Ife RT E B EIE (Be the first to tackle a problem) 8 RAHE 5 7E

140811l http://pricetheory.uchicago.edu/levitt/home.html
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BERBERFENE WAV ESZYE  — G EE ISR 15 2 B H f6/(2012)
TEE TP s RS oG GTTIHSIAEY RFM 8 DR A S 4G AT (5T
& - EIL4R EEE T R BN RS - HENE TR ERE R
B - BEEG RS EEBEAHmUAFEES - R AR BRI ST 3w )
WIZRAERFHY T SO EBERTE ) SRAPTTEZERY - 1A Ho A B4 (S SRR
[1 (Fix a literature that is broken) > 5 | F &kl (Find new data) » S5 #EIERS (New and
better sources of identification) - [ K B &y B 8 #5 Y £ & #H JEE (Integrate theory and
empirics)%E - $# 1 - YR EE EWT IR AR - SRS (DI LN BB
T REVERBIATENR - {FRigseamulnfiReg -

TEAHSTH RSO — A = F T BV A E AR - AFI A
4% EE(E (CLV, Customer Lifetime Value ) ZIEHEE P17 R > SGHEIZHRA S E
{8 > #7E{E (Rust, Lemon,and Zeithaml, 2004) ; #7175 RFM 43115 %I (Hughes, 1994) &
PERHEITEY - FIRZ PR R - (SR AR ET SR B - B IRFIHE - (&
RS - B DRI Ry A 5 SRS P & AE Y B M 25 (Kumer and Petersen, 2005) -

RS2 R A A R A OR TR 2 AR BT R R SR s - HpZp
FIE HFF 2 rTBUHIETZ R+ - SEUIATH RFEM Z A b i il E 1S ] (recency) ~
i H A (frequency) 2 i H e aH (monetary) S FEOIIRE E 17 Ry 4 B R RS2 B2
HY 22 5 (determinism) (Talbott, 2008) « {HZ » {58126 ToiER 7 A Ay&S e & AF551 -
WIS B EIHNEEIR S - AUz PR A E BB R IEAEECE - R
PEIAR S BB (SR T HEARIE RIS &2 (Neter et al., 1996) -

HE - EEEEAEET RETA R AT - ERE e TH AIER S Fras i
5w (stochasticism) - 17 HHFFEE SRR E IR Em DA — A B R REVIE R T R B2 HE S
B EEEAARE IR R E RS W E T P O AB AR Eh e L Bk
AR s i A I eREm o — I (Binominal) ~ 2 (Poisson)=iif5 #(Exponential)
7y Bic AR Fr e JeE T B Y R B - B~ DA KRR RE] - Ehrenberg (1959) 7 2 A1)
Poisson-Gamma B[J& — 547 fic (Negative Binomial Distribution, NBD)f&E R » {d51-EATE M
BRIV E X BEEMBUNETT HEEETHY SRR & Schmittlein ~ Morrison ~ B
Colombo (1987)fF & H R E2HAT1](Management Science)fgH Pareto/NBD &% » EiEH
R P 75 R A 5 i 7E (transaction process) BiiE H A2 (dropout process) ; A4
HEEIET EINTIE - Fader B4 Hardie (2001)fR{ZSSEISR EOeRREH BE4ELLE CDNOW
W% AL Z & AT Beta-Geometric fRAIATHHIEZ SEuhAy &R _FOME 5 KA B
BT Ry HAZAE AT B S TER RO ETE (G R L - UA #EE  Fader B Hardie 55
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(2005a) (/5 11 CDNOW Hy% B B ERHET E T - 1f2H BG/NBD fHAY
(Beta-Geometric/NBD) » %5/ 54 Pareto/NBD A A BV » I RS
B VIR SRS S AR PR 2RI 8 - 0 H P 2E M » SRR
ZIE TR (active probability) - JELL > BERERAEAR FOHEEHICEERGE - BEHEE
ARFZEESRER - B > FereR o RO AR N 5 R AL 7 A R Ry (T 21
TR R RESCRENE? L SRR B th [ 215 L IR A SRR E RN FE R -
ASLHSG AR > F-EE bt R~ B - HAVERRTRE - AR
RREESS - & EAE AR L AT REIMTISURAIER T » 25 =R IHASCI e 574 » &
EAES M ERE TERE > SBIUEEE R T - E A A R ST Gl gx
EONEREEE TR o &SR o IE R B R ER S

