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A DEA-Based Portfolio Model for Performance
Management of Online Games
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This paper proposes a strategic portfolio model for managing performance of online games. The portfolio matrix
is composed of two dimensions: financial performance and non-financial performance. Financial performance is
measured by the conventional measure, average revenue per user (ARPU). In terms of non-financial performance,
five non-financial key performance indicators (KPIs) that have been widely used in the online game industry are
utilized: RU (Register User), VU (Visiting User), TS (Time Spent), ACU (Average Current User), MCU (Maxi-
mum Current User). Data envelopment analysis (DEA) is then employed to produce a single performance mea-
sure aggregating the five KPIs. DEA is a linear programming model for measuring the relative efficiency of
decision making unit (DMUs) with multiple inputs and outputs. This study employs DEA as a tool for multiple
criteria decision making (MCDM), in particular, the pure output model without inputs. Combining the two types
of performance produces the online game portfolio matrix with four quadrants: Dark Horse, Stop Loss, Jack Pot,
Luxury Goods. A case study of 39 online games provided by company ‘N’ is provided. The proposed portfolio
model is expected to be fruitfully used for strategic decision making of online game companies.
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=% % 3% th(Hsu and Lu, 2004). =3k
22kl ALY 483 % 771] A A2 ARSI A2 o
w2, &4F 2 ¥ (diffusion model) & 2-&3to] 229 AY A=
2 35 9] Ao & E4817] % 31 tH(Choi et al., 2007).
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AT olsh 2o TR ATE L2l AY 4 4%
& A ANAL ARG AT & 25 glor uA4

A AY N1AEY BA ARG 2
A E3hths SA7E T olo) §el ] FaF oA A

e T

Ao 71ZARE FHety] AT AE 22 A A3 H
7ol gk ool A& o= F7teta l=H, 71E9 &
gl Al A3 BrtATFE AR S F4 B ISR
7t SALE o] Foj ATk A WNEE HILE AT B A=
9 71532 £ 237 WKim e al,, 2004; Ham et al., 2004), 7]
S84 34 (analytic hierarchy process) 5 &3t <l
AYe F4 AU FREE AAstE ATFE0] ol FoH &

Th(Lim and Lee, 2006; Lee, 2008). =3+ v~ £4 24 =
QI SERVPERF 5 &&3te] 221 A Al F4& 74
sHs AQES BRI 74 9Ee] u HERg uA F
FS BT 319 H(Kim and Lee,
FAYLE A Bt FHL4E A
A, AHI 2 Q4R FEeta 2 Q4W
3 TH(Myung et al. 2005)
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2.DEA

Chames et al.(1978)°] 9|3 A A A E DEAE T2 FY &
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Figure 1. Research framework
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Table 1. Types of online games

W3 HFERF AY F 3
1 FPS 3 HEYA
2 MMORPG 2 HEg4
3 MORPG 0 &g
4 NTCG 0 e84
5 RPG 0 HEgA
6 RTS 1 58
7 TPS 0 a4
8 g o] A 1 &84
9 2 2 HEFAY
10 TH 1 HEAd
11 ALz 3 HEA
12 HH 1 HEgAd
13 A AY 0 dre
14 AFUE 1 SR
15 HE/RE 24 dre
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U AN 955 odRT A4 02 FujsiA ot A3
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7 15< FAY 45y E< 8t
S8 AR F At A At =
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= ALl A

