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Abstract
In the context of today’s deeply integrated global economy and frequent market fluctuations,
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industry asset allocation has become a focal point for investors, financial institutions, and the aca-
demic community. This paper focuses on an empirical study of industry asset allocation based on
an improved Black-Litterman model, introducing an ARMA model to predict and optimize the view
returns of the Black-Litterman model, thus constructing a more precise and practical industry asset
allocation model. The study selected daily data from January 3, 2023, to December 31, 2024, cover-
ing representative stocks in five major industries: finance, consumer goods, information technology,
industry, and pharmaceuticals. The empirical results show that the improved Black-Litterman model
excels in risk control and return enhancement, effectively increasing the cumulative return of the
investment portfolio and strengthening the stability and adaptability of the investment strategy.
Specifically, the optimized asset allocation scheme of the model enables the investment portfolio to
maintain relatively stable returns during market fluctuations and effectively balances risk and re-
turn in long-term investments. This research provides investors with a scientific and reasonable
asset allocation plan, helping them optimize industry asset allocation in the complex and changing
market environment and achieve steady asset appreciation. Meanwhile, this study also offers more
precise and personalized asset allocation services for financial institutions, holding significant
practical and theoretical value.
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2. HRGRIR

TEBCR IR, AT seBA A T R P  E, — BRI I A% . Markowitz (1952) 6
PR 2 S (B T R, BRI A A ES A TR . SRALE B g ik, B ER
Ti ZE RS L&, B TS E AR TGRS, BEZ @ WS T SEIRS i /Mb, A Be 4
U7 P IR BRI ANE L[] SME T ERA — AR, (51 R F 502 %0, Jorion 55 (1986) 2% 5kt
DU VER AT S H G T, BRI ) HE B P & R [2] . #R1T, Richard C (1992) W71 45 5
T BIE 7 Z R BB AT BN Z, FESEPRRN T, AU N 28, J0H 2 TR ot SO U
iR ZE R P B R P S AWK, SEEA AN AR E T AT, DA SO O, X
FE—E L b BRI A2 AR AR SR B o 1) S RUR [3]. AP A R, Black 45(1992) %8 T VUnt 777
AR, TEMME T ESREIRAR T, GIFTERSEH T Black-Litterman #E8Y. ZAR L I 40 K 2 B
PR T 1 32 W i 5 T 3 5 (Rl ARAR 45 4, I MESR G0 v 5 32 AR OB P T [ 4, A 20HI1 55 17 AR A
S NS BB A % 7 G 4 R O L S R AN AT AR, S O R A R HE A G B AL 4]
BB FL RN, 2EE AR Black-Litterman 24 78 0% 7 i B A0 (K . #64%(2009) #0H45E T A
FBETH 32 JEE AT AL 5 7 I B SR 78, 45 B E0R, Black-Litterman BERYARAS TAE S8 )y 207, (R 4% %
R EFE N, RIS B R 0 XU 23 B RE 0 NI s SRELEE 1 [5]. MEHE (2011) R AR KRB = 5405
WK R, MEICERS, RGN T KRBT IEA R Z 5 AN BRI, sa R AR 48 % J #A 20 2
R HCBEAE, DA KA [6]. 5K H (2014) IR ANFHINT T 34K K 5 2 W4 HI SR, B0 35 il
IR R TR BB R v, R T R SRR 7]

