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Abstract

Purpose - This study introduces a methodology for finding the optimal tracking error of active stock
funds. Tracking error is commonly used in risk budgeting techniques as a concept of cost for alpha
creation.

Design/methodology/approach - This study uses a post-optimal smart beta portfolio that maximizes
alpha under the given tracking error constraint.

Findings - As a result of the analysis, the smart beta strategy that maximized alpha under the
constraint of 0.15% daily tracking error shows the highest IR. This means the maximum
theoretically achievable efficiency. In this regard, a fixed-effect panel regression analysis is
conducted to evaluate the active efficiency of domestic stock funds. In addition to control variables
based on previous studies, the effect of tracking error on alpha is analyzed. The alpha used in this
model is calculated using the smart beta portfolio according to the size of the constraint of the
tracking error as a benchmark. Contrary to theoretical estimates, in Korea, the alpha performance is
maximized under a daily tracking error of 0.1%. This indicates that the active efficiency of domestic
equity funds is lower than the theoretical maximum.

Research implications or Originality - Based on this study, it is expected that it can be used for active
risk management of pension funds and performance evaluation of active strategies.
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AA| o] gol FF3t ko] EAYstet, o] ZFHeA Gupta, Prjogi andStubbs (1999) A&
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3%, 9152, AFFFAME EAGTH Wbk Fokehe o] AL AFoeyt BE
FEgelont 5§49 nolRA Ay A3 el 4848 A Aes nusheld, we
[R# 22 QAR3F BAll M= sy el 37} RS Hoistsle Aoletd RS A7) H4
TESFZS vl thRFE 1~200Ate], =28 Fe] ¢ 2~4%, olm T2 e (% EE 120%] J& i
shgkell 94 EATS Bugto 2 NE|B AT 23 GA3 e WP H AV ST Hele
5 7150l e Bt 2detr] ol el A ofd W Al theh Ad 7l tiEiA e IR
AASL ok, A2 U L (2021)9] AFAME ©7] REFEE Aoy wjuA o] wlx|ul=
;q] oz °]5H o]-7g;<40]z] olz]u]- ;n]-7]7<40€ IR& o]-@ﬂo]uq 047]%94 oﬂ]:/]t] a‘to] xl—7]zl—.% 5}7}13].
710l Il o] AR IREEE 371" TR] 0.27F 28k FAlol ool Rk TEFES AE BT
FFoe AT AL ANE 5 BRI APl B drlet Awe] Bge AU
A AEYBH T 23, (YE0 S22 R)FA tigh ASAT77E A E o]FHAAL ok, 28y &
Aol 2ol 2ed wiES B8 &t FEA] S8alof sl HA FHeAE AEse THES fle
*‘EH ojt},

f ol
oftt 10
Ll

1

ATE T 2ol FAEL 2FoME £ ATFolr HFH 2nlEME TEZEE TASE
/‘E}a =2 el thafiA] =star HAst HE tEo] AlFHoR HHQl XEFT Q9] 545 AT
v}, 3gaiE AFHoR Aol TEFY0 AF-5 4L B A FHext 2718 ST
o, 4ol A4 BRE AER A= 5018 ARE Bgaa] 3gdN T8 AH 20 R}
AzHoz dAFE A BAGY. rpAtoR SPA B A

2 2vlEHE} TEET|LQD

1 HE

B Aol 29t FEsHE HE(28R)E ol gdte] AFH o Aol 2njEel XFEZL S
= HES AAET AE2AA AFEE iR A7s 2 ARMEARRY] 7124 A e
Agkolt}, wpr B Aol AlFRGe) 71 Jle TEZE QS FE WAL T x| whyow
YRS, AT elol P YR RALAE ALslshe WAoIE ol PAe A
Xd%k—% FFEHE Q712 Agste] AAnd Ase) wArkas A £ S Aolk, F v e
ol 2A901 Sl SN 59 WS FNE ATA ZEEILS e Al o A
= %@ TEZ 0 H8E FH0A £EL YR ol %—o}@l A4 TEZYOE THH: 28
Azkell s|uksta gt

