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ABSTRACT

In recent years, Fund of Funds (FOF) business in mainland China has developed
rapidly, but in practice in the early days of business development, FOF managers face
difficulties in selecting fund assets and predicting their future returns, and the
traditional FOF composite construction techniques are often not ideal. This paper draws
on the theory of overseas factor allocation, trying to analyze the source of fund’s return
through attribution, looking for quality factors that deeply characterize the management
ability of fund managers, and the new method to construct FOF combination which
based on the idiosyncrasies of equity funds is presented. This paper selects 100 equity
private equity funds, by means of factor disassembling, the market, industry, style and
other common influencing factors are stripped away. Instead of just picking managers
with good track records, the authors chose managers with better idiosyncrasies, and
construct a set of FOF combinations based on quality factors. At the same time, another
FOF portfolio based on fund assets is constructed by using traditional methods.
Comparing the combination performance of the two combination methods, the empirical
results show that the combination performance of FOF based on quality factors is better.
This paper applies transition probability matrix and correlation analysis, the evidence of
better performance of FOF combination based on quality factors is found, that is, quality
factors have better continuity and lower correlation. Compared with the traditional

method of FOF portfolio allocation based on fund assets, due to the better continuity of



the fund's idiosyncratic factors, it is more certain to use historical data to predict the
future returns. The low correlation between the fund's quality factors greatly enhance the
stability and dispersion of FOF portfolio allocation. In general, the quality factor-based
FOF portfolio allocation method provides FOF managers with a more quantitative, more
effective and more robust portfolio allocation path, which can effectively improve the

performance of FOF portfolio allocation.
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fE B AR A, LR TR R R D TALS, AR 45 ) T FOF LB 415
=, BHXWRITES MR E FOF 44, J8id SCub R ge ik B4 ot 1 4H & 7k AR .
SJG HEHE FIR R M A SR B AR SR PR A0TSR R B 7401 45 S B R A R A
3.2 KPR R HEZE Rk

48 Barra " EAL G A DL N Bloomberg H [ A AR R 1 E O T, A
D& TSI I o |35 1 T S X SO i 71 s S R A s e e ) 1305
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203t LI, e, FOR P T LUAMI R 2 W28 2 o A — I BEAL S5 S fE 4T t IR AL
BN A, WO, FASERESTE I 2L WA R
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BRI RE ), R SRS AE A ORI R T RSB 1, 7EHARZERE S bR
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3.3 B 7R A
3.3.1 R TE X

AT E LRI F s BN T R s, BT T AT MR AUk R
To FIRHABHERIX AN 2013/1-2019/10, #¥EHk AT wind #¥s/E. KUz v HZ
FOoNBE, RIRRYERT—28 5 H B 7 2 B A0 24 0 RGBT ik
%,

WAy P E A BRITE BRI T REE N 1, iR R . BEr
EEORIE, (X BB BN S, B TP Y R IR A A BURA 5 0 3 5 e
71, WAESCBR BB /IVRAG b, ROAZA R T I R T o

AT T ARSCHAT IR 526 T H 5 28 MTIigE, s 3 HURCGRE T A B AT
Ak, MZERAE AT BRI R EEE Y 1, B o, T (A5, FrafmkimE
AR 0, ASCRATALP T8 SRR HIR BT AT L T 117 37 X 5 HRO B A 2

R A 7 WUAK B 7 2 BRI T AN SE AR, EE I N RIA AR A AE . sl iF ik
B 5 FEATHIRFAE o BB XU DR 0 ISR B AR AT /N T T3 D AT AL R 7, R
A% DA LT, R IR R A AR R

NTENR—EE, 8 R IR T B AR A AL B, A A B AUE S AR HEAL Y
oy BONAE G ZAE I I3 VEA B EEE AL 3 (5 hndEZE ZRAEVE . BARRA (¥R A5
TURH] 3 i brte s, (R ENBIR R SR E, PUEENG TR T REE, e
M, B AR 3 AR HEZE DL BRI R R R AR, BUE P Ao 3 RebRvEZE, KT
R ¥ 3 FEbRvEEZE LU BB D h A B 25 3 RbriiE 2=
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WA S PR . I RV SR EUE T I 16 2, B4, TR 22 B AR A0S 2l A2 T 48 2
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100 AFRAEIE S MEUE S RHEW T :