1f Black-Litterman #5578 [ S0 70 5 1T, 223 A1 B IR TR S H0n i,  HHE M ik 5 S 4000
B, IRIHERIMERE, MR m U B RN . 72 AR AT BB B, A R 4 AR R O
AT TR R B, SR MRV SIS, K B U0 R S U a5 Lk
o EFXFIX — M, AR Z RIS R 7 . Beach 45(1992) % FH &MWL s 7 K,
EGARCHM #8137 A W s e i Fe i v, K802 /5 1 Black-Litterman 578 W F - BRI TR 2H 5 B .
WIGEE KN, EAFARR T TR, 2N EENTAAGSME T 258, RIS 5 i i B A
B8] Ft711H(2014)iz H FIGARCH AU v RS2 i w AT MU &3 %8, T Black-Litterman #5811 & [
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P KSR W AT ML BC BT T, O KSR T R SR O TR B0 SRR 2 5 9] . 15 K i 55 (2014) A
GIRGARCHM HRL SR I B A WL h W sl 228, 4 Black-Litterman #5284 B ] T 11 6% B 7~ g E0F 7L, HAS
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R pIPERE, HE—PIRAUF T B Sk A AUPE[11] . Joseph (2015)F8 H, B r=Ac BARAL A% O AE T itk
ZHEINTT, FERR IS S E. BT MV R L R s ) SR b RIS AR AT, 5
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B, PRI - 72 (MV) DR A Sy 2

FOUR, BURE I T UL B BINEEREN N K K A AR, EIE R
JER AT 1y, BT IR Sy, A B ARQ) B)%H:
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T =2 +[(rz)’1 + P'Q’lPT ®)

KPP SHAROE: WA P (KxN), MAkERE Q(Kx1), MAEFMEM QKxK), LR
T vo BE A AR S RS A5 TR IEAT B A A Al o S ARAAE i A () B 2« IZAE SR IR A TE
T BEOREE T 73U At r e e AR A, OB I s R SN AT R, A R AR T AR G AN
i NS H B UK BRI -
W;L = (iEBL )71 HeL 4)
3.2. EF ARMA I =AU L ER
W E Black-Litterman A=Y H 00 s 80 a5 202 1A B 73 D R FH IR OB B fE . 2R, S5 &I~ A
HEWEAR, W14 8RRk 2 rat 7@ i &5 Fp R AR SR B = MW A, A% Black-Litterman #5784 i3k
FTRAL Ak . M EE T ARZRPERRL (A0 GARCH), ARMA KR BA5 S5 fai 40 tHE S U0EE . EREAE
A PR EAT ML s 22 00, HRR A DUBUIGE 0L & RS SE AR E T . GARCH A5 B B 21 i ik 5 B 4R
P, H AR T S 26 T 75 T AR AGEE A 2, 5 AR AR O B AR (UL 2 2% Y8 DU C B 31K o AR
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FERs AR M S s R B AR AR &
3.2.1. ARMA &8

H B )335 31°F 32 (ARMA) R B AR SRy B (8] 32 410 43 A 00 4% 0 T2, il B i A 3 91 H (AR) 5 #2301
(MA)ILFE, WA ROm e &y P & s SR E . H— BN, -

Xi =@ X4 T Q% 5+ QX + 6 (5)

Hrp {6[} HNEWES, o NHEFABEAZSE . AR EET L3RR, W(G)n] DU G 11 p Br 200
AR

¢(L)Xi:(1_¢1L1_¢2L2_"'_¢p|-p)xi:gi (6)
S, (L) =1- gLy gL, —oo— o, L, FAHSE £ ook 1 5T
R B (X, ) 7T
X =& =061 = 0,6, = =06 4 ()

TFR{ X} o i sh PR, W50 MA (@), Hd {E |} hamRs, 6 hiEsh PR 24,

H BH 807 2 R (ARMA) BA BEHLEARE 5, 456 1 B BIHAR)MIEE S FE(MA) AN 7. H E
YRR 1 5 KB AU p 3&as, 8 2l P39 88 73 i) S K HOM o - AL, ARMAE FE T LR 9 ARMA(p,) -
HAMEFIL AT

X =X+ QX+t QX 6 =06 —06, =06 ®)