=R~ Ry M

EEged t A FoEell, Ry,= A EEZES FYEolH)

2
~
T
[

o
ne
K

PHRES o7, olAE (2022)2] WHES AAISIT. AN FHo] A 2 vl olshE F71 el T Helsh
Sk, T, WHES SUSTE AT Bas) PRl Relt EA,



166 Asia-Pacific Journal of Business Vol 13, No. 4, December 2022

A(D)e e 2ol e % 3l

k
Ry =—a+ R +e¢ :_a+2wiRi,t+€t (2)

i=1
(VA R, izehel FESe00) 1 AR Folgolt, 2Eele 2 T89S dulgc 1o
wiE 2B TEEQ S W NFS IS, & AR ovlE AN

AT AR AALY RY0L FAT T glck 2e T3 T 1907 il A
dctel Adl A Yol £, A 4 -0} grold AR nimueEeg
b8 A49E B9l Rolx Fiolw AFEEZ o} AT 4ohE uel Zolth. W —Zr@
9ol 2ot fold 0z B0l ALt Hfol Aol i ARkl 2ehEeh Aebo] ESH

Aol

&go>~\1
oo

el

1) FXQX Z|AS}

21(2)9] FHa= AHHo g €, o HFHAAo|th, whehr] FH0A HAsle Ae AFZHA Ak
3loll H2725H (least square method)d U x|ghc},

(TE Minimization) w, € arg Min Eef (3)
subject to. Ewi =1, w; =0

meb A& Bl 2EE -art feldor gold ST Al AR olE g ke
AtEA o 72 oHsl AnlEHE FEZZ]| Q9 dute 9

2) FOIT FHQRX} Bt LHOJA 2mt Z|Cist

21(2)9] FARA REES thE A Y, FH AT JAHRA Al BELA = thS
T AL et

71 =o 7—1 “

(71, T= B&e| Foln, SSE= eapAlwds ofndth. 22l 52 ake] #Fextoltt)

TE:\/SSE VT—(k+1)

e 24950 FEs 4@—5— onl= B BEA 2710 Aoke Fohe olv)s) 2t web
et ge st Ade wAlE THY o

(Alpha Maximization) w, € arg Max o 5)
subject to, Y w, =1, w; = 0, S(Z?E’Xi
T—(k+1)

2(5)ol st Arjshs 48s) waiAd 2(2)2] 872 de] Hasle} At wR, Abe] HELA
B FAeA B TR A@AF dd=ol Jrh,



swle ek gl me gy 749 Ase 44 Fded 167

2, tloJ¥

£ AFelMe 2erde 7S 10712 ARSI ok HE S 18 5 glovt AUkt deHes
AE vk QAL AFH o2 A A Q|| FekeA] ¢fal FHA Al XA L e 25 HEE $RE
aE), olel FAl HE A4 abET|HolA o 7|z BEED s FYAY o] &4, HEA ol
o Y 52 Aoz it} ol B A= 107] HE AFE B Ao TR AE 2 A,
#d AR E JdZalvFo]=9] Quantwise DB £tk 2 AR X4 eho]=o|| =zl AT

S MIFAS, RAFAF, FIFAS, 29FAF, AVEYAT, AEAF, LAHAS, HFAE,
omRlE A4 ofe, el ARrRRke 20024 19 3URE 20199 129 3097449 UZF 4550l 8
AR A, HG)% H6) B Agshe /e 22 FRste] Uhg FHskdm, AgAS
S35 8 Mg

3. AFAeR Aol AnlE Wl TEZC vF

S 5 7hA) A sold 2HE AnlEdEEEZe 08 4WRET) (Table 1) R/} F 7287
Wz 77t F49 2 A o] AulFe] Bt BoFm k. (Table 1) ol whzwl A2 Akl
Ll

S
=)
i
ro
%
oo
-
N
B
&
o
N
ol
)
N
ﬂ;
)
of
ol
lo,
)
ol
)
Clig
=
N
v
T
ﬁ
A
-4
og\:ll‘
do
1o,
)
U
o,
tlo
1o,
=)
g

