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A Research on the Performance of CTA Funds Based on Deep Momentum Networks

Abstract

In recent years, as China's capital markets continue to mature and institutional
investors become more professional, managed futures funds (CTAs) in China have
become increasingly popular among investors. In particular, following the outbreak
of the COVID-19 in 2020, CTA funds, which are long volatility strategies,
performed well when the net value of other strategy funds was underperformed by
the violent market fluctuations. With the continuous improvement of the domestic
financial derivatives market and the progress of investors' perceptions, the domestic
CTA market will have a wide scope for future development. However, the
assessment of CTA benchmarks is not as easy as that of equity funds. Currently,
there are only indices constructed on the basis of fund managers' performance as
benchmarks for the CTA market, and benchmark indices constructed on the basis of
underlying assets have not emerged. At present, the domestic private equity market
is still at a relatively immature stage of development, and domestic scholars have
conducted relatively little research related to private equity funds, especially CTA
funds. On the basis of the promising market outlook, enriching the research related
to domestic CTA funds will help enhance the pricing efficiency of the domestic CTA
fund market and create a good environment for investment in financial derivatives.

Most of investment strategies used by domestic CTA funds are trend-following
strategies, and due to the specificity of CTA strategies, the time series momentum
strategy constructed by Moskowitz et al. (2012) and Baltas and Kosowski (2013) is
often used in academic studies related to CTA performance to measure the time
series momentum effect of CTA funds. Although the time series momentum strategy
is effective in capturing time series momentum, it has attracted much criticism from
domestic and international scholars because of some shortcomings of the model,
such as the lack of optimization of the model and oversimplified trend and position
size estimation.

This paper therefore builds on the study of Lim et al. (2019) by combining deep
learning-based trading rules with the volatility scaling framework of time series
momentum to construct deep momentum networks to measure the time series
momentum effect in the domestic futures market, and then construct asset-based

benchmarks for the CTA market to measure and attribute performance to individual
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CTA funds.

In this paper, 70 domestic commodity futures continuous price series for a total
of 10 years from 2012-2021 are selected to construct a deep momentum network
based on the traditional time series momentum model, which is improved using a
deep learning framework to address the shortcomings of the traditional model, and
the model is evaluated in three dimensions: profitability, risk control and
performance ratio. The deep momentum network model is then studied for its market
explanatory power against the CTA indices currently available in the market based
on fund managers' construction. Finally, CTA private equity funds with a high
density of net worth disclosure in China are selected as a sample of individual CTA
funds for this paper, and the deep momentum network is used as a market benchmark
to measure and attribute CTA performance over time and by market.

The main conclusions drawn in this paper include: (1) Deep momentum
network based on Sharpe ratio optimized long short-term memory neural
architectures performs best in capturing excess returns on time series momentum
while controlling risk, with volatility normalized daily returns and volatility
normalized moving averages (8, 24) contributing to a greater extent to deep
momentum network training. (2) The deep momentum network based on asset
classification can improve the explanatory power of the manager's performance
benchmark. The explanatory power of the deep momentum network for the
industrial goods and metals categories is better for the manager's performance
benchmark, while the explanatory power of the agricultural products and financial
derivatives categories is poor, and the individual CTA funds screened by the
manager's performance benchmark may prefer the industrial goods and metals
futures. (3) The explanatory power of the deep momentum network constructed in
this paper is better for individual CTA funds than the benchmark constructed by the
manager's performance. (4) Beta and Alpha assessments of individual CTA funds
are better during bull markets, but perform generally in bear or neutral markets. (5)
The performance of domestic CTA funds is persistent, and the larger the fund
company and the longer the duration of the CTA product, the better the performance,
and the persistence of CTA performance is enhanced during bull markets. (6)
Allocating to industrial futures in bull markets gives CTA funds excess returns,

while in bear markets it is agricultural products that perform better, while metal
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futures and industrial futures contribute more to CTA fund performance over the full
sample period.