Horfi{g ) NAWRTS, o NARABAKSE, 6 N TR TS,

3.2.2. ARMA 1B 37

ARMA 58 (R 7 1 e T AT ADF SR ARAS S0 DL 51 P Fadt,  EExt SE-FA2 5 21 W kAT 22 45 51
A, B E A PR, JEIE RIS AR AT @A I e A, SRR AR
WS, FEE, I REA B A (ACF) 5l B AHOC(PACF) R, 454 AICIBIC 15 B A E fx
H(p,q) AL A, FHXT LA R BOE R (0L SR B fiabs, SEDUB ARG S e b #3G, RAH S RUIREAS
it o 025, W IZWIG IR 27 VI ML S EAN, B tRKHHMT S HE E R, BiER
Bt BN, SERSEGT S ek, Ba, @RS R E DT RSN, IR O ) T
EAE R BL BRI SN Q.

4. SEUESTHR
4.1 HAREFESHIERE

FESEAT B e B SHIER AL, AR AR B AN B R 2 2 ¢ AT, BT E R Bt U 4G
(AT SEPE A ROME . AR AR B T FORAT I SE, ARG S AT Ol ¥ 48 4R 47 (600036) ¥4
PAT I B R 47 (600887) {5 B HE ARAT LA 37 UK 25 (002475) kAT b (1) A [ 2 57(601668) LA K = 24
A7 Ml ) 1 8t 25 24 (600276) o 3% 22 i FE 43 B R T 8% BAT ML N BAZE Al , BAT Bk i T S AR R M AR e
RS 7E 4 S o LI SE R RIS AN, A SCGEREL T 2023 45 1 H 3 HA 2024 4 12 A 31 HIHE%
AR TR AR X 0], Bd ook B T80 B BdE e, oA IS F e Zemt iy B an &) 1 Bos. SRR
i F Python 57 SCIF B AU AN [F B8 28 RN A0 T, Wi — AN 2 et g 4l
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Figure 1. Time series of daily returns

B 1. AR E

4.2. BiFEEHi8E

(1) TEABGHZ

H, TE AR e T 5T UL 2 R E 1, B A R AN PR 0 [ G R B T L A
RFER . FEARWETCH, FATEE T 2023 4 12 A 31 HYE NS IEHEH , RA T 24 H L4 1 5t B 7 10Uk
a2 2.56%/E NI AR AR, o

(2) JAURS IR R 8

AR R 300 FEH 3 U R FR T A R BRI 2R % E (r) = 9.69% FIJT % o = 5.39% FHf & (116 X

E —
Kilkcai o r, =256% . HRHE AR =% BB y =1323 .

(3) W7 =R
AT 18] B P 7 ZE A AR 7 S B A5 20 1 P

Table 1. Covariance matrix

= 1. i EIER
A ERAT SRR o R 3 JEL 5 5 24 BRI
A ERAT 0.000232 —0.000006 0.00002 0.000016 —0.000005
SRR —0.000006 0.000618 0.00004 0.000056 -0.000011
R 0.00002 0.00004 0.000327 0.000018 0.000005
TE 3 2 24 0.000016 0.000056 0.000018 0.000417 0.000002
Gl —0.000005 —0.000011 0.000005 0.000002 0.000223

DOI: 10.12677/ecl.2025.143803 1099 TR 4TS


https://doi.org/10.12677/ecl.2025.143803

4.3. ARMA FEFI TGN s e 8

431 REMKE

SUATI 6] PP 5 R PR, AR I NT PR R A8 A RE P OROG AR R T o PRI L, D8 1 ORAIE ARMA 7Y
P TN PR B 1 1 2 7 0T g st H ULl 26 7 A REAT AL AR AR IR . AR IR Y H B2 T — AN TR R A
HEARAR, BESZA-FRN. QR DEEFARA AR, Bael2d PR, SWEeEn
FaBMTT BB N MR AR, XK E R T2 LM B R AR . ADF it o H 1
FatEAR I8 7 ik, TUERBE ot A 18] 7 91 (K LA ARAG IR 45 SR W R R 2 o, BESRBE™ X M IR I6 8 P (B
Wit 0, LM, AARPIITE, ATLAREL#EAT .