= 3H0A Bt ALFE hPFe MFe AolAn quel o] mFo] 43k JEshe Ao ekt
o QurEel JbH, 4 Sel AelE AER 2 Aol gAR, 4F] A% dsprTaAsel AT Ao

5% F7kshe Aow Uekhth, £, 382 ols] Hele] A% FHQA Aus} A ol wF
FAX 120 Welol A9 AT AFo) ALFE ol ALSe) vFe) g v A7} AN
Sl Aol 2 5ol

Table 1. Smart Beta Portfolio Weight

a Max

Factor T!E TE=
Min 01% 0.15% 0.2% 0.25% 0.3%
Value 14.95 12.86 16.75 19.22 17.26 14.86
Growth 11.13 7.94 10.87 1417 15.70 16.91
Big 54.24 54.90 42.30 30.44 21.09 15.55
Medium 3.93 247 1.91 1.99 2.18 2.28
Small 1.32 227 293 3.75 498 5.45
Low Volatility 415 452 458 6.10 7.15 8.12
Quality 343 333 4.64 4.69 7.25 7.94
Momentum 3.02 3.68 4.86 6.37 7.70 8.56
High Dividend 2.1 337 483 5.85 7.68 9.12
Contrarian 1.72 4.65 6.32 7.41 9.01 11.21

Notes: TE Min is the tracking error minimization strategy estimated by Eq. (3), and «¢ Max is the alpha
maximization strategy under daily tracking error constraints from 0.1% to 0.3% estimated by Eq. (5).
The sample period is estimated for a total of 72 quarters from the first quarter of 2002 to the fourth
quarter of 2019 using daily returns. The portfolio weight represents the average of the factor weights
estimated for each 72 quarters. The unit is %. The significance of the weight is not important, so the
indication is omitted.
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2ol F4% SrlEWEEEEY ot Bl FFFAAS} vmste] BAh Qe Wwing.
1 SOEMSEES A0 2GS T Q) JEYN AT aolek F, Y Yl o
B uhpE BAs 7 HALHNA e o AFE FARHNA AHgIE e A
A0 AL QIS S FUH, 2ol Folal FA0 B ol st Akl ek
A S AR S 28300l 4O AT Y, $1, el A5 2424 72,
1871e] s} EAS ol olg WAl Fold BFE S AIL AAEA De FAOT oIy
AFE NG 5, A el 1 REE e A,

a= éﬁ a~ N( iéTEQ) )
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(4714, 271 ZntEdEr gute] A= T=720|t}.)

BRAZEL % 720 BI7L 2Alee 247e) e o) EAlg, Te of Gk F4E Lol

1 AT BEOAE 21 Ak, B2} FALAske] wAE oln] ()M Aottt AT ol
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27508
e (MacKinlay, 1997)& #4830 2(7)7 2 BEE olgate] Eaiaich, Jus] el zi4o|A)
g Ao o AHgETh

(Table 2) & 2vlEHEIZEZ | o] Uvte}l #AE BAE YeRlaL glth. £ 7% 2nlEWEZE
Fel2E TEIE Aefol B ATE ohth, WAL Wl AL 10719 FEIE ol g3ted A
A7Vel FFFIAFE 71 T EN Shg Sk svledEEEZe g o F4sld iY
A7le] SISHE g Aol e ol Al FRFAARSE A ke Dok oo EAle

S AT A g 2 Feolg M Aol

Table 2. Smart Beta Portfolio Alpha and TE by Strategy

TE a Max
Min TE: 0.15% 0.2% 0.25% 0.3%
0.1%
Average of daily alpha(%) 0.002 0.020% 0.033* 0.043* 0.049+ 0.056
Average of daily TE(%) 0.066 0.1 0.15 02 0.25 03
Information Ratio 0.031 0.199 0.219 0.213 0.197 0.187
Alpha t-stat 0.245 1.674 1.854 1.806 1.667 1.587

Notes: This table represents average alpha and average TE for each portfolio construction strategies. The
alpha t-stat is a t value using the distribution of eq. (7). ***, *x and * indicate p-values of less than
1, 5 and 10% respectively.

