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Investment in private markets, formerly known as alternative investment, is
increasing in Korea and elsewhere. The value of the assets managed by the
National Pension Service (NPS) will reach USD 500 billion by the end of
2015 and is forecast to grow to USD 2.5 trillion over the next 30 years. The
NPS is currently allocating around 10% of total assets to private markets, and
will increase this to 14% within the next 5 years according to its mid-term
asset allocation plan.

As the Korean economy matures, financial assets held by institutional
investors will grow exponentially, from USD 2 trillion in 2014 to USD 5
trillion over the next 30 years. As the local economy becomes saturated, huge
growth in financial assets will flow to overseas markets, especially to private
markets, which is the theme of this study. Global pension and endowment
schemes are also increasing their investments in private markets as returns
on fixed incomes have become very low following the financial crisis and the
risk-return profile of equity is not attractive.

Private markets provide diversification benefits and better returns for
investors. Nevertheless, studies on private markets are limited in Korea.
Previous international studies have focused on private equity dedicated to
buyout and venture or on private equity real estate (PERE) funds. This
comprehensive study included both private equity funds and various real
asset funds such as real estate. Using Preqin’s database, a comprehensive
global sample of the IRRs of 2,280 private equity funds and 380 PERE funds
from 1985 to 2004 was analyzed.
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The IRR and standard deviation of various types of private equity fund that have not previously
been studied (including not only buyout and venture but also growth, mezzanine, distressed and
fund of funds) were analyzed. Various real assets such as real estate, infrastructure, resource and
timber were also analyzed. Various types of real estate fund, such as debt, core, value-added,
opportunistic and fund of funds, were included in the analysis. This is the first study to analyze the
risk-return profiles of various assets, types of private equity and real estate funds.

The Sharpe ratio concept of dividing IRR by standard deviation was used to determine the relative
attractiveness of different assets in different regions. At the asset level, infrastructure was the most
attractive, followed by real estate and private equity. However, type-level analysis gave a different
result, and indicated that choice among different types of equity, assets and regions, is an important
factor in explaining the risks and returns of private funds.

Investors can use the risk-return profiles and information about relative attractiveness provided
by this study to make decisions about asset allocation among different asset types in private markets
in different regions. Humphery-Jenner studied how the diversification level of buyout and venture
funds affected the performance of funds and concluded that diversification positively influenced
the performance of funds due to knowledge sharing between different funds.

There have been disagreements about whether diversification in industry or region has a positive
or a negative effect on the performance of funds. This study extended Humphery-Jenner’s previous
study to various types of private equity fund and real estate fund. Although Humphery-Jenner used
Preqin’s industry classification, this study used the Global Industry Classification Standard (GICS)
to improve objectivity. For geographic diversification, this study measured the number of continents
rather than the number of countries, as used by Humphery-Jenner.

For real estate, the number of property types, such as office, retail and residential, was measured.
The same method was used to measure geographic diversification. The overall analysis of private
equity funds agreed with Humphery-Jenner’s findings, confirming that industry and geographic
diversification positively influenced fund performance. The number of industries and regions
divided by the number of relevant staff negatively influenced fund performance, suggesting that
staff numbers should increase as diversification increases. However, the results varied for each type
of fund, and firms at different stages were affected differently by diversification.

Early-stage venture funds showed benefits from industry diversification. However, the
performance of growth funds was negatively associated with diversification, implying that growth
funds benefit from concentration rather than diversification. Buyout and mezzanine funds investing
in mature-stage firms were positively influenced by geographic diversification. Depending on the
stage of the firm, fund managers may thus require either diversification or concentration in region
and industry. In real estate, diversification had no effect on the performance of funds in both the
overall market and at the individual type level.

In conclusion, some types of private equity fund receive benefits from industrial or geographic
diversification due to knowledge sharing. Growth funds benefit from concentration by focusing on
the strengths of managers. Managers of other private equity funds and real estate funds may choose
cither diversification or concentration strategies.

Keywords Alternative Investment, Private Equity Fund, Private Equity Real Estate (PERE) Fund,
Fund Type, Diversification Effect
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DIV_GICS He TEZR|Q0| EX| A= (industry group) 4=
DIV_GEO HE ZEEZ[Q9] EXl X[ 4~
DIV_PRO HE ZEZED|Q0| EX} HEA A
e D: MEXMIZ & I X+ He
10YR_MSCI MSCI World Index 10 Tt Qs
10YR_BCGA Barclays Capital Global Aggregate Index 10 HA #IE
10YR_NAREITS NAREIT X|4= 10 T 015
10YR_NPI NCREIF CHAMZ Index(NPI) X[~ 108 T 2012