(O

TFE FHRG. AT AN BAe ASARE st T AY
2 A9 Bol 24 215 A A= 849 o)
< AT AY Wi o7 M EA B Ao 2% dF 4 DEA 7)uk-&el Ale) A} 55}
o] frt wepA AP AHEAILE AYY BHE YE =
T8 A RTEY, FHE g oleE &85t F 39719 &2l AL HAF-3
ACUE B¢ A AHEASE oujsiy, Hd 5A AH4a A% 3715 DEAE o] &3t +333t}. <Table 4> DEA
T ESTE AGAEY AY e T Rl 2 A AHE 20k Ao, /1E 229 AIY Y DEA E&4
AETT & 5 Aok Hit FA AREATFE AY AHE B H5e ARPUS I <Table 5>l A= of ik A Al 2241
Table 2. Non-financial KPI(Output variables of DEA)
A o4 H IS
RU(Register User) 9 o Al 558 F AHEA
UV(Unique Visitor) 9 o/ aA 717 S ol AYE T AR
TS(Time Spent) B o AR AY AHl 2 AFEAIZE
ACU(Average Current User) ™ o B A AHEASE
MCU(Maximum Current User) 3 o Ho FA AEAT
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Table 3. Output values of online games
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A4 A= 3 RU(H) Uv(3) MCU(™) ACU(%) TS(E)
Game 1 15 dre 147,194,103 493,910 9,332 3,942 73
Game 2 15 dre 113,439,354 371,812 3317 1,502 59
Game 3 15 Ygre 101,095,848 106,540 1,049 519 52
Game 4 15 Ygre 75,563,311 143,482 423 132 27
Game 5 1 HEgA 63,768,875 298,284 3,277 1,563 70
Game 6 9 HEg4 183,143,794 1,137,208 19,093 8,126 67
Game 7 1 HEg4 88,471,765 180,572 562 215 34
Game 8 2 HEg4 30,466,552 190,180 1,452 711 53
Game 9 1 HEYAY 81,176,844 330,280 3,172 1,536 54
Game 10 6 HEYAY 76,359,229 139,182 1,116 473 56
Game 11 11 HEYAY 28,597,959 119,887 338 149 9
Game 12 2 HEYA 184,847,448 2,909,568 48,827 21,427 63
Game 13 11 HEYA 73,814,023 1,125,753 5,443 789 31
Game 14 15 dre 27,889,561 81,819 247 84 25
Game 15 15 Ygre 76,940,527 506,536 4,395 2,065 57
Game 16 15 Ygre 24,087,227 78,962 421 168 41
Game 17 8 HEg4 44,002,724 281,704 1,841 849 49
Game 18 12 HEg4 82,405,059 449,856 1,310 436 33
Game 19 10 HEg4 29,032,419 110,000 1,247 604 64
Game 20 15 Yre 24,522,189 179,466 1,807 652 74
Game 21 15 dre 83,741,434 490,912 4,143 1,795 53
Game 22 15 dre 37,516,505 613,924 7,992 2,704 55
Game 23 15 dre 6,272,618 143,707 747 298 42
Game 24 15 dre 26,056,043 215,178 4,605 2,306 81
Game 25 11 HEYA 236,625,572 2,745,505 51,240 20,982 116
Game 26 15 dre 138,426,265 1,700,914 11,567 2,876 23
Game 27 15 Ygre 9,771,273 96,826 1,676 573 18
Game 28 15 Ygre 49,676,413 1,004,290 14,534 4,151 76
Game 29 15 Ygre 169,149,667 1,610,644 13,331 3,175 47
Game 30 9 HEg4 75,160,282 631,651 8,016 2,042 91
Game 31 15 Yre 43,610,504 276,946 2,740 766 78
Game 32 15 YdrE 16,850,575 506,542 10,653 1,512 106
Game 33 15 dre 68,058,220 818,311 12,055 5,085 98
Game 34 15 dre 117,400,507 4,187,386 84,735 21,383 62
Game 35 15 dre 15,440,434 320,415 3,580 560 71
Game 36 15 dre 18,957,289 448,463 3,587 625 60
Game 37 15 dre 4,629,870 142,509 2,864 238 77
Game 38 14 HEYA 23,914,806 440,564 7,514 1,511 128
Game 39 15 Ygre 5,087,353 225,978 2,061 664 45

B 69,311,909 662,966 9,136 3,056 59
29 A 56,824,880 880,016 16,651 5,565 26
Aol 236,625,572 4,187,386 84,735 21,427 128
B 4,629,870 78,962 247 84 9
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AU DEA S84 o AT E 646402 YEloH a8
A 2242 AL 10/ME AA 39719 F25.6% = VERST

Table 4. Summary of DEA results

h o 3 &4 g4 |Hd B84
T | DMU % | DMU % | DMU ng M (%)
A A 39 10 25.6% 64.6
HEA 15 6 40.0% 79.6
dRe 24 4 16.7% 55.3

Table 5. DEA efficiency scores with ARPU

Hakyeon Lee

HEYd ALY A5
DMU7} &84 Zo&
79.6% 0 = Vet B
(16.7%)] DMUTH & %ﬁ
Hr= 553z4°§*oﬂ131

. 157] DMU  40%°]| ) 23t 6719
_;].;%Q%th U T8A AFE=
A YR T A9 oTL247Hv47H
A ASE YEboH, B+ 584
O 2 G HrtHAY. F AY 78