T’ 2 MEEENHUES T

GOHRHE RIS EREhER RIREHRR R R e

BT 0.1685 0.1611 158.2118 0.9509 0.2220  3.7127
Hbe 0.1826 0.2671 58.2201 0.6524 -0.1491 2.2009

CL BB AR SR S REATAR PSR, BEKE, BEEERE 7ML
i %N 16.85%, FIIHE LA 0.95, WL T GRS R G B H 13l i AE
1o REBRR T PRI SN SRR B 16.1%, ARIL T 32 20 i I SR AL S5 5 S ZEAT DA XU
ERBAN T, BRI EERT o, WMENHEGET o, AMiTEA LK TIE
AT N BE .

3.5 Z T4 T FOF A &1

TEZHIE T, T RGRET T AL A ke i Al s, FOF & 8 AZERT
BRSNS, bR LSRR RGAR LSMASE R &I Fahiklre . STk, &
SIS TR, RIE AL SE R S s O SE IR T, Rt ISR IR AR LA R D R R
RIF, SRR R AT B AR, Jd 358 7 22 AL T S A T AR PR DR T A, 75
MR T ALA . IR e X, ARSI OB T B REREE N 1,
HAbFASE IS R R 7 R BR RN o, TRIL, BEEKARRR R TALE BCE IR T 5 2 %t
MFASEHE S, B 249 B T4 M I #9221 FOF 44 .

WAL 2.2 15 B8 7= 2H A R R ¥ SCHR TR b m] e, B LI 20 A A A 20 5
RAEHTTHI® (MPT) | Black-Litterman %Y (BL B8 AR FANMEEAY . Hodr KU

SRR Y BN FAE AN RIS BB A S A o, BLOAR R AR BACAL & B ot BEAR Sl |
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A RN B G B B SR E B T . 8T AR S R SHIE BRI R R T A T
T IAIEEG, A A G @A B PINAL 5—J7H, BL A HAH
MR FHE MPT B2, BE%, HEEEAXARRMEZ AN, ASCEHEGHE
A AE TS BL AL, ST DA E%R, RSO S % B MPT #HATH S M .
MPT FR BRI J5 22008, A2 A5 Y RN 2% AR B A ) TR i 2R AN TIU RURS: . —
FE T A LR PR R T K

min—-r-x+ 0.5yxTEx, s.t. x>0 sum(x) =1 (f1)

min xT¥x, st x=0sum(x) =1 r-x=rg, (f2)

Hor, rRR RTINS A, SRR RIB BT ZE AR RIS B B TS X
K xERBPRE, yRRNE G R, ra R E IR R a2 S 55
R, BB A RZ B 0 2 — B (R AR AU R 3 (R B 387 1 Aok
A g 2R A R B AR TR AR ), B R FOU SRSy B 9% 77 it 2 — BRI TR Y B 7 ZE 4B . R
o DRE: R B B B M — Ml R BRI AT DR i 25— B TRl i) g s
B B E — AR AR R RO R, ARG I IIREAS ,  BF 7= TIUNIA A5 R0 T XU (¥ A2 £,
AR, AR R REOE LR E, MR SCESSE PR R A AR Mr e s . A
A2 MR AET, EEALERE B 40T, i H bR KUK AME 7 S0k i 41
Ho HIEAR (A2) , HEEFE I %=1 UG TTIR+1T 0 7 TR+ XU 5 7 oTifik+
KEBRR T OTHR, Iy = Tmke + Tind + sty + €n o T AP NIIGEZE, e AT niRe R UL RS
B, ORI AN R ZE AN 2 3 (F2) BT I i 4 % 77 WA i R R AL i 22 3 T A A e 1%
PR AR T A . ARE2) I T E W gy, B LB BB A
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RA AT A AT, (LTS A, KR 7 SR, A S IR
59 L KL% T VR 2 2 . T T T AN T E B M2 A W 7 ok
(LA R 3T 4% 7710 FOF A BURMR “fE40 7B )
AR, min xTEx, s.t x>0 sum(x) =1 r-x = rey