(Table 2)& Fa 2rh= et Azke] fagol tha) A Aslus, wE Aol Fhaow ok
Outh ZAR, TE A28k ek 0.3% 223 Alkstolr] st Hojs}h Aeke foldolx g How
ZAPEIIE, U AR 100 frelsold el del Ssbt sl FHeake] Burt F71aS
5 3 gEdste] asle ke g 2 4 Atk ada 93 sl Age FAeAe Bug
Foldl R dhely] Wiel Hit TBE sl B3s| Axs,

FAo7je) dube] BAE Igom BunA (Fig. 1)L (Table 2] Hepdz eht sirekslel
BRTE Aole] #AE TR0 thehdl Zlolch. F2.03ks} Ashite] WAL B Aol 38 BAAG]
o). (Fig. 1ye] @9 2% gHconcave) Fele] DZIZ HHHH 584 Z2Eolsl 2L Fejolth,
el BEUE 2AGTH A4 G 2rAsel U FAedtel 218 @ 4+ ol 2o 984S
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Fig. 1. Relationship between Smart Beta Portfolio Alpha and Tracking Error
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2(®)e] A= ZAYAE SHs1] S8l A=H7ME ARl {9

do= 2002 olF A7t EAshs A= & ARt ] 10099 ©f

o shdct, A=FolEe 200295 EH 201998744 Aol .
DAEI HARHE AR olfE BEHA &2 Fobd HE] o)l EES FAlE] gt

of WA ARNE 7t depdr 4T F v 5,9 RIIF frelHolA g

A= FHHol dnh, frefH o gepold FHRAE U Siol dubt S7REE AWlEhaL, sl £

A Y Fofok Gt S7hES fvidith frelH o)A gk ol & 2

FA0atel g FFe §ee evlaty] wielrt, %, Ay W] WMAvlaE A= Aen slo)
7o) ek, Telm Wl 0,15% At HAolwl ) FEY 4 Aeln 4o At BEHoR
24¥ Qee oviat

AR SAR e A APFeR], "EgRle g FREG. AlFadeZE sF 713 KOSPL A4
FoE, AF FUE 1A, A F AddE, = €1t ol vFe s AAET AL AE
(2009)ellM= 2=l 2] EvlleAlZE |5 A717) 2dgshe Tl HAES BarstHA] o5l Fab
HFE F7ie} o3t Wiz BHad vl glon ddtE AES =5 5 QAT T2 ARy Skt
Ao A= Tk AFollA] FAT | S F= 8lo 2 HFEHI ok (283, 1997; 4Hl,
Az, 20195 o), 2002)

Aeggloge FAFRY, 2AUE87IRE, 21 HE S, 21 284 £48 A= AR,
A d= U5 AT HER s HE 284] BlEolu R glo] R FAaT
(Ciccotello and Grant, 1996)& T34 S Frhe T4 2] w44 A (Indro et al., 1999;
AE 9] 291, 2008)uF ExFde] 742 (Chen et al,, 2004) 5ol we} 242 3k ZrlE B}
AatE]A Z2A8h, £EEF8Y A tElAE Gruber (1996)5] 93] 4% 2~ulErY o) wa}
A3boll k(+)o] 3k Fohe AR, 2007, TEH ARS 2010)7F EAE =7 #-2n]EhA|
ks AF(FA1E, 3, 2010; 9Hedat, 2005)7F gy Busa ok, A=l = (fund family)
of M= o] (2015)2 U 8APF L8 d0] 7] uel 88T AT FFol
Eold HERT 7 & S el ) TS Frha FASTE. HERET]t tEA =
AAA B A HETE AES £ dE FEHE YRl Hgolr]o] AELR8713 A 2ol ()Y
#AA7F &4 (Chevalier and Ellison, 1997)3H& F43=7} 3} Golec(1990), Prather, Bertin, and
Henker (2004)5-9lAe fogt #AI7} #2EA ge=vh dvtd 237t Basa gty A9 FeE=
HrtEle HEo RAALAI} vt nlAE JFo] deiAE FAEdon Bald o w2 oF(+)9]
BA EAgHE 3 (Jegadeesh and Titman, 1993)3 Rbde] m& &(-)9] AL Ztevhe T4
(DeBondt and Thaler, 1985)¢] Qlz#] Hi=i glom Jujoas S()(&AA £ 291, 2008; 7]
& - o¥I9f, 2009)9] #AE FHsHE AWyF BRiEi o