GE DollA 3fd A, B, Col 231 WHpE2 B Preqin®] A=E o]85lo] 4/4J813).0mH,
i AS] B TSl RRE AZEAHS] Sz AN, BEA/lole 442q]
=A+87(Capital Call)? &7 HEAN Ag-f=o] Ldojual F7]o= FALElet &
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A Fo] dojung o] £ 7HK] g5 E1te] AR ApolE Rbste] A7E UM
FolEo] W E(RR) Ot IRRE 7| F AFARES IRRE 7HIsHL 2 BE 4]
olgh= Hlzto| §louh ARRHE it S Al 7P HEA O 2 AME= AJTRA| o)

g BO| W52 TS| BT T HeEEA] A 54 204 BARIER ARESIC
o] T F Al Hae Ao, AR, viERdE goff Hekom e 5 dAEHelH
NUM PEOPLE ¥4~ Preqin®] Fund Managers DatabaseS ARSI OH, HEE 2-85)=
SIALe] HE -84} THAE Frt A B, 3|, A 59 A 52 T8 Lt
1 2] wgro] TRE A Gr 2)¢f At

g CO] FARFARRT} a2 ARS 54 2004 AMEER= 28 ArHaEolt), A6
HE EAMofjx= DIV IND, DIV _GICS, DIV GEO HE-S, HBARHE B X04= DIV PRO,

DIV _GEO W45 712} AR5t} Humphery—Jenner(2013) 9A| Preqin®] A& 0|85}
BRI ARG ARSIk, B Aol ALE BAMEAfa ¥53] Humphery—
Jenner(2019)9] AT AEI WAE] Aol ket Pk

AR, 2 A= FRHAYEZ7|E(Global Industry Classification Standard, GICS)2]
Bl W Amaed Mee ZEZele mAsiel Al BRE AW
PreginoflAli= oF 80711 A5=2] AlF-2121 AF] AIE AlE5hH, Humphery—Jenner(2013)2]
79 Preqin®] A1) 57 718 delHom S4slel % 347le] 1102 el 7]z
et HE ZEED| QY B 4= HeE SRt & At £ 8 AAEeR Ale
HRal] Sl) FAAT EEZle T, A A Sol AAHeR b 1o
FEE= AR 7€ T sl GICSE] ERAIAIE ARESIRATt GICS= 12H4] 107419
Ale|, 27 247119) AT, 39HA| 687119 ARt R ARl stal Q=tl, PreqginofA]

AT 411 GICSe) 22 ARITET} 85 AT 71%e0] wreh A -gatol DIV INDe}

A, AHLEEE W e 1E 2EZYe ] BARE A9 o= HI5E VIR
1 75 57453tk Humphery—Jenner(2013)9] 79 A9 = U2hs 7|Eo=

g SR, & A 10719 Y52 722 ARSSo] DIV_GEO W& 74

6) 2 S0 AtET MU NREEQ1 22 AR O5e] SREMPE R 7IE1 ZTHhttp://www.msci.com/products/indexes

/sector/gics/gics_structure,html),
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AR5 HE EEZe|o ) £ S5 S 258k DIV PRO
495199}, Humphery—Jenner(2019)2] 739 AH-E-§ H=] BAHEAalolat 275157
uhizol 7|29 glte] A F7bE waolck e
T DY AEAE WL A 54 d04] AGE T AmusSolr, AR

Aprht e sfjeA], sfejidoR ERotH, HE IR IRRY} 4SS H e 307
el 10 7]skEat A= ARSI 2t S AR e dieiaez, =7k 73-9- MSCI World

Index 109 o &2 a5 ot teX2, AHe] 3L Barclays Capital Global
Aggregate Index 101 Bt 152 Sf2fAfHol| thet th&A= ARSI FgAt AJe2e
F2XF EXJAIERS] National Association of Real Estate Investment Trusts(NAREIT)

A9} Au] FsA=ERR} 3 93] (National Council of Real Estate Investment Fiduciaries,
NCREIF) 9] E-54F X]4=Q] NCREIF A E Index(NPI) Q] 10 Hat &S ARSI
& A#52 BloombergE ©]-8519tt,

(GE 32 oA ARt (Gt 2) o) Argil Bl SAIMSES] 712 SAIRRE HolFal ik
o, 5P IRR B9] 9 thd ARl AS-EA0A A4, Ak, R Alislstod
BIE AAEIE, GH A= PreqinollA] S8 AFaE AlEoiA| ot ASX|7} EA¥sIGIch

|5 E01, FAREAEY} WS UEeRl= DIV INDS} DIV.GEOE= %= 2,2807]2] AREE-§

2

E 3 1,5507l¢ko] ZibEAka) e ARl JEE 7Bl ek, E3H NUM PEOPLE
H0] A AEgE W AmoANE o8] 7Hsskct

