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ABSTRACT

Purpose: It is to seek for an appropriate cost rate analysis methodology of credit card value propositions
in Korea. For this issue, it is claimed that methodologies based on probability distribution is more suitable
than methodologies based on data-mining. The analysis model constructed for the cost rate estimation is
called VCPM model.

Methods: The model includes two major variables denoted as S and P. S is monthly credit card usage amount.
P stands for the proportion of usage amount at special merchants over the whole monthly usage amount.
The distributions assumed for P are positively skewed distributions such as exponential, gamma and lognormal.
The major inputs to the model are also derived from S and P, which are E(S) and the aggregate proportion
of usage amount at special merchants over the total monthly usage amount.

Results: When the credit card’s value proposition is general discount, the VCPM model fits well and generates
reasonable cost rate(denoted as R). However, it seems that the model does not work well for other types
of credit cards.

Conclusion: The VCPM model is reliable for calculating cost rate for credit cards with positively skewed
distribution of P, which are general discount card. However, another model should be built for cards with

other types of distributions of P.
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Table 1. Types of credit card customer value propositions

Type Value proposition Description
1 Embedded Service (Feature) Related to transaction at merchant
2 Membership Service Subject to usage count limit
3 Merchant Affiliate Service Additional/special discount at merchant
4 Promotion Conditional/time-limit discount
5 Annual Fee
6 Interest—free installment
7 Interest rate discount
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Table 2. Credit card value proposition cost rate by year

Year Usage Amount(in Bil. KRW) Cost(in Bil. KRW) Cost%
2011 297,883 1,859 0.62%
2012 323,769 2,375 0.73%
2013 330,715 2,532 0.77%
2014 358,792 2,589 0.72%
2015 390,085 2,771 0.71%

Source: BC statistics Vol.44 (2016)
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Figure 1. NAVER’s brand search result for the keyword ‘Shinhan card’
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Table 3. Summary of credit card brand searching

Benefit type General Gas Air Total
Discount 13 4 17
Point 5 5
Mileage 3 3
Total 18 4 3 25
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Table 5. Credit Card Usage Amount by Merchant Group '17.4Q (BOK)
(in million KRW)

Eligible for special

Merchant Group 2017/10 2017/11 2017/12

discount
Department Store 1,382,514 1,510,547 1,505,431
Discount/Retail Store o 2,827,791 2,614,526 2,646,769
Supermarket 1,818,460 1,695,525 1,740,304
Convenience Store O 630,108 588,203 583,542
Duty Free Shop 169,677 165,761 157,946
Online Shopping o 5,149,374 5,903,889 5,887,567
General Food 723,550 610,111 658,115
Health Food 72,784 64,328 66,216
Clothing 761,416 871,839 760,294
Merchandise 97,061 101,681 103,345
Watch/Jewerly/Eyeglass 182,829 174,403 190,728
Cosmetics e} 241,100 261,765 271,803
Fuel e} 2,484,634 2,617,081 2,755,197
Furniture 183,796 170,515 168,843
Electronics 944,417 1,003,242 929,396
Hospital 603,813 687,531 715,653
Medical Facilities 2,180,167 2,380,178 2,544,313
Domestic new car 1,272,141 1,681,293 1,650,891
Other Transportation 111,994 132,419 118,586
Car Repair 603,387 707,600 716,988
Travel/Rentcar 107,528 125,926 151,249
Airline 328,118 385,180 393,515
Public Transportation (@] 528,673 547,635 588,399
Sports/Entertainment/Leisure (@] 1,128,691 1,074,265 944,550
Book/Stationery 239,109 257,176 303,426
Education 909,773 951,296 1,017,197
Lodging 267,305 229,198 270,430
Restaurant O 4,478,593 4,217,396 4,759,164
Professional Service 3,707,548 3,784,621 3,742,694
Finance/Insurance 1,422,326 1,499,742 1,561,194
All Others 2,762,464 2,940,933 3,040,014

Total 38,321,144 39,955,806 40,943,757
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Table 6. Consolidation of merchant groups into one single merchant group

Monthl
Merchant Group Discount% onthly Merchant Group  Discount%
amount
Discount Store 10% 2,827,791
Convenience Store 10% 630,108
Online Shopping 10% 5,149,374 )
Cosmetics 10% 241,100 Special
Discount 12.4%
Fuel 20% 2,484,634
Merchant
Transportation 20% 528,673
Entertainment 20% 1,128,691
Restaurant 10% 4,478,593