R PR min xTZ.x, s.t. x>0 sum(x) =1 e-x = efy
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LSS 5 s
4.1 AEGETE PR 5 T R AT PR

ARTL 53 5ol ke e < B MR DR 1 1) g S e R B, I S A T R i AR R A
Bo SRR R, LSS RS R BT & RE - B 5-10 DM BT AR TS
I, ASCEAUR 5% 70 0 Rt N SE il as &, AR NI E B bsieai &, MR
K, KA4%E FOF 4 &80,

HIERIREACT ISR T 20N 3 48, BT REUR, ASCE =1 FOF A& R EHA:
20 MG HL 30 MG HM 60 NG He AR ik 7 =4, B 2018 43 H 31
FAENREASNE — AN H o FEA RV IR, e Rt I Al i B A o e A o
¥, RIS aER (EEE R R G R ARy s AN R TUYIEL, K RS T
A . T AL, ERRRB G PR A AT IR B ICZ 4R, ORAE P IMEZY FRE H
WH B Ji4h, HRESEERERAENE, AR 5 A & e/ MUE DY 3%, ROABUE N

40%. ALLNGHEER:
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L3

Rkt 3 AL v R SR b A AT R A S ROR PR

s H R HEemn BOANE m/AME Sl FAEE mREE 2 77 g
20180331 20 G HEER 40% 3% -0.618 20.934 21.221 -0.030 -0.043
20180331 20 R R 40% 3% 19.365 21.418 16.576 0.917  1.297
20180331 30 G EER 40% 3% -4.061 21.927 23.069 -0.186 -0.271
20180331 30 R R A8 40% 3% 23.425 22.419 19.961 1.076  1.513
20180331 60 G HEER 40% 3% -2.259 22.244 20.451 -0.103  -0.149
20180331 60 R R 40% 3% 20.066 21.398 17.356 0.972  1.369
20180410 20 G EER 40% 3% -5.721 21.438 23.974 -0.267 -0.389
20180410 20 FERR A 40% 3% 9.266 21.804 22.491 0.439  0.615
20180410 30 G HEER 40% 3% -6.071 21.587 26.408 -0.280 -0.413
20180410 30 R R 40% 3% 14.534 22.199 18.348 0.676  0.940
20180410 60 EGHER 40% 3% -4.135 22.023 19.652 -0.190 -0.269
20180410 60 FERR A 40% 3% 10.234 22.660 19.174 0.464  0.643
20180420 20 G HEER 40% 3% 1.890 21.924 24.231 0.088 0.126
20180420 20 FER R FAA 40% 3% 5.256 21.722 29.158 0.250  0.351
20180420 30 G HEER 40% 3% 6.211 22.628 23.401 0.285 0.401
20180420 30 R R 40% 3% 10.955 21.848 24.846 0.517  0.719




e H A FEHY  Hebi BN m/MUE Feiiad s Rl B EXic

20180420 60 BB 40% 3% 2.548 22.886 24.408  0.144  0.161
20180420 60 TR 40% 3% 7.761 21.424 25.601 0.372  0.520
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AR o A (3 HiHGSH+3 4L A4 AErtbid, R aifA
GRS B R 5 B S R AL, (BRSBTS AR A O S A i 4 08 AR G B 7 A
MAEL, FHH TR G H KRR EI . X, B2 LR AR IR R R R i
DI RAR A G B Rp A AR R f  ZAR SRR B T il 22 5% PTRE R o A
Tt AL E ] B . Sk b, FEAERISME T ZERERI PO S AR BAT RS,
(EE U a8 R AEAE A DLIEHR, R AR R A SE AT FZ R . R TR EL 7 iR &
BN LBk BRe s, W s B R B IRE S, ASCER 4.4 TR UEAE T PE4H
Wik,