A EAL AR L EET RARIFE UG O » fERTET a8 S B A IS
RO A AR im0 A sl & OB B PR T Rt B IR > IR IR B BRSO  f2
PRI - TR RodR LOMEE AR AR RS A R TN > RZ i - K2 -
WIREEERE R > E— ARSI T EEY > JSEFEE 732 ER
ZANEENEDN - FE b A s R AR ISR T BRI DRI SRR - RO TR
REFESETRE A AL AN E IR EAVIREE - 8 EAGHE - [N RdtmiH
T i — (B RER IR SRR (it - (P T REE SRR A B R RN > LB AP
L AR RILLME  BAFTATREREN REEHED > sk RH—(E)2 A 4% EAYR R -
RERE EAY T AN ) BTN ETRE ) BRI R (o $R A R T AR e A
AR LB 5 2 & A TlliR iR 2 R R e B A s = 3
HANNZRAI A BN E E7 22 (Neter et al., 1996)H - FRFEZIHAVIRAR A AGRTE
FRA R 2R &5 R -

HE > 'L SIE—EBEANFERAREERESHINER  AHERR T A REE
FRE WM T BB A MR EFEF RN - P E RIS AL B D E 1T AfTse ke T R
AYTEIS > BIAN{AT 05 AR B B R (201 2)65 S A THH SRUEkY RFM BRI DR S Sk Fre
SHEERR - R EFEET R ERRNEEYIT 0 R - F 2EE AT R EN
% BAREL S M A FEE B E R E—E RN E H R
1Th » B2 CEBRHI DT MIERREEE AT E > BRI AEFTRHIELY
Ho R EiR F B E S M (e BB LA mIRE N Ry R IR i
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ZET B TATEIEIIATEL - 5540 - LU A AR B B 5EE0 F RFM A 1y
— (BT EE MR A A > F Hughes(1994) [zt RFM SR o iy = (#5121 =
B BEHYSS A A o

e HL - (ERMERTTERE 2 - (T 0 i SR B (201 2) BT Fe e s (A R DA E s -
i s HIRPTZE FRAHER o3 th B A [ AR (BIATRZ R R FH BT EE R T T M1 P )
¥ REM A A FERBETE - #3052 > Ftbantf¥ F AR ElRR ST
FsWIRET] - (HEAMAE AT 2 R - 594 - R @RI R~ F
M REIN - EEEET R ENER - A E SRR B R SR S ER
AREE PR PR S - (EZ AN A2 7] F DURSRETRIR AR O -

NE 1 RIS ROA AR ER N TR S ELRE - AT DA R AL AT Y
R EA T PR A o R T — BRI RN PP Y 3 S P kA T %

RS E s E_EEERATR - BUEREA ST 54 - s A S &
AR A SR S e B IR e T AVIESEAR T - (B2 © B &5 1 Ra e e
IRZEEHYIE > ARACA[F] i ainy 5T il REAE AR B TN R R 8 - el E
WL - R FRAVRE SIS SRR © BEAREmPREERYA[E > M8 1 N EATR - BlELR
HAEmTFEZ A FE - R S S ERER RIS F B ER EE 2
%o Bt FEREEREEY > FREREUER ARG L 51T RIETEMN - B4
BRAME TEZACRHEE)ME: ) HYHERE Tl A (S PR rT ORI B SR AR -

Fader £2 Hardie (2001) i/t 7235E&R LIehkiH BE4En5E CONOW 1y F X S &R ILE
AR PR S - FI A — R SRR R I > it > R B E nTRe e
JERY45 3 - Fader B2 Hardie (2001) #1554 _EOEHEFH 4 & 485 CDNOW f2 YR E
Ko TEMIERS - TS &R LN EE XA R BRI R T R S N7
YNGR
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Comparison of Modelling Approaches

Traditional approach
future = f(past)

Past ' Future

latent

characteristics
(0)

Probability modelling approach
0 = f(past) — future = f(0)

1~ BRI oA ER IR T AR S Y ELEL
BERIJE © http://www.brucehardie.com/talks/cba_workshop_paris_2007_handout.pdf,P219.