F o

A A-Diz A RS APAR theo] 7t A4k 47 HES0| S4g nolert
LN_FUND_SIZE ¥4 TE Ao]20) 2}¢] 2oiglolet, 2F AMPER A= Alo] 25 b))

0 B0 R ARG RI HEARS Ul 2710) W Alo]2E Fa glont gl

olrt B I A|AE, AL o|nr} B AL F7]0] Ajo|=5 7T e Teld 4
oIt} WE EEEo0] BAEASES AWy, WY Aol AmE§Re] HEH
BARER} 428 7P B g oF 14709) AR D 8,5709] ARl efat oF 1.37he)

7) 2 0N AT X9 NSRRI ERARE C3a 20 1) 0= MQISH S0|(North America excluding US), 2) OI=,
3) £Y 2 =22&(Central and East Europe), 4) £2S&(Nordic), 5) MSE(West Europe), 6) OFL2|7}, 7) S 0|(Americas),
8) OfAIO}, 9) 2A|OtL|O}, 10) £S(Middle East),

8) 2 HF0IM AtES B MEEQ BESAE2 thant 2Lk 1) H&(Commercial), 2) S, 3) M&(Industrial), 4)
EX], ) EMZ(Niche), 6) AFRAL 7) 3| (Operating Companies), 8) FHE, 9) S-5(Retail).
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ot 2757719 HEE Cfdoz 3| HEAM0

22in HEE AT Ut

AW HA% dE  HE

FUND_SIZE 2,135
TOTAL_FUND_SIZE 2,272
DIV_IND 1,550
DIV_GICS 1,551
DIV_GEO 211
NUM_PEOPLE 1,961
EXPERTISE 2,280
D_BOARD_REQUIRED 2,280
D_CONTROLLING 2,280
D_SOLE_INVESTOR 2,280

A

.69 -0.20 3.39

.92 -0.71 3.36
58.00 1.00 1.12 4.40
13.00 1.00 0.99 4.08
4.00 1.00 2.18 7.34

297.00 1.00 4.99 30.97
9.00 0.00 -0.14 1.74
1.00 0.00 0.49 1.24
1.00 0.00 1.67 3.78
1.00 0.00 1.99 4.98

o9 B: AIRESA HE E
I

gz

5.1
7.39
3.38
1.22
0.57
0.06
0.04
0.03

XU H=E HE
19 -0.43 2.87
9.20 2.87 -0.95 3.12
7.00 2.00 0.91 2.39
4.00 1.00 2.62 8.76
9.00 0.00 3.37 13.41
1.00 0.00 3.69 14.63
1.00 0.00 4.74 23.44
1.00 0.00 5.93 36.13

e

AW HA% dE  EHE

LN_FUND_SIZE 3
LN_TOTAL_FUND_SIZE 367
DIV_PRO 378
DIV_GEO 375
EXPERTISE 381
D_BOARD_REQUIRED 381
D_CONTROLLING 381
D_SOLE INVESTOR 381
g C: Ql=zat HE E4 Ha

HE
LN_FUND_SIZE
LN_TOTAL_FUND_SIZE
EXPERTISE

D_BOARD_REQUIRED
D_CONTROLLING
D_SOLE INVESTOR

5.71
6.30
1.58
0.21
0.13
0.04

7.42 4.06 0.04 1.92
8.05 4.33 -0.43 2.25
7.00 0.00 1.27 2.82
1.00 0.00 1.44 3.06
1.00 0.00 2.27 6.14
1.00 0.00 4.59 22.04

Y D: XY HE EY R

—

He

+

e

33 A2z dE  AHe

LN_FUND_SIZE
LN_TOTAL_FUND_SIZE
EXPERTISE
D_BOARD_REQUIRED
D_CONTROLLING
D_SOLE_INVESTOR

4.88
6.78
3.75
0.05
0.14
0.04

|

7.74 0.43 -0.54 3.41
8.34 3.40 -0.38 2.36
8.00 0.00 -0.13 2.01
1.00 0.00 391 16.31
1.00 0.00 2.1 5.46
1.00 0.00 4.62 22.38

e E: MEXM HE

Bz

iAW HA% e HE

2.43
6.37

5 -0.16 2.03
4 1.24 4.79

AW HA% dE  HE

HC
10YR_MSCI 2,757
10YR_BCGA 2,757
WY F: 254 R wa
HC
10YR_NAREITS 2,757
10YR_NPI 2,757

-0.03 2.25
-0.07 2.27
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(3 5y 1985WHE 2004W7}A] 9] TH 7|7} Ek 2pAkd =2
IRRE| 7|2 8ARF 9 B9 t—H8S Uehdich, WA A4 i =5 vlashd oid
AOA] ALRFE O] HE 4= B} ArEe] HES B 3 Akt oF suff H wWokth
Qlazete] - 24702 71 A}, s BolA] AE- 8-S ASPHE Uiro] AR, HE
65% ol/o| Hiolopa} Hilzjof| a2FtE|o] glom, AH o] - Al W= HE 47} Hrh,
i Colx] FaAkeS HePdEE e A, Fgih A &) 10% oVdel 7SR
W ol agtE|o] Qirt,