ASCI FOF B EENSERREIE I A, NNBUE T e 5% 0 AR iX NS 8. BB RIS
SROEFEN S BN RS, AT SRV RO . AR S EA RO, EF

85 £l 96 — 3t 12 DPAF WAL TR . BRI IS R AT R
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T 4 MGG A SRR 7R (0O S B B0 R LE AR

23N HE SO E
MEHE A bk S Rocma om0 OHE

o Bz

ERTI A 85 -8.056  20.518  21.343 -0.393 4.68 0.67
R TR 86 -7.552 20.482  20.900 -0.369  4.79 0.92
g m =i 87 -7.057 20.534  21.801 -0.345 4.84 0.96
RGP 88 -7.451 20.555  21.748 -0.364 4.68 0.75
R HA 89 -6.231 20.542  21.393 -0.305 4.58 0.61
RGP 90 -5.545 20.666  21.451 -0.270 4.68 0.58
RSB o1 -5.355 20.644  22.140 -0.261  4.74 0.73
fEGUR FARE R 92 -3.717 20.727  22.015 -0.181  4.42 0.84
fEG G A 93 -1.042 20.697  21.215 -0.050 4.53 0.90
R o4 -3.006  20.877  19.963 -0.146  4.84 0.96
G H A 95 -0.618 20.934  21.221 -0.030 4.63 0.96
BRI 96 -2.076 21.364  21.282 -0.102  4.63 0.83
FERRFAEA 85 8.403 19.925  16.657 0.399 9.74 2.38
R TR 86 8.759 19.830  17.377 0.420 8.79 2.25
FRR TR 8y 12.153 19.958  15.260 0.597 9.11 3.23
FER A A 88 11.560 20.146  16.329 0.561  8.95 2.84
R R AR 89 14.050  20.350  15.477 0.689 8.37 3.09
FERRIA TR 90 14.481 21.071 14.615 0.687 7.79 2.86
R FHEA o1 18.842  20.516  13.951 0.933 7.74 2.31
FER R AR 92 19.375 21.108 16.364 0.933 6.79 2.10
TR 93 18.440  21.139 15.136 0.888 6.42 1.87
Rt AR o4 19.573  21.359  15.070 0.934  6.16 1.71

TR A 95 19.365  21.418 16.576 0.917  5.53 1.26
iR 7T 96 16.503 21.649 20.308 0.768  5.26 1.24
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HRAT 1.3E-04 3.7E-17  1.1E-45 3.9E-74  1.2E-55 8.7E-26  2.1E-39 9.0E-37 2.3E-06 1.8E-23
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723 LU RGH NGy 7 HL Ubkise % AR TR [ERIA A Wk E=lbiE N

JE4R &Rl 9.4E-02  1.2E-05 4.4E-25 1.8E-30 2.1E-31 1.2E-13 1.5E-05  6.8E-14 1.2E-15 1.1E-05

KA 2.6E-03 3.5E-63 1.0E-12 1.3E-01 3.7E-04 5.7E-16  9.1E-04 6.6E-13  7.4E-58 4.4E-01
TEWmiE 2.6E-o1  8.7E-01  8.9E-01  4.7E-01 2.0E-01  2.8E-08 4.0E-15 3.9E-02 2.9E-02 3.5E-03
1 6.5E-01 6.7E-11 8.4E-30 2.0E-49 1.4E-39 4.5E-06 4.0E-21 3.4E-11 8.2E-10 4.8E-05
E#44%) 1.3E-03  3.5E-07 2.6E-34 5.2E-19 4.9E-24 6.8E-20 2.1E-16 3.3E-21 1.9E-05 4.1E-01