2. AFEXN A5

1) 7lesAZ

(Table 3) & Mg AR 71EEARS Vehieh, @04 2350183} FH 03k B wel
HEG. 4 BAUS A% delEE #357} 216012449 x 18d)elth. 2t A= dlolElE
A ol SgHT gl A5 thank % 23307 Beoln 7 Ul -8 B F 4 13273070
b EARG, ART Ao $01F PFL 0.02%0]v], ol KOSPI B 5918 0.03%0] vlgsict.
T} KOSPI 5018 WlAvkar Ssbe Ae] 0o 7Mdeh. %, FRASE B4a F Ae] KOSPI 5018
o g7he ge Aoz steld & vk Zet 4 Az W i TEE0E WATtAR
A% A -0.05%2] Y5 Ak, ol Aehvict v, Yt Shskshe Ak Hsku FHeAE
wol 5gahe SrlEne TEZe) ool AE5F Hotolth. 0.15%9] U FAA Aloksto] Lk Hol
s solEne EEE0S WATAR AgF Uik AEe] ZAEBE Fit ~0.03%0| AW LE
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= FHa ~1.8%NA 2.7% Aol &ut it AT, A(8)S FAsh= HA A FH et tis
o] A7} kel A Sk 0.15%2] & F2. 04t Alofstel] dutE Hhsteh=s LrtEHE TEEL S
£ WlAvtas HH dAvta 2EZ2 07} ofynt, vHd Blf-ojHolgt -8 Faud vk 7
_7;‘_

A48 2= WAwtazt €,

A=) £48 Uehlls 8717 (HR), €8FFY, 2&1E, 9= &% 28419 & 28Rs
8 3 aglm e

3
&R, T84 F 28 IFARAS £ v 2ags Fskloh

Table 3. Descriptive Statistics

Obs. Mean SD Min Max
Monthly KOSPI daily return average 216 0.033 0.258 -1.05 0.60
Monthly KOSPI daily return volatility 216 1.140 0.638 0.39 5.30
Log(KOSPI trading amount) 216 5.946 0.167 5.47 6.29
Foreigners investor's monthly 216 0116 2565 -683 1058
net buying ratio ' ’ ’ ’
Monthly fund daily return average 132734 0.020 0.232 -2.187 1.707
Monthly fund alpha average _
(KOSPI BM) 132734 0.001 0.084 1.811 2.761
Monthly fund alpha average ~ _
(TE Min BM) 132734 0.001 0.085 1.826 2.746
Monthly fund alpha average ~ _
(alpha Max 0.1% TE) 132734 0.021 0.086 1.827 2.735
Monthly fund alpha average ~ B
(alpha Max 0.15% TE) 132734 0.032 0.087 1.829 2.729
Monthly fund alpha average ~ _
(alpha Max 0.2% TE) 132734 0.040 0.089 1814 2.748
Monthly fund alpha average ~ _
(alpha Max 0.25% TE) 132734 0.045 0.095 1.796 2.762
Monthly fund alpha average ~ _
(alpha Max 0.3% TE) 132734 0.052 0.100 1.782 2774
Monthly fund daily TE
(KOSPI BM) 132734 0.355 0.189 0.041 10.698
Monthly fund daily TE
(TE Min BM) 132734 0.354 0.190 0.048 10.692
Monthly fund daily TE
(alpha Max 0.1% TE) 132734 0.359 0.188 0.051 10.692
Monthly fund daily TE
(alpha Max 0.15% TE) 132734 0.370 0.184 0.069 10.700
Monthly fund daily TE
(alpha Max 0.2% TE) 132734 0.385 0.178 0.093 10.699
Monthly fund daily TE
(alpha Max 0.25% TE) 132734 0.406 0.175 0.104 10.701
Monthly fund daily TE
(alpha Max 0.3% TE) 132734 0.430 0.170 0.122 10.704
Monthly fund net inflow 132734 0.08 167 -487 98.23
(100 million won) ’ ’ ’ '
Fund age (year) 132734 5.40 4.44 0.22 469
Net Asset Value(10 billion won) 132734 5.56 19.71 0.00 285.98
AUM of Asset Management 132734 2784 43229 0.47 2867.95