g Ao|A A4PE IRRO] Btk BF SAHORE fogilon, =089 ¢ A
AEEE) QlmEp FEARe] =0 & Uepdth REHEANE YEAR 2ohH, (a)/ ()3

SrolE/EUANE Uehhis ghom iti] o] Hepd jeimg SRt A
A9 AZeH AW READARFEY oItk o] gL B AHAHEo] oF 1 0|49 ke
Holi=u] ujsto] ARFFHY] BP 0452 RH=t), ol B AHe] H]3) S BERANE

Holal Q)7] wiZolct, oFH, ARRHES] el Hro A LEhtRo] ARLHES] =olE
wEE Gaussian FEHIE W2A] = AZ AT 4 vk 53] AEa69] 47

Al vlsl FHAE T He g0l UEle 71s70] Sle o EEE HolaL Y

9) Lossen(2006)2 AIZ22F0| HE Mut= kol = HO|H, Diller and Kaserer(2009)= AIZ22E0| 52 EAS 7IX|1
QUCtD FEfotCt

M
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wfeb ApEEgYe] 4% ol outlien S o) EEEA} Tefsh S Ao
Holn], 4 SRHeAE FHo] 2 JFL 1) RO oEe] et oS B
Zlo] Basiek

(E 5) MRHENT 72572

0| H&= 1985 E| 2004E7EX[Q] HEV|ZH SO Preqin0| A M&Est=
2} 129| IRRY| 7|ZEAZY LU IRRY| 1-AXS LIEHHCE * ** ** 2 10%, 5%,

2757710 HEES AMIE, H2fE2 Liw0f
482 By
LEEFACE,

1%01 M SAHS

of'd A: XA IRR

I A 1 Z O 7} E_’I,_‘_@i} x| CH Z} x| A 74 S|
Rp At Hes Hil) %% (b] iz H2Z A= Hz  (a)/(b)
JI=E=E=X 2280 16.10" 11.30 3587 101570  -100.00 1286 29950 0.45
S, 380 1366 12.90 13.75 7500  -66.20  -0.06 8.05 0.99
olma} 2% 15487 16.75 10.35 3400 1270 -0.68 352 150
PN 73 24477 2090 2128 138.00 -7.50 232 1262 1.15
FF| 2757 15.98 11.70 3325 101570  -100.00 1339 33585 0.48
g B: MZZ8Y HeE IRR
Hak HE HZ@) Yy ™ ozt 2y A= Hz (al/b)
HIO|OFR 721 18.24:: 15.90 243 27970 -100.00 379 4337 081
L% 801 16417 7.30 5474 101570 -9600 1002 15606 030
MRS 122 14087 11.30 2021 101.00  -34.40 193 890 0.70
AR 93 1885 17.40 17.51 7880  -28.40 086 500 108
xR 14 11007 10.90 10.54 55.00  -45.70 -0.61 1185 104
Mz 65 19.54" 16.00 13.80 59.40 -7.00 0.81 365 142
X7 283 11637 9.00 12.00 8320  -18.20 241 1202 097
7|et 81 13.96 11.90 14.11 63.70 -5.90 162 612 099
g C: 234 M2t RR
Hak HE HZ@) Yy ™ ozt 2y A= HZ (al/b)
SPE! 36 896 13.25 20.29 4580  -6620  -184 706 0.4k
0} 33 12517 9.00 13.72 63.60 -1.80 274 1037 091
EIE=TIPN 18 1284 14.80 8.18 29.70 1.20 017 222 157
ThR IS0 158 16127 15.00 13.92 7500  -23.80 064 526 116
s 125 12227 11.00 11.41 5660  -26.70 029 478 107
7|E} 10 1486 16.30 12.55 32.10 580  -040 224 1.8
g B AR g O] AP o8 HojEr) 7 HEF ¥ W [RRS I TAIFeR
Sofolgict, AiEle] Heke] A9 7P e SolES; ARFY] 7R B elEg mglon,
Az kel A9 v Aol vla) £ WAR e mEAALS 7 Ho ol

ARIGO] e 4ol B ke Sl SR, o) 8/ T} SRk i) Hol
145 7P worom, WA Aeke] 49 0,308 7 Whe ghe Ueri ol WA Akl
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