NHEW 4.6E-04 6.3E-02 2.1E-05 2.0E-38 55E-32 2.6E-01 59E-13 1.0E-04 8.9E-04 4.3E-04
ZiHEH  1.1E-12 8.6E-02 6.8E-02 2.0E-13 1.4E-06 8.0E-01 2.5E-30 7.2E-03 8.1E-03 3.2E-02
WA 2.7E-13 1.9E-02 4.5E-01 7.4E-50 1.9E-12 6.9E-01 1.6E-10 7.0E-02 3.9E-07 9.7E-03
"G 1.9E-02 4.4E-02  3.4E-22 1.2E-27 3.8E-41 2.6E-04 6.1E-14 8.6E-11 3.2E-01  4.0E-06
5 0.0E+00 4.7E-01 2.1E-16 2.5E-04 5.3E-05 1.6E-17 3.4E-22 6.0E-10 2.0E-01 1.0E-02
Ht4)E 4.7E-01 0.0E+00 1.1E-01 2.1E-01  2.5E-02 29E-10 7.2E-01  6.8E-05 9.8E-35 4.7E-02
B 2.1E-16 1.1E-01 0.0E+00 8.7E-60 6.4E-88 3.0E-128 3.2E-06 9.9E-134 9.8E-03 1.9E-22

W4 2.5E-04 2.1E-01 8.7E-60 0.0E+00 9.9E-101 2.8E-52 9.5E-12 4.4E-52 1.5E-02 2.4E-39
HA X% 5.3E-05 25E-02 64E-88 9.9E-101 0.0E+00 3.5E-52  5.0E-08 1.3E-59 7.9E-01  6.4E-20
AL 1.6E-17 2.9E-10 3.0E-128 2.8E-52 3.5E-52 0.0E+00 9.6E-03 1.5E-161  8.9E-05 1.0E-19

EML % 3.4E-22 7.2E-01  3.2E-06 9.5E-12 5.0E-08 9.6E-03 0.0E+00 3.8E-07 3.3E-01 1.3E-01

K 6.0E-10  6.8E-05 9.9E-134 4.4E-52 1.3E-59 1.5E-161  3.8E-07 0.0E+00 2.1E-04 1.6E-26
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723 LU RGH NGy 7 HL Ubkise % AR TR [ERIA A Wk E=lbiE N
GUEZR 2.0E-01 9.8E-35 9.8E-03 1.5E-02 7.9E-01 8.9E-05 3.3E-01 2.1E-04 0.0E+00 1.1E-01
FiZ T 1.0E-02 4.7E-02  1.9E-22 2.4E-39 6.4E-20 1.0E-19 1.3E-01 1.6E-26 1.1E-01 0.0E+00
AL 1.6E-03 2.5E-04 5.4E-69 1.1E-27 1.8E-39  7.1E-133 6.8E-13 1.6E-90  8.2E-04 1.4E-06
B IL#HlE 5.6E-04 2.2E-03 1.1E-14 2.9E-16  8.0E-14 1.2E-05 9.8E-28 4.9E-10 1.3E-03 8.9E-01
LA 1.2E-02 9.9E-06  1.1E-01 3.0E-15  1.4E-09 8.4E-02 1.2E-20 2.2E-01 4.8E-03 3.3E-02
BEHME 3.2E-23  24E-03 1.4E-04 3.2E-09 8.8E-01 14E-08 1.1E-06  2.6E-04 8.4E-21 8.2E-01
KINRS 2.4E-05 4.3E-01  4.1E-04 5.0E-07 8.9E-05 1.5E-02 9.3E-24 1.0E-02 4.3E-01 1.5E-02
KHHA 5.9E-02 5.3E-03 1.1E-19 3.9E-14 3.2E-15 1.6E-04 6.5E-13 7.5E-16 5.7E-01  9.4E-01
giZ k% 2.9E-10 3.6E-01 6.5E-15  3.6E-18 3.3E-19  24E-03 3.4E-41 1.7E-09 2.8E-02 1.3E-01
oiE 2.7E-31 7.9E-07 1.9E-01 1.8E-08 9.2E-07 1.8E-01 1.6E-29 5.8E-01 5.2E-06 3.0E-01
A7V - ) B AR S B E AR I (48 2)
U BRIGE  RMAMGE fesitn NG X H HL e ENEAY & gie