Table 2. Stationarity test
2. TR

Ak ADF fi5; P fi
BT -9.5085 0.0000
AT A -23.8725 0.0000
[ R —-8.1168 0.0000
ERHVRE] -10.6187 0.0000
AR 1 —-20.1689 0.0000

M AT LA % 5577 1) ADF KB Y/ 19%0 G P48, /T 2 E HKSF P ES#IE T 0,
AR, PR e 2t I [ P 41 0 P AR

4.32. AXMRE

FEHEAT ARMA BT TGS , 16 [ 72 51 v 25715 s 16 R AR DG A 2 mT LAEE I 9 AH 5% 22 0 (AC) Al B AR 2%
FRE(PAC)EATAL I o X PANGE T B A I 8] 7 1 3 M p R o SR TR, RENS 3 B 3 TR B0dls v A 5%
PEZER . (1) HARRE(AC): HAHR BB T &t 7] Fp 41 vh [R] — A AR AN R I 8] i 2 T AR e e R
I, R B S5 A 2R R o 3l THRAN R S B ) B A R L RATAT BAR
) Hh B ) P 81 P RT BEAT 2 (0 P PR S0 3. (2) i E AR R EL(PAC): i 11 A 9% 2 200 T TN 224 iy
{6 535 kMBI A0 OGN, HERR 1 R 5 TR . Hef)ihdl, PAC REWsHsfEiz 1 Hh
i JE WAL, HATE SR E W E EZ A EER R, 0 TiE ARMA BRI FAR# E 2, 7t
AT AL RE VRSG5, FRATTRE Dk S00s T SRR A R I 8] 7 51 E4T AC Al PAC A3 . X — i Ry
5 B AT B e PR A SR BT W et R TR AR OGN, IO A S ARMA KSR Ko i 42 (it a0h 2 A 4K A 35
73Hr AC 1 PAC K, FATATLARE &3& 10 E [BIH AR S~ S U8, OB B i aE . i
BICEREE, ASCRCE IR K B AR S AR, Bkl 2 fros.

4.3.3. ARMA tE& E R/

B B 2 P BB (ARMA BRI 8] 41 20 B b s AR AL . —, B 456 T B EIE(AR)EALAN
T 2P 35 (MA) BB AR A5, BESE A BE It (8] 737 Z1 B0 (1) A DG RN B~ S5 4 M« SR T, 75 SEFR R
ffi € ARMA BRI Sz S0 (R0 p Rl g FOARD) & — AN RS I A, DRI ARG 284 1 o 250 T 52 Ml 5 20 ) 400 45 28R
FFRIERGE B A2 R BU(ACF) A B A 5% B8 B (PACF) 2 1 iE ARMA BB $5 13 FE v 3t Wi g2
ACF 1 PACF [, 0] LIYIEHIBT AR 1 MA S0 IR B (HZ, X SRR AR Hasde it — A K
BN BTG, TIARERE R R p R g fH. Uhah, B B AR R E AR OC R AT R U ALY
Hok TG DA AL Y 5T e b
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Y FRUIXAS R, SRS EHE T (Akaike Information Criterion, fi#R% AIC)IRHE T — AN EALH 7K
i€ ARMA BRI AE 2. AIC HEM 2L TR R BT, &5 i 1 AR (R0l A0 BE RIS A 2 0 B 2 )
BT . BAASkSE, AIC #EN BT B/ ME BU R 2 R PP LAY

AIC = -2In(KIA R BLl) + Y (REZEAH)

ALLSR PR BB I e 1 B B P AL SRR, ADUSRMELBOR, SR B0 Bodie (R & i . SR, B
TR SRR RO IN, AR R BB S0, (EX IR AN B L A TR A8 0 tAH R . RN EE S
MSHATRES FBE ARG, MR NIREHE ERIIR Y, (EARNEEE ERIIA . XN
2 T AR (R & AR AN S 2% L 2 1) T — AP