B — : SRrE PSR E AL, qT BS80 Geometric 41T « 228 T, (AF#IE
wOEERAEEN CD K80 BT, BAT SR 0 2808 HIAGR - Erasiass
VRS (4 CD B T ) » E MR — BTG - oT Al B — R E CD
TR TR I 0 RS TYAIEIESIN > oT B s - 18
FIFEHH—EE > EEHIR R R E - B oT FIE S S E R R 1
] R TR RS P T BIVES TS » MR oT & e tiss LIRS
BT MRS HRESEEEERETNASE - LIk SHEEHBEE kg
P(T, =X|0 ) BLL qT B8ty Geometric 53iE » EHRasfE s 5:

q,(1-9)",x=123.0<0 <1

P(T, =x]|q )=
(T, ) {0 (1)

,X=0.

e = MAF ERFEREE I EEY - Bk oT WIEEE - MEBAEE - &
It AEREEEY qT 82 Bl a T~ BT 2% Beta 0l - HARRE LB -

1 zLI_-l p-1
S 1-g.)"" .0 Lo, 0.
g(a;) B(aﬂﬁT)qT (1-q,) <0 <Lea,B > (2)
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e R P R o e e P (T, = X & ) 4 Fe

P(T,=x)= | P(T, =xlq, )a(q,)dg,
B(a, +1, 4. +x-1)
B(a, +1,1.)

0 ,x=0,

,X=1,2,3... (3)

A S 8T, 82> Bs(Shifted) beta-geometric distribution o [ EEAS(E A

ar + fr —1

aTl

Ew) = (4)

BRE% = © LR PN E RIS Fy— (8 SRS R AH B AR 3 i -
RE%VY © FEEREENR SR 5L gR A28 Geometric 431 °
fRExA ¢ qT ~ gR AR -

B R = BN EHIRR R SRR R - < Twil (AR | B —TEE

MRASE > T w B (w>i1) FEAIERE

Ty =1—y(W=1)", w>i, (5)

Puii (REBEESRER IR TR (w-1) G287 1IRIESL - & 6 <0 FoR—
GRS S 220 I - A G R HIBERE R ER RSBV ENR - B 0 1
ATREARRY 0 AREEEE AR H BN - SHATER “AH” (inactive) Il IEpt 7
NEEE KRR RRFRBEFERKE w BRE MEOATEE - RAEE AT
g -

fRIBEEIY > 7255 | AR —TEENVEE > 25 w B8 (w>i) ZFEERED
F gk Ry - EWEN A SRR 528 0R #9 Geometric 437 - Hoifeski i



&R OB P T R RS © MR RO R TR 7 TR ER gL 31

P(RN]ileqR):qR(l_qR)x x=01...; 0<0g, <1, (6)

ifEH qR B — ~ TR BLL aR~ SR B28” Beta 77t » HARRZ L INEL
=

0. (1-g.)" ,0<g,<La,B >0. (7)

1
9(0) = B(a..f)

3t (6) BIERENE E MR (1) BERE ¢ SRR 0
T - 3 T o B e B 1 o gy T o = X) g

P(R = X) = 5x:072-

wii wli
+(1_,,W|i)j01 P(R,; = x|0:)9(0z)da, (8)
— 5X:O7Z-W|i + (1_72-W|i )X B(aR +1’ 'BR - X) ]

B(ak. £r)

Hrpx=0- 6x=0 F5 1> M50 - MEERE R BHIHEES

o B
-1

E(Rwu) =y(w—i) o
R (9)

Gre et > BRI SEEAARE  aT- AT~ v~ 6 ~ aR~ BR-

PA_E 7572 Fader B Hardie (2001)FI[H] Beta-Geometric f AU AR FEIHIEZ 4 b HI4R 08
BEERAEERET A R —ERm BB AR EEE BRI TR R
Kg “FE" WTRES-HBE2 - “FE" (inactive)E (B4R FHEE HET
REENMS > ARCEBERIEE N A EHEE  f— TR -

EENER RS E iyt sesst Bl “AE" (inactive)iVE% > 44—
PR SRt i 1T R S [ - [0 0 A AP S R T s P B 2 B A [R5 4 e i 2 B
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HAR(2012) 30 B AR Yahoo! EEEfHE T MAEAIRGALAE 2011 4 3 A{AYC
ZEk > B E TR L S ER - LU 1A (logistic regression) iy {ics
R orBE o HER "1, BERZX SR T, BAIHER "0, FRELGE
TIEFEE ) - BRI TR A R T E R EEAVHAVE R TR
RSB B — A 5 B IRV T RE (% >t il DUSE R IR B R IR B RE 0 B R
Hu] PSR B AT EIEIER - 5§ B RERM I SRR RS - 87 2RI
SRBANL F 8 > LURERVRHES - AT
Hep X BEZE  BFFHET2E p() FoREEEHUE x RiUFE RS -