AT 1.4E-21 1.6E-16 2.2E-29 1.6E-14 1.0E-14 6.4E-22 2.6E-30 3.0E-25

4R & fk 1.5E-15 5.6E-30 9.6E-20 2.2E-04 8.1E-16 1.3E-15 1.1E-25 2.9E-07

KA 2.2E-12 7.2E-03 8.9E-02 1.3E-04 1.5E-03 4.3E-06 6.8E-03 4.0E-01

AR 5.4E-02 2.4E-10 5.8E-21 3.4E-04 8.2E-32 1.2E-32 1.2E-15 1.4E-04
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s BITHE R EFA R UNGlE FHEE g%k L
T 4.2E-06 5.8E-34 2.3E-27 1.6E-15 3.1E-13 1.4E-15 3.1E-44 5.9E-16
=24 8.3E-29 4.8E-26 1.5E-14 3.0E-01 1.1E-32 9.3E-33 9.4E-37 8.1E-02
YAJRER: N4 9.0E-06 1.9E-12 8.2E-26 2.7E-08 8.3E-06 4.4E-05 1.4E-19 4.8E-18
I K 1.0E-03 1.0E-10 4.2E-10 5.8E-09 2.7E-13 1.7E-03 3.3E-18 1.0E-13
IR BE 8.1E-02 4.7E-04 2.3E-11 2.7E-44 8.1E-04 7.7E-02 3.8E-13 2.8E-13
M 9.3E-07 1.8E-15 3.2E-07 1.7E-06 5.3E-08 7.0E-33 1.1E-26 6.0E-08
5 b e 1.6E-03 5.6E-04 1.2E-02 3.2E-23 2.4E-05 5.9E-02 2.9E-10 2.7E-31
oL@ 2.5E-04 2.2E-03 9.9E-06 2.4E-03 4.3E-01 5.3E-03 3.6E-01 7.9E-07
HLF 5.4E-69 1.1E-14 1.1E-01 1.4E-04 4.1E-04 1.1E-19 6.5E-15 1.9E-01
LA 15 2% 1.1E-27 2.9E-16 3.0E-15 3.2E-09 5.0E-07 3.9E-14 3.6E-18 1.8E-08
A W& 1.8E-39 8.0E-14 1.4E-09 8.8E-01 8.9E-05 3.2E-15 3.3E-19 9.2E-07
THEHL 71E-133  1.2E-05 8.4E-02 1.4E-08 1.5E-02 1.6E-04 2.4E-03 1.8E-01
[EN 454 6.8E-13 9.8E-28 1.2E-20 1.1E-06 9.3E-24 6.5E-13 3.4E-41 1.6E-29
R 1.6E-90 4.9E-10 2.2E-01 2.6E-04 1.0E-02 7.5E-16 1.7E-09 5.8E-01
Ak 8.2E-04 1.3E-03 4.8E-03 8.4E-21 4.3E-01 5.7E-01 2.8E-02 5.2E-06
B 1 1.4E-06 8.9E-01 3.3E-02 8.2E-01 1.5E-02 9.4E-01 1.3E-01 3.0E-01
fE 0.0E+00  8.0E-18 2.8E-02 5.1E-04 2.8E-09 1.5E-10 3.5E-13 2.7E-03
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s BITHE R EFA R UNGlE FHEE g%k L

L2 BN 8.0E-18 0.0E+00  2.8E-20 6.3E-04 1.5E-20 4.9E-22 4.0E-43 2.6E-14
TR 2.8E-02 2.8E-20 0.0E+00 2.2E-13 1.0E-07 1.7E-09 7.7E-26 2.4E-11
HIFAM R 5.1E-04 6.3E-04 2.2E-13 0.0E+00 3.3E-04 2.5E-06 9.8E-10 1.8E-14
PRI AR 55 2.8E-09 1.5E-20 1.0E-07 3.3E-04 0.0E+00 2.4E-14 9.8E-29 1.0E-06
FH A 1.5E-10 4.9E-22 1.7E-09 2.5E-06 2.4E-14 0.0E+00 1.2E-19 2.4E-02
g3 3.5E-13 4.0E-43 7.7E-26 9.8E-10 9.8E-29 1.2E-19 0.0E+00 2.8E-18
ZGE 2.7E-03 2.6E-14 2.4E-11 1.8E-14 1.0E-06 2.4E-02 2.8E-18 0.0E+00
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