The research innovations in this paper are mainly in the following three aspects:
(1) On the traditional time series momentum model proposed by Moskowitz et al.
(2012), we construct a deep momentum network model by using a custom loss
function and a deep learning network framework, which improves the disadvantages
of the traditional time series momentum model and integrates the advantages of deep
learning in time series prediction. The measure method of time series momentum in
domestic futures market is improved. (2) The time series momentum single factor
model measured in this paper is used to conduct performance measurement and
attribution research on individual CTA funds, which establishes an asset-based
benchmark for the domestic CTA market, improves the pricing efficiency of
individual CTA funds, and provides a new research idea for the performance
research of domestic CTA funds. (3) In terms of CTA fund performance
measurement and attribution research, the sample is divided into bull, bear and
neutral markets for comparative analysis based on the development of the futures
market and the CTA industry, which more realistically reflects the characteristics of
CTA funds in each period and enriches domestic research in related fields.

Due to the limited research level, this paper still has some shortcomings: (1) At
present, there is no unified consensus on the evaluation criteria of the asset-based
benchmark of CTA fund in the academic circle. This paper selects the representative
results of previous scholars for research, but the differences in the research objects
may lead to the lack of a certain rigor in the research results. (2) Since CTA funds
are private funds, data related to domestic private funds do not need to be mandatory
disclosed. Although this paper tries to cross-verify data through various channels
when processing data related to CTA funds, the data aperture disclosed by various

CTA funds may be different, leading to the one-sided results of this paper.

Keywords: CTA fund performance; Time series momentum; Futures market; Deep

learning; CTA Benchmark
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DR AE S A PR T AR A SRR AR 5 ey 2 B AN, R ERAT I EZ)
S ST R A G SR, SRS o 5 7 — AN E
PIAEE (HT Q %] BUSRMEBRE i) Bl FUBEAY b T 56 T2 (1 1% 14 5t
5 20D FEYINGRIA TR AR PR AL S 5, (R P 35 76 SE R R AR MESR A, BRIt AR
SCE AN SRR SITERS [ 7 B S R R

25 HEIFk

A B EERTI B A B R ARSI AL A 2 ) PR CTA 4 (1) HEEAH
KHEFHAT T RGEMEMFRER, XA FIF X CTA JE4: 135 10 18] 5 51 5l 28508
A AN RERZN VAR, T B S 1 B2 . @k [ 2SR A,
RIS 8] 75 8 DL CTA BEE M e il 53, JF HEE N TR Rg
MRBEARM K E, Wk Tt as T2 A2 TS E.

(1) [ RT3 G BRI UERT 78 R HR 73 (R 5T R R 5 T IR T 4,
D FEFET T T R AR AT 7T, B AT LU CTA SIS N 3 A AT 52
BT CTA %43 5t 7 5 o i L R R G AN R, S [mI 5 4 my DUR) A o i 5
T3 KB e 205 7 SRR A sy RS vfE , SR CTA 364 It =R v 7 DAAE (1 B
Fo R B INAREE S B B RE PR HORE R, MRS Fung A1 Hsieh (2004) , 40
BAVIR SR & B LG B SR NT CTA UGBTI, JLFARRE
B 5 1) XA VR R AT L PR XU i 1 5545 6L o BRI, 25 B R IR T 37 I s
BRI, 1% R E P 5 1T R ST CTA 13 F 7 77 ) v kAT 1) i gk 47
BFFAR D RA R OR B 21

(2) FEN BN IR EAIEAR T, AR MBBIN ) &SR A
LT gy, B AR AR B G Rl b b A M T B A 1 B
ATV, AR T A ST 00 R A [ N /MR CTA 2E4: 1M &, Ham 55 A\
(2019) R I EA ST i A TRk i 2 & R, 1] 51 3l & DX 0
[ N T A s B R o DRI, AR S S G SERBR L, I I SR B T s
oF B A] 51 sh b AT A, DAURA 2 CTA 1Tk T i i3 dE, XMk CTA
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2. JHREGRE

B4 M) I [ 41 51 B D] A AT 45 205 AN U R 7o

(3) IR IEGRTTIZ N J7TH, Moskowitz 58 AN (2012) #2HH
] 18] 37 41) 50y B ABE TR of I 8] 7 51 B RSk AT 1 5L J5 , Baz %8\ (2015) DA
o Gert Al Peter (2017) 557735 1w T ARG AL T 1) 5E AR RN Y
BEAT T O, RIS & BT TR SCHE IR S T T W AR e )Od R, I
RSO RY A ACAGIE AR o TR B 2 ST LE xRl Ta) 17 51 (R ik T P 2 I ok B
AT b 4 S S ) P R PR 20 ) 2 AR A1 XU 8 288 i (1 1k BB AR A A S B o SR
R BRHON AT ISR, B E R A B 2 S B AR IR, e 7 AT F
B IR, RIE T — @ MR, X R A S DU T AN [F) R
Z Ak
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3. HRgeit