].I](lij—p)= B ot [ 1X1+ [ 2Xo+ [ 3Xa+ [ aXat+ € (10)

Wi By " B SERIRZ AL B E JTIE iR 5 — Bl M A B H4D
B o e AR SRR AL E R E R E 2 2B — R4 BAC 5 - HE
BT — ARG B BN - BE AT sE G eI R T AR A R SRE I - B2 8
MRIZE TS TTHIRACHVAC S - 2T T [ODM R ZE BORTIE MR E - FTPRETHIAR FONE
T REFREAEN - 1k - Firg R s e b B et v F DA T IR
M V%R - hER T IEFERE ) IR EREE - R RE R R EAE — IR E (B
EEDSE IR SR KL ST E R AR E K RN E T AEIE
W~ DURIRSE TRV AR Al gedd A= IV E 1) © (R B RiiE e S RET E IR
HFARPERF R LA RE “AE” (inactive)iVTETY - ZLL - EETEER R F AR &
GERETRER “FE” (inactive) TR -

FH—J7H  BER—RIE > (IS EEEE R (2012) B TR miam 0 A
S EREEZ SRR R o R EET RS STTHHEENY RFM FEATE T3 T -
PR ERAYEE B A 1S RFM ISR AR oM PRI T R fVam oL SR H rp—
HIl/& Fader i Hardie “£(2005b)#Y Journal of Marketing Research A4 & (£ SO 4
#RFEM f1 CLV BRIV BB A 450 —AIlZ Fader B Hardie %(2005a) 4
#E Pareto/NBD 157 » fE AR LAY/ NEES) - AT —(EHEL - F5
BG/NBD 52! -

Pareto/NBD f&E%IE Schmittlein ~ Morrison #1 Colombo(1987)% 17 - Hif# £ SMC
A » SMC AT I RI% P E R MR R TR E R - 2 AE RS P
FEIEE IS RS (active) » WIRZ PHIFEAHEER L (dropout) - &% HEH
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FREL R G ERE S IEE RN 0 F—EISE T A E BN Xo Mt —XEER
MRSy tx o Bl O<tx<T - [Att Pareto/NBD fH 4 & FZ A R il 7l & 0922 5y & sl by
XX, T) »

BG/NBD A1 ER Pareto/NBD AU — Y72 RIAE A = ([ H B o) it A AU A
[F] - Pareto/NBD {22 P YA A LASE AL AT (L RIFRETRE - IANEPRAL SR - H
Fader % A58 % PRV IESL SRAEIBETT B2 1% - BGINBD FEAVET A T (EEEA
BeEscani% » B R (ElEEe Bl Pareto/NBD AU e —H% - Fader SEE2) 2005 4
2t BG/NBD fHEIEMRE » th[E125 A0 A T E R SRy =25 AS (Excel) T/EZ7 R AT 2
17 BG/NBD fHAIRYRECIREL ~ RGBS E ~ UG E(E R A E 2 - 5
AELUT IR EGE © (V)EBZEEERENER - HEE X5 BGEELSER L 2R
[ (Poisson) 73 » ELEAE I KAV ZIFRIE S - 5% L R{EfEE(Exponential)
IEC  QEFE LR 5E A EE MR R (Gamma) T e + GEFIAL S % -
B ERAHIRR p - NILEEER 2 A GRS RIREEL Rl p B2 Y%
faf(Geometric) 73 5 (4) S ARYRKIIHESR p HISE MRS HAth(Beta) Hlic » (O)EE
LHF A BURH p fEEH% 2 M1 - BG/NBD {541 U2 Kf Pareto/NBD 25 =ik
FRARIER 7 EHFE R BoiiR s % (T o3 fic - Fader 1 Hardie %5(2005a)58HH BG/NBD 541
B Pareto/NBD AU AE FEURIRAS ARACH BT Ry PR RFRUAIRE ST > RS I8 A

5] - {5 BG/NBD IS 25 5 BRI S A 5 R -
2~ WIFITA

FEEEI T AR T e BRI ) ZER SR T R E Y 55 = (i SR
5 [FHrERHFind new data) - 52 - FESEIBEEOITUETHVEL » BUELAF
fE /D —4HFE YT 5 BREVFER A (HEREE o BIan: {A705 i Bk B (201 2) BE=EE]
A AR MERI4ENE— Yahoo! HEEHE V& » DUREREmTEY T T il = (FRE#EY -
T AR R AV S A - B IR E T ATE R I 5 B e S T
PRI AT Ry - AR 2 R AT (LR SR E R - IREWT IR LIS
BT R BB B ST AR - B E R IE R 5 - S 2 T RAR A
SR R -

2484k http://www.brucehardie.com/notes/004/
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— ~ ] CDNOW Master Data Set?