AIC EIE 53] 1 2 M S HORE R & . KPR, AT HHEA R EH ARMA FER
AIC 18, JFifdt AIC H F/ B i A . X2 RO AIC B /S AE 40 & ROR ALY 5 7%
LIRS T et T
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Figure 2. Autocorrelation and partial correlation performance (taking Yili Shares as an example)

E 2. BEXSMmEXMERICAFFIRRG F15)

4.3.4. ARMA M St M 45 R
3 3 R T )R E R A IG R R DG A 6 L R BT e i S D B, W E BT Ve A A R, AT U
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TR ARG O AR R, B B R R FIEL A0 % 3 P

Table 3. Expected returns of various assets predicted by ARMA model
= 3. ARMA REUTMEY) & FE B~ B T s

17l JE 52 ARMA THIE
& fil A AT 0.000447
2 BRI A 0.000839
EEHEA SR B 0.000129
Tolk 3R 0.00023
2 LB % 2 0.000211

FEF AT EE R, TT DA H 5T 3 6 ) B4 AN P AR AT A TIOR3 R L e vy, S VHORS 2 AME
i 5 25 1) AL 25 R A . a2, SR 58 A i IR B 3 1K) W A 2 B 1, ) B4 A0 9 e 4R
AT BTC B B N i, 2 VRORS 28 R Bt 155 24 A BLER EL A9 AR S 3 /N .
44, FERNBITERSSH

TR SRS 31K Black-Litterman #5584 %% 77 S U Bc B AL . Se36 0 J5 38 WL 35 1% Bk A2 Black-Litterman
PRI 5 0 I A EE 5 B M LIE B R S b e & SR s

Table 4. Weight ratio of optimal asset allocation

F 4 BERMEERELS

AR RAT DALY & fE R 25 TR A

0.360602 0.012962 0.139986 0.08813 0.398319

Table 5. Prior and posterior returns (x1074)
F+= 5. FEIARIULEE(x107)

VL ol &l Vi Eini A 7
A ARAT 5.3133 5.34 0.0267
SR 9.603 9.74 0.137
B EEREcsit) 7.9678 8.44 0.4722
(ERE PSP 4.485 4.72 0.235
Gl 3.1749 2.97 -0.2049

MSEZ R AT UL H -

(1) Wk 4 fox, ERTHERSRA G, ST EH R ERAT) A 2 AT ML (BRI i) OB EE A
5393179 36.06% A1 39.83% . IX T EE P NI PIAMTALAE 174 vh BA BB AR E AN B A BE )1, RERE LT
HEFRMEONRE R . ML, 5B HARIT OIS ) KA R, 08 1.30%, X5 HrET
AR A R B SR E A . TIWAT L (H EE S FIBCE Sy 14.00%, {F oy 5Eal it 2 i i)
HEZH¥FH, HARGHG S T s, (H3247 58 AR ZR BRI S, SR
B . BRAGAT (a2 25) AL EE Dy 8.81%, /& ARG MK 71, (HRBOREECR, Wins
BN EA, RISCHAEME . SRS, XAECE S T XS S e, SEELR T R e
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WM.

(2) Wk 5 fow, okl Black-Litterman #5284 7E US4 Hil AU s 42 Tt 7 T R I . BARKE,
ST (R RTARAT) S B ARAT LR ) ) fE 3 st 70l 5.34 A1 9.74, BUSEISWES 7l e 1
0.0267 1 0.137, WonH BFENBEH . TAATI (R EEFR)MERIE RN 8.44, BB EIER T
0.4722, RIPZATAETT I B BER PR ) 24T (TE G 2 20) I 5 30l i o 4.72, 8k
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Figure 3. Comparison between the optimal allocation weight of Black-Litterman model and the
performance of random allocation
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