3.1 HEAHIE

3.1.1 B RUR

HI TN CTA B i) 1 ZEHB AR O s I BT, A SCER R T 2012-
2021 E3L 10 FEE A 70 R it 32 7% :~%mﬂfﬁﬁﬁﬂﬁﬁﬁ$
Kl o A SCRT R B9 B e 32 2RV T Wind Hdfe e . FARKOE TR ALL-
1o

3.1.2 CTA E %

BT CTA &8 & B IR Rr R, A I SR e G ] DL E 3
R AnIPIR 300,  BAIE 50 ST 5 R B B AE, B AT E AR R
TIHEGN G S FEHETR . AT B8R CTA BEAEFRHOIAT R 7%
L3675 IR (1) Gy AR DA SR SCSEBRit 8 B I, AR CTA R BOR T 5
I%%ﬁﬁn-

(1D JIEHAA SRS REE MRS EERN, kRO
BRI 5, BB R4, IR BT RS 1T 4 . GIBRIRBA &AL 55 A
H R, G R AL SR %@Aﬁﬁ%ﬁ%% EMFEM CGERER. 7L
P R ABER . AHOR BAFAEA RS IE3R . R\RIRE . R (17
TPt 5 YA N T NG B A B = It = 11 1 7 NG R B TS B TR = S
PNE BRI T55T 112 S eI — > AR =i 8 A0,

JE AU 1) 6 4 A B e B T AR I R R T35 T 90% . £l KT Wind
HoHfE

(2) JEEEEIATRIR S (L 4 AR A EE B E AN 1.

FALI 1A 3T 1 MHEHERAEE R KT 80%MAE i, HIBRIERDIR
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3 Wt

& RAEREIEIEEAT A R 3 R 22 B T R
HeHE AU T3 IR B e 1

(3) JEH CTA A FZFREIRE: HHBOLET 6 MA . o didte, ik
FPCTE sty 7 i < 222 0 b FR e < v DA i S B8 E BRI (AL S5 2k <, B
FRURGS S B amE. S RARE MR & A m kA mRE IR SR
Fe. BIERIRTE R I0E O &R .

(4) FFHREEHACH S CTA 5% EAEEMRAET 5 127, ks
NIFIEW . FEZERM CTA g IF Hoal 521 31 LR . B ki T
S BH K S50 1

3.1.3CTA £&¥iE

CTA £:4&H M 2010 B EIAR T EA Y, HED 2013 44, EANF
FREATWARR T DSEERERMIA T 2 J5, CTA &7 AN RIEviH
MIALEF, DEARSCGER T 2014 451 A 1 HE 2021 £ 6 A 1 HSOLH CTA 2
G, FEAREE S H 2 2 SR O S5 IR R SRS o [RIIN Dy 1 ARAIE 5 R SIEE
gE R pRR Y, S RO DR B R 1B % PR 50% 1034, BBk T R
SR, RS A e R E R T R B R (R 1Y) CTA 24, %531 384
A3 CTA BEFEAR, A EHREHRIE Wind B0 2 B BCEE & DL FA Sk
HEM o

3.1.4 TS F2

e XU AL 2 362 Fig A T RS BB AR R A W R o B TR B A 22
I HAABUE T 1 — D RS, R A ST TR S R M 2% 1 — A
TV TR AR . BUA I TE SR 20 NP e RO H U7 ik A TR A ) e
11375 EAFAE B SRR R AF N TE RS R 55 5 B o A BOR A2 gl A ORI wF 7
FR AR TE KBS A 8 HEAT ARG 1 (1 4

i B DA 22 AR O Se s SR m L, € PRI A 5 AR AR 7T
TR ARAT WA R B DERORI A L ARAT 8] (5] ey R 5 R0 [ o ) 2 SRl AL X,
X E A AN EE AR ZT0E. A, B TR AR B BT
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PR BE7, RR N TE RURS: B 7 ) — A VAR, PRI AT R B R O 22
Yeo 3 —FINEER DN, AR ARG AR Y BEAT S AT 70 M T 55
HERA AT B IR 2t 3, (B SETVEIE B AR I SE R /S BHIESE,  RIAS AR 52
e