Fader ZFEEE1A 2013 4 10 HFEH T HigIATHE Fader 2 Hardie (2005a; 2005b)
LUK, Fader B Hardie (2001) 26 5 RS am BRI 7R 4% FOMEE1T RV FIGERHEE -
CDNOW J5Z 5] —5 4 [l 7 #5480t - pIrfs 1994 4 > HFITEH Amazon.com
i - L= E AFER - kel 2/ et R8N L4 E (Fader & Hardie,
2001) - 7=4H CDNOW Master Data Set HFEFT7/A 1997 5 —=1F CDNOW EE% »
HF 1998 5 HEFTA 4R FOHEH FHIEACE: - G5 23,570 A » 69,659 AZ/ZEH » 4t
VUK S8 B 4Rk (the customer's ID), 225, H Hfi(the date of the transaction), i 2 %1 &
( the number of CDs purchased), DL izFT{E<e%H(the dollar value of the transaction) - {51j41
B—EER H4mT% 00001 - 19970101 EHE - lEHE 1 5 CD » 3k 11.77 JT3EE - s
SRR R S22 kel (individual-level transaction) fREYAZ 50 REL ~ ik — KA Gkt
il s 52 Gyt i A Excel {22 (Fader et al., 2008 ) - & F B AMHELE 2 # Excel

"HAEKAE  DORE(E T DIERER ~ P EES BG/NBD fEAIHYVO(EE S HIE - K
MRS S ETEM] - #EM{E HE P REGEHENEESERKE - BOIRRLIE K
fir > (e Z2 AR fy 30 BT ZEFMY R H 1B - R EEXHREE 4 X » TR
AT E R 5 ] EERR SR — KB ER R Ry 2543 1 5 X5 HREE R
28.4286 #H » FnEE—XIEERFEIF 1.5714 4 > F[I(30—28.4286) -

— ~ =[] CDNOW Sample Data Set*

KB} T2 CDNOW Master Data Set H 23570 A DL &4ttt 1/10 A9t
AT 6919 FER - M0 T —(HEEENEIE RSt (¢ 1 %] 2357) - Fader Ei
Hardie (2008)F!]FASH sV & B AL - A Excel sl - I ARG ERHR
ATEfEFEHEA R - F - M IS - IEEORIRR RERE - (i S Tie s 1T
Fosfe BV E BT 2L -

=~ BhE CDNOW &4

4 BTN — B BB R LI E HAEhE Ko BHOehrEniZ 2006 4
1 H#(] 2007 £ 2 FHYSeREE TS E0R > FfTa] LB T 1 Foise CONOW AT 2

344k http://www.brucehardie.com/datasets/
44k http://www.brucehardie.com/datasets/



&R OB P T Ry RS © MR BCARE R TR D7 VAR ER L 35

FEk . Hrpfds 1341 i EE - X5 EE 2853 & - [fmEiE® - ID -
HE N OMEE - FREST - EEITIR BEER NN — B S A nEY
B M B EORIR 2 Fader SEE2Z R Y CDNOW Data Set EOfRIHIREFHALL

# 1 HE—HEME ARV ER R EREIES - MR E L GIE
Fl(individual-level transaction)f~N[5] » E.4%;9 5 RAZ 4559% (the customer's ID) - =" »
B EBELER R PR R R — EVEE F - I — 4 g E
(aggregate-level data) » fy—fEEE P E LA S 4CsraVERILAS - BERICAL AR
RIREZFEE LS, (individual-level transaction)fgEF 2. » 41171 FI| F Beta-Geometric f5iI#z
fRAERG AR » TR ZAGNEHVAR OB HIMEERET R S 7 ¥
HRS B ICE R M MR AR R R Y FT RE M E5ER 1 AVFR IR E RIS IR B -

KT —EIER IR R HEIE = 1D ~ 5 0 IR R R R ER TR B &
B o EF#E 1D FZRIE B E R P REEHE (K48 » DB REE R H 4
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