- Monthly amount is quoted from the BOK data
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Table 7. VCPM
Notation Type Description Characteristics/Formula
S Variable  Credit card usage amount for a month Follows Exponential Distribution
S1 Variable ~ Amount used in special merchant group S=S1+8S2
S2 Variable  Amount used in general merchant group
A Variable ~ Amount not applicable to special discount rate A = S1 - min(S1, u/rl)
rl Parameter Special discount rate given constant
r2 Parameter General discount rate given constant
u Parameter Upper limit of special discount determined by amount of previous month
Variable Total discount amount D = (S1-A)*rl + (S2+A)*r2
p Variable  Rate of S1to S Sl/s,-assumed to f?”%’ .
positively skewed distribution
R Variable  Value proposition cost rate D/S
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Previous This month Total Equations derived
Month <0.5mil | >= 0.5mil (@) X+Y = 214,049
<0.5mil KRW X 214,049-X | 214,049 (b) Y < 85,951
>=0.5mil KRW Y 85,951-Y 85,951 (c) X > 128,098
Total 214,049 85,951 | 300,000

If X = 150,000, there comes the transition matrix below

Transition Matrix (Previous to This) Transition Matrix (This to Previous)

Previous This month Total This Previous month Total
Month <0.5mil | >= 0.5mil Month <0.5mil | >= 0.5mil

<0.5mil KRW 70.1% 29.9% 100.0% <0.5mil KRW 70.1% 29.9%| 100.0%
>=0.5mil KRW 74.5% 25.5% 100.0% >=0.5mil KRW 74.5% 25.5%| 100.0%

Figure 4. How to derive the transition matrix
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E(S) Monthly average usage amount 500,000
Parameters rl Special Discount% 7.52%
r2 General Discount% 0%
(KRW)
Transition Matrix Previous V) Salesband Cutoff u
This <300K <500K  <1000K Above Total (@) band unit: KRW (K=thousand) 0-30 300,000 -
<300K 72% 13% 7% 8% 100%| (b) cell unit: % (This to Previous) 30-50 500,000 5,000
<500K 27% 30% 23% 20%| 100%] 50-100 1,000,000 10,000
<1000K 14% 16% 31% 39%| 100% 100+ Above 20,000
Above 11% 6% 14% 69%| 100%]
P by band amt_band 0% <10% <20% <30% <40% <50% <60% <70% <80% <90% <100% 100%
>= 1mil. 3.8% 20.4% 274% 21.9% 13.5% 71% 34% 15% 0.6% 0.3% 0.1% 0.1%
>= 0.5mil. 31% 13.4% 19.3% 18.9% 153% 11.1% 74% 47% 29% 17% 1.0% 1.2%
>= 0.1mil. 6.2% 13.0% 14.6% 13.8% 11.9% 9.8% 7.7% 6.0% 4.6% 3.4% 2.5% 6.6%)
< 0.1mil. 35.0% Uniformly distributed 20.0%

Figure 5. Value proposition of a credit card
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7pdel ARkt vaskgiet. AlEeold el A4 Q] @l Appendix 291 skl

o]
M
Agelold 8 A% 7wy K%k(@iil o149 F HUB YA ol§Fe] MF)S BT Kssh o} 7

7hE ghol YER AL 7P EIA @ 8 (R)2 7HEe] A Ritol B BX9F AeEre] Hv A== Yl #vt
B iRl wad R%kv‘é—E Aukele. 1-30141 5 7he] AA] Rat fiAbglont Fbe el v A
el e Sol A AAl Ra} Aelh 44 e A9 gtk
Scenario 1 Actual Constant Exponential Gammal Gamma2 Gamma3 Lognormall Lognormal2 Lognormal3
E(S) 499,982 500,493 500,493 500,493 500,493 500,493 500,493 500,493 500,493
IS 4999822664 5004927621 5004927621 5004927621 5004927621 5004927621 5004927621 5004927621 5004927621
ID 48,703,983 57,691,603 38,809,076 52,933,532 49,285,014 44,169,757 51,525,550 51,414,657 51,328,654
R 0.97% 115% 0.78% 1.06% 0.98% 0.88% 1.03% 103% 1.03%
K 29.92% 20.92% 30.12% 30.03% 30.02% 20.90% 29.86% 30.01% 30.20%
Scenario 1: simulated R by distribution model
1405
1.208 1.15%
1.06% 4 . ”
1.00% 0.97% 5.98% 1.03% 1.03% 1.03%
) 0.88%
050% - 0.78%
0608
0.40%
0.20%
0.00% . . . . . . . .
Actual Constant Exponential Gammal Gammal Gamma3 Lognormall Lognormal2 Lognormal3
Figure 6. VCPM simulation result for scenario 1
Scenario 2 Actual Constant Exponential Gammal Gamma2 Gamma3 Lognormall Lognormal2 Lognormal3
E(S) 500,408 499,578 499,578 499,578 498,578 499,578 499,578 499,578 499578
Is 5,004,080,598 4,995,780,798 4995780798 4995780798 4995780798 4,995780,798 4995780798 4,995780,798 4,995780,798
ID 48,623,893 57,500,231 38,767,796 52,859,115 49,231,505 44,129,253 51,737,485 51,599,416 51,281,561
R 0.97% 1.15% 0.78% 1.06% 0.99% 0.88% 1.04% 1.03% 1.03%
K 29.70% 29.70% 30.20% 30.04% 30.02% 20.81% 29.56% 29.71% 30.15%
Scenario 2: simulated R by distribution model
1408
1208 | 1.15%
1.08% . " .
. o - 1.04% 1.03% 1.03%
) 0.88%
08 0.78%
0.60%
0.40%
0.20%
0.00% v . . . .
Actual Constant Exponential Gammal Gamma2 Gamma3 Lognermall Lognormal2 Lognormal3