i E NSRBI, RS BRI S BdE S Gk, A
NEARAT 3 A H B A7 BN 2 A DR A SO T MRS A 2 %

3.2 ZHRTEIFFYIRNE SR

HERIAL G LA AP s E A [P ABE . s E F
LTRSS T A AR SR B, SR ONAE R B M 52 R AR X i 2 IS
PRI 22U A U s FE . R R I 25 R S 4 (0 B SR AE AR R — N H
A LRI . BN E N RIEAF B E . A FE 5 AR 55
Sl bR AR T 1

] 8] 5 3 Bl Sl X AN R R B T B B S sk b, ARAE R A
S LRI IL T A . %ALY H Moskowitz 55 A (2012) $&HH, i
IR B3 3 iR 1 2 AR ) SR AR i 25 — AR IS e 28 2 kT
RS I B AR IA AR

[oF
Tt]‘g\_/llOM = SIGN(TtS_lz‘t) % rts;t+1 (3.1 )
1 ifx>0
SIGN(x) = {_1 . (3.2)

Hr s FRIEAERZ GRIE AL, t2 X oM EE, oqe %= EREsIR
W, opge N EMRBENR . fERYL, WRB P ER £ 12 DA W IR
2, WaNz, &0
XN, BT O8R5 I G R AN 3T 13— A3, PRt
st AT DA IE ik 2H A RS DA % 77 WAL 7 238 LK IR NS 5% 777 FR AT A 8 Dy S0 22 1)
H FRipe s by s 5 7 (RS 8] P 2 B R A & . i ™ A
riooM = LyN SIGN(rtS_lz't)a;—?rts'Hl (3.3)

N
Hrb N OB EUE
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N T KL EAKXRESER S, Lim AN (2019) A AT RIS 8] 7
F| 5y B SRS A P AN o7 - T 5, T A4y, AR YO R
NG FBAMAE 5 77 ) L R TR ES Y . ke A R/, e ik R
NI G R R, R, g X, @I a7 2 3)) & 5 s AT LU
DL PRI R
Y =115 (3.4)
X = SIGN(Y) (3.5)
RIS ] 7 41 ) & SRS AE B I 1A) 7 91 sh & B A A1, (R K
—UOEh R, FHE T B NS E TR 2 AT
(D # g e flith: EZE M, %% s Z e h K
SR RETHIGE, RS RNA TS F G s R, R
TEA TN EE T, A4 RAZRERS ST it AT S OCA R 8, 78 T [R5 K
R I i PH B R B U, BV e #6 BE R o, 28 BRI ] 7 271 3 & Ve A A 2]
X—ris
(2) T TRpEHAA T S g EF S ER AU T id %k —4F
[ 2 3 AT AR SR B FAAG T, SRTMAEILSAE A, 3Pk -3k T il = 1
Bt DA 26 8 — N 36 0 3 8 R 3 (B i S T B Sk st AT @ b vt
GO BRI : 20 B[R] 7 21 Bl B AR Y A S SR AT R bR i AT AL
MR I8 I B W GT, 583 1T Re Ay BE AR TF SN R 8 AR e KA &S 2
BMERBIREE R PR AT AL, IR Lt AR bR, AT DL AR
it PO IS 1) P 31 B B SR o AR T 220 B () I [R) 7 271 ) 2 SR s 20 A 1l &)

3.3 REEMKE

PLERE2], MH R 2 e 5, 2 WRE 58 OC ik Bk IE i g 2
BEAT BIE BN I FOAR o HLER 22 > BUAER 2 H T BB Rl A 35 15000 <5 A0k
B MR AT BRADL N SN R R AT ST A5 T B, Gl A L S ST Ak
R AR A R 7 2B A DA R [ AR AR

P22 SIRIE B 2 A AR w] DLy W B 2 S el B 22 3] B
AR FEHN—H Db Il ZREdE th e o), XS ZREEIE T & A
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THETRR S, AR R TR BR800, tH AL X Lebrid Il 2R3
PR R R, TR 3] (S AR P OR W b B AT AR AL, BB AR R 1
ORI,