8 g3} Thel| FAAOE FO3 Aol 7} YEAE dotr ]
3] Mann- WhltneyUtest 35t DEA 84 AgEnR
T8 EAE M ERE 7 BT P9 Ao & AF387] A

|25 A4 71 <) Mann-Whitney U testE &-8-3}9 0.9,
a 7&47} <Table 6>°ll A|AH o] YTt FYFE20.014%, ¥
B AN AHF JEREAYET Y 53 AHE Hol

AWz #3 g4 A ARPU iil%g TE3 9t o= A5G Aol AR A&
Game 4 EEER 100 16,209 g Ao} AL B A 4RE AYRGE AR og &
Game 7 HEgA 100 21,476 2ol g17] UHE—OIE}E sl AE Aok HEYA ALY A5l
Game 13 B RERPY 100 4,695 S UTFE AL FLIAY G Ao HEsk] AY A
Game 14 HEA 100 4,999 o] 7}5E = /gﬁ]ﬂcﬂ Qoma AuAo T A5 Y
Game 26 dre 100 7,260 5O hzo] o] LAY LS B A5 AL Hol 9=
9 i
Game 77_| 822 pa L5 YBE AYe W3] 2B} A ekgTha 2 4 gl
Game 32 YR 100 9271
Game 33 ERER=] 100 11,192 , _
Game 34 Juc 100 7615 Table 6. Comparison of non-financial performance by types of
Game 38 e 100 9,962 online games
Game 30 drE 97.14 5,264 &3 DMU & B749 729 e
Game 39 jil:_ 96.21 7,081 B2 Al 15 25.60 384
Game 35 dr= 92.75 8,618
d RC 24 16.50 396
Game 3 HEEA 89.91 22,832 4
Game 18 B2 A 85.47 9,270 ) U =96 p = 0014
Game 16 HEEA 78.71 39,123
Game 31 e 71.13 7.846 Ty A SN nATA Aot gz 1
Game 37 e 64.7 9,794 Z A HEYA AYRY A 58 A2 YERT
Game 36 e 63.13 9,214 T 19 7H9 ARPU A0 & SHEE T-testE T3 24 2
Game 11 =2 63.01 53,132 3}, <Table 7> 2o] YR E AY S ARPUZF HEHA AlY <
Game 23 | el 53.18 13,284 ARPUET 5 1] 7h7b0] & A 02 dehyith YRE AYL
Game 1 | =24 | 5081 3:426 AR B9Y 9 A% 72| Fe YAl AEA Sl
Q| i
e 20 e B3 gepa, A9 e A4}, 5 ol W2 2 h A
Game 6 & 45.43 4,189 . ~
Game 2 HEgA 56.15 19,639 L&A 71]?:]10" ?:]r?—_} T 9;11:]'1— Ailol 3o ) olg g Zo]'zé
Game 10 RPN 55.37 2,263 °l I Ago] BA 3 AJAEY AYel&&d A EFHE
Game 21 HE g4 37.57 12,379 Fole QRO E AR YEo R & 9t 53, YR
Game 12 & 36.18 5,300 7ﬂ°‘°ﬂ FAHYUE =2 AYHY) 5ol AA AYY A&
Game 41 HEA 34.34 7,241 250 7 o] LEE AS wol 2 A 1o Agrog
Game 19 R SR 34.32 19,067
Game 9 &g 34.06 22,140
Game 22 Y= 32.8 4,847 Table 7. Comparison of financial performance (ARPU) by
H B ] .
Game 15 ¥ E 24 32.09 14,519 types of online games
Game 17 ERER= 31.17 9,001 — — — ———
Game 8 RSN 29.69 36,087 2% | e | B | EEEA (Wl 22eA
Game 5 EERRY 26.8 18,959 HEYA 15 8,72.14 | 2,22.55 647.45
Game 28 HEY A 26.01 4,947 dre 24 | 15,09.08 | 12,38.45 2,527.69
Game 24 iﬂ‘%a}b] 1764 8,824 _T__) t = _2'397 df = 27'047 p= 0.024.
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Figure 2. Online game portfolio matrix model
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