Figure 7. VCPM simulation result for scenario 2
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Scenario 3 Actual Constant Exponential Gammal Gamma2 Gamma3 Lognormall Lognormal2 Lognormal3
E(S) 500,250 499,240 499,240 499,240 499,240 499,240 499,240 499,240 498,240
Is 5,002,504,378 4992399080 4992399080 4992399080 4,992,399,080 4992399080 4,992,399,080 4,992,399,080 4,992,399,080
iD 49,772,128 59,184,175 38,753,931 52,743,359 54,879,843 50,614,234 56,038,705 55,819,767 55,599,853
R 0.99% 1.19% 0.78% 1.06% 1.10% 1.01% 112% 1.12% 1.11%
K 32.42% 3242% 30.16% 30.00% 32.52% 34.77% 32.17% 32.43% 32.67%
Scenario 3: simulated R by distribution model
14056
1.20% i ; 1.12% 1.12% 1.11%
1.06% 110%
0.99% : 1.01%
1.00% -
a0 | 0.78%
0.60% |
0.40%
0.20%
0.00% . .
Actual Constant Exponential Gammal Gamma2 Gamma3l Lognormall Lognormal2 Lognormal3
Figure 8. VCPM simulation result for scenario 3
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AEF o)A A3 7] AA] REF 1.0%91d 9] A4 BE=2 S R = 1.32%% AFEER A& R =
1.01%%2 & HA49] RES 2tEdte AGFEEZRAE A4 RS E3814] £33t} ol¢l At AnjAle] o] &
FE S el Pol B3 SH3E 2fo] 2 Holy] el Aug e 19 Ao 49 P EEE tixahd 1z}

ol A & 4 Utk

Aggregate distribution of P (Scenario 1) Aggregate distribution of P (Scenario 4)
18.0% 18.0%
16.0% 16.0%
14.0% 14.0%
12.0% 12.0%
10.0% 10.0%
8.0% 8.0%
6.0% 6.0%
4.0% 40%
20% 20%
0.0% 0.0%
0% <10% <20% <30% <40% <50% <60% <70% <80% <90% <100% 100% 0% <10% <20% <30% <40% <S50% <60% <70% <BO% <90% <100% 100%

Figure 9. P distribution of scenario 1 & 4
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Appendix 2. A[E¥H°]A 53 <A
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Step Action
1 Settle P distribution according to each scenario
Using 100 simulation, determine one single P value
9 Find out the best—fit parameters for each distribution
(Exponential, Gamma, Lognormal)
3 Apply the one single P value and best-fit parameters to the VCPM model
4 Generate S, using S ~ Exp(1/500,000)
Assign this month band to each S@), i = 1,2, ---, 10000
5 Generate 10,000 uniform random number
Using transition matrix, determine previous month band
6 According to previous month band, u(i) is determined
7 Assign p(i) for i = 1,2,-+-,10000 (distribution is applied)
Calculate S1 = S*P
8 Individually, it is s1(G) = s@)*p() for i = 1,2,-:+,10000
S2 is calculated that S2 = S - S1
9 Calculate A = S1-min(S1,u/rl)
10 Calculate D = (S1-A)#rl + (S2+A)*r2
11 Calculate R = D/S
12 Repeat 3~11 by 100 times
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