Company(10 billion won)

Notes: All returns, alpha and TE are in % units. Fund alpha and tracking error are measured according to
each strategy. For example, monthly fund alpha average(alpha Max 0.15% TE) means the daily alpha
using benchmark from alpha maximization under constraint daily tracking error 0.15%.
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(Table 4) = AR&-# W|2E a7 Eolvh, W7 U B7] wlzoll, dubeh 32| 9 xk= KOSPI
FolE WAk} 0.15%2] 4 F2 A} Aoketel] dutE Hvjslehs LrtEHE TEEL| QS WA |nta
S ARSI YA gk AERgith oM Yehd Al AR AvtEHE ZEEQ WAvtEE

183 A= duiFtell= A7 = 22U KOSPL Fo g5 WA vta s 3 A= dujel 2ntEHe
WA utIE ARG A daRtells FadAZE =4 ¢t (Table 4) oA &<lshd —0.068(X2¢F X3)
FEoltt. Iy Blee TES] daaA(X4eh X5)= ot dA=dst dHacle] sAus
(X6~X12)¢} ~vtEHE LEZ 2 WAvtaE AR A= SoH(X3)3he] FdaAEs 18] =4 &gt
a2y KOSPI #9&8 WArtaz S A= duk(X2)st o=¢l evls He(X8)= e =2
el o, g Yo KOSPT fEA(Xo)shs &9 Z#s 2ta vk, =, WsAo]l & AldelA
ZIgH7E T4 BES ovdth, a2|a dubd o FAMie] dadls e Holet tEeald
A= BAsHA G Ao H

[

F

[rt

Table 4. Correlation Matrix

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X1 X12

X1 1.000

X2 0.932 1.000

X3 0259 -0.068 1.000

X4 | -0097 -0.113 0.044 1.000

X5 |-0.130 -0.129 0.007 0.964 1.000

X6 | -0.301 -0328 0.049 0258 0.268 1.000

X7 0007 0006 -0004 008 008 0047 1.000

X8 0511 0564 -0060 -0.128 -0.128 -0.309 -0.053 1.000

X9 0003 0004 -0005 0.010 0011 0001 0.004 0001 1.000

X10 | 0016 0013 0002 0022 0021 0.117 0018 -0039 -0.001 1.000

X11 |-0.021 -0010 -0.018 -0.120 -0.108 -0.205 0.051 0.031 -0.001 -0.035 1.000
X12 |-0.018 -0012 -0.017 0.001 -0.008 -0.002 0.087 -0.007 -0.001 0318 0.037 1.000

Notes: X1: Monthly fund daily return average, X2: Monthly fund alpha average(KOSPI BM), X3: Monthly fund
alpha average(alpha Max 0.15% TE), X4: Monthly fund daily TE(KOSPI BM), X5: Monthly fund daily
TE(alpha Max 0.15% TE), X6: Monthly KOSPI daily return volatility, X7: Log(KOSPI trading amount), X8:
Foreigners investor's monthly net buying ratio, X9: Monthly fund net inflow, X10: Net Asset Value(fund
size), X11: Fund age, X12: AUM of Asset Management Company