T B 2 S e — AR IR R, B B T A TEARZE I I SR B AT I R )
R ML S B AR T B A28, AN TR R Z A, IR
HA e R, MR B AERA . M. LRFAENL. BEYLRA. DK
BER. 2 Z RGNS AR 5 5% 2 HoR M #K H

TR JE 2 213X M8 H Hinton 28 A (20060 B IR$EH, B — T
N REANE W 2% I HTVEHLES 22 IR, (6 22 SR R 22 I 48 SR SR
FRE ST TG M B LA 2 ST

TREE S IR FEFR MR N T & M 240 AR RPEARRE 71, IR
FEZ IR T N LRI L% 27 3] o BRIEF 21 5 N ARG N 28 AN [F) 2 AL AE T3
WZRTTiE . BREES IR — R & 2 AR Y B E M A Ak, eilEd s
JEE AT TR BINGR, FHRZ A TR F i N AN 2 (R R R 6 R i
NEEPZE TR LR, XK SR T AR5 N A& 2% 2RI 2% 71131
SR, TARHERA T B, TR A B R BN B WIGGE, RN
A0 X 286 % JE R ARl B 2 50 e 0 A 2R A R A 2 TR D I ) A R 22 T
AR . DR, BRI ZRd R AR T A MR, ROARR R A i A T e R A 2 tH
HEREPNGIL RS (AR 8

A Lim %A (2019) & HFRESIEM L (DMN) ik | 4 Lt
6] 7 F Bl & (R i, 1 FH GG 8 A R 451 2K R i DA R 1o 20 ) 48 SR ) SR gE AT B ]
J 5 3y 5 R T

3.3.1 RS SRR P4E 524

AR BAEIRE S B M 28 AR R A T () MLP, LSTM #1222 4
A 0 X 45 224438 3 Tensorflow 71 1) Keras API & 57..

Z JZ 5L (Multi-Layer Perceptron, MLP) HI/EHIHL (PLA: Perceptron
Learning Algorithm) #E/ Tk, ‘B R ENR sl 2 ME IR BALZ
HANHZ O AL, R E MR B . AL 15K 2 A TE T EATRE S %
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3 Wt

STNRACR 25, DA AT 3 5 40 T Tt A R k. MK
s R, IR TR ROWT R R, I L CBEE R — R A )
ik,

2 U B T RS 0ok B MU 1 2 R SR SR, T R AL 4 AL
HED R, MINR, e R R R AN . 4 R e
5 PSR SANALE RO . SRR, R AR RO,
A S .

iz
(S
PN
31 ZERANNEER
KL PR A M2 G AR RN, AT LA T A Uk
hgi) = tanh (Whugi_)n.t + bh) (3.6)
2" = g(W,h{® + b,) (3.7)

Hrhh® R, @i tanh RECKEE, W R b 42 MR R EARZE, Z
AL S RIE A4S . 1 tanh COUHIEYD) BB TR IEA S (-

L, 1), D5 A AR SO FE a5 B F3E0 K/

1—exp (—2x) (3.8)

tanh (x) - 1+exp (—2x)

TEFR £ 2% (Recurrent Neural network, RNN) 238 —2K EH A5 % 012
BESTHIM A N, &S TR 53 . SCANEE 58] 7 41 AH 5C ) a2
TEPFIRPRE W25, s AMER] LI A 2 o s B, B0 LRIl E
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SHMEE, TEREAIRBREI SR . ARSI B s

O O¢-1 O¢ Oti1
V [ V |4 V
174
S 74 St-1 St St+1
D (- O
JEH — w w w
br[ DT Dr U
X

X1 Xt Xe+1

B 3-2 fEHHEMERE

R 3-2 91, U V. W alEERMABENRE S . BE RN
KM 22 RIREERUERRE, xv o Al s 70 AREREHIA . i H A BEECR
Ao xere t NZIREIAN;  sere t RIS ZIRE, sp = fF(Uxe + Wse_y), B
B f — Ok HE relu B tanh BREL s,_ 9 E—INZIMERE EARE, WG EE S
BN 0; o t N ZIF%I o, = soft max(Vsy).