2) 25 £HQx}
(Table 5y A(8)e] TART AdFARY Asfolr), B A FAMT UF Bancks 220
3

Bolth, B3] KOSPI A% $918< WAvta s 4% 240t )
ZAst. ol FHeAE O HdoEM HE HRE U 45D £ Ue

Table 5. Fixed Effect Panel Regression Result on the Relationship between Alpha and Tracking

Error
TE a Max
LR Min  TE=01% TE=0.15% TE=02% TE=025% TE=03%
Tracking Error 0.0715%x 0.013%%x 0.0003 -0.010%xx  -0.017*+x  -0.006%**  -0.013%xx*
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Monthly KOSPI daily -0.030%+*  -0.023%**  -0.017+*%*  -0.017**+  -0.011#*+  0.010%** 0.001
return average (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.002)

Monthly KOSPI -0.002%**  -0.004*** 0.001 0.003+*+  0.008+**  0.012%xx  0.017%**
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daily volatility (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Log(KOSPI trading ~ 0.012%xx  0013%x  0011%xx  0.007%xx 0002  -0014%x  -0.0001
amount) (0.002) (0.002) (0.002) (0.002) (0.003) (0.003) (0.003)
Foreigners -0.003%++  -0.003%%x  -0.003%x* -0002%x+ -0.002%+«  -0.002%xx  -0.007 %k
investor's
mO”th'yrar;?; bWiNg  hoop1)  (00001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)
MO“thi'rfﬂL‘wd net  goo0 0.000 0,000 0,000 0,000 0 -0.000+
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Log(Fund age) -0.006%**  -0.006%**  -0.005%+*  -0.005%++  -0.002%++  0.003*** -0.0001
(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0.0005)

-0.007#**  -0.0004*** -0.001*+*  -0.001*++  -0.001*x+  -0.001***  -0.007***

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002)
Log(AUM of Asset  -0.007x*x  -0,007+*x  -0.009*x*  -0.006%*x  -0.007**+  -0,007+*x  -0.006***
Management

Company) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.001) (0.001)
Previous monthly  0.202xxx* 0.207%%x 0.188xx*x 0.175%x 0.173%%x 0.1775%x 0.112%%x
fund return (0.005) (0.005) (0.005) (0.005) (0.006) (0.006) (0.006)

F Statistic 537.274xxx 447 221x*x  378.458xxx 307.687*x* 225 954%x* 155 555%xx 83 09bx*x

Notes: p: **x<0.01, **<0.05 and *<0.10.

Log(Net Asset
Value)

493} Azl A whe 2ukE WANLAE AEE A9 SUa Ao} i ae R4
2} 0.1962] Altatel FoFuhst Aekol wfe 2elewe WAnlaE AF8F Beols FH9atd fel
ol BAZE QAT 2 olF FALa Ak 2718 2/ A LokFrist Aekol e vleve
WAPFEE ALgRE Aol FolHel Sof WAV BREAL. F FH oAt 2 Alkske] 2vlE WA
2E AR A9 FH0AE Selt Y9t Solel U= 4RE B3] sk 8clo] ok ol 0.1%¢]
FA95} FHelA HA Ao} AFHor BN,
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A2 Folok ¥ T2 A3 S-S ovidth ek A AL e dutel vlRof Al #At ASHL
2 =2d v g WiArkas | AEE Felof VEe] d = Sk ASEY A = 4% HE

U3t TRAL 0.1%8] FHA oA Lehton] o] b oMo B2 H 0.15%mr} s oIt
Ao el FAexzte BN £&H A4 ool sl gL JuigT. =, =)
Aeel AEn meAe Fd Hs) ke FEeldn 17 & o

B ATe) WAL B 2k ASHoe AAstE Avjee TEE0E PAs 2316 He
slEMe TEZ 00} Gebd 4 ok BE 107]e] 29l o= A AnE wEE A )
o] FRsEAR i8] qole] ok Fejol mek WAR oA EAB. FF F F4Y A=
HE el Fe En 4Tt & AT} Aol & 91E g,
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