RIEE] 3-2, EEAMUFAETHBKES ZZ 8 i\ =-EEZ)
IAFAE T IR ZE B E I RRGEZ 5 Rs= 2 18], tai/2 i, RNN BLAYA] DASEI
WA T fE o Bk — D b, RNN AAY 2 — AN 5¢ I 8] Fr 51 HUR 2 ST AR
SR, HTRAEEORER, 33U R AL I [R] e A1 B AN, TEVAR I 5 22 7 71Kk
B ECHT ) FP A 24, A5 F1 0] FP 51 JGVEAR I U RCRA AR SR B . DRIt RNIN Y
FEE KRR, RS 5 SRR IREL, 115 RNN R EA& R IHCIZ.
B RNN (D6 20 Ed A AT SR BUEGE B e A5 B, T ARSI P 21 A
Bz oige, i ARG .

MR FIR RNN 87 A0, KAHIC 128284 (Long Short-Term Memory, LSTM)
Xf RNN RBERHEAT | 50k, B2 —MURe R RNN. B ] LU 4 RNN AR A6
JETRHG AR R Z0 T EAF 2] 1 2 R

LSTM i 8 5 HAd R 5 ST (A RIZE T8 5 AR R4 iR A, £
KHPIRAS T AT BLSE I M s e A0 B A5 8 o 4B S0 e st ]S J T i
SN RUE S a)s
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hy
A
Ci_1 @ @ >
tanh
X A
(0) taJnh ©
he—1 [
Lt

B 3-3 KIGHHE I Mg E
W] (forget gate) , B4, & HRIZHE SR ESEIITEE, (£
LSTM H B PA—7E MR H2 it s L — ERERGRANRES, AT
1O = o(wpu®® +vpn®, + by) (3.9)
Hrr, he_g o2 t 20 E—I 25T, u ¢ I ZIRIN, W & A2 & L
H, beefmBEI, WIGK o sigmoid AL, fAREETT, NMT 0312
], Forfh e MEMCRS T RME, 0 oReiiaEs, 1 oReiiimd.
f 1] Cinput gate) 1 STACPE TP A0 E AN, LB RS A
ABRE Y, sigmoid BB ARIEREZ, |E—D 02 1 2K, #HEX4
ATAIR AR B TR Ik, e d% tanh BRECVE D0 BB S5 2,
A ST TINS5 ffE 8, i BHHIIRES T, R 245 21 58T o o 4H
Rtk fEc®, AR
il = o(Wa® + vih®, + b;) (3.10)
o =100 +i? O tanh (Wl + VhO, +b) G
HA O Hadamard & #1, i ORFHNTT, 5 ERBsTTRAMENE, W,
HW AR BIRE, b Sb AR IR E, ¢, o b2 40 RS
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Bt Coutput gate) P G HIfE M H P FIE RS, KAz
R S AR AR A5 Ve 91 5 S RO R IE SRR sigmoid B8 B
Uefr £ DRSS i HE s RETTRE 4R MRS Y tanh e 50550 -5 2 IO L
Hior AR, AR ERN:

o0 = o (Wl + 1,h®, + b,) G12)
h = o® O tanh (ct(i)) (3.13)

Forpo@ A 11, W, 5V, FrHit I THORUE, by AIRE., h® 47 It Ay
i .

v LR, LSTM MUZMEFassin F: S pampksc?, st
LSTM S5HII, B 620t it 55 1 iR S AR B0 A5 18, SRS RN T35
FORCR, FEEBRM KRS . B, Wil T KR TR
B AR e 0 8, HETTR M BUMR A ho LSTM RFE-K 4 101 91 e
2], (BT RIURIR S i o A SR R, A SR A A
f.

3.3.2 EEHHITE IR E XHIRK R H

TR JEE 50 52 ) 2% A5 PR A 498 1) e 22 19X 2% SR R i S (A0 ) P A7 R A S 2
— NGB AN . ARG E S S b, JRATIE A
AbRC i EE SR, BIBIERE LRI H bs, AEAR SCH 4 RIS 18] 1A A 1 4
AR S TR Y, S5 18I I8 5 IR BOE AR R ZE RS A LR AR A
BEATIRALE B o SRIMTAE S PR DL A S AFAERAE AR i R 58,
AR LR R E A TR Y I, WERAENS € U RS TR
Y, MBAGBARGERA R T Bk, WESEMEHREI e m s (0D
PAR ARG R0 R B, T A2l B 5 SO0 R BR B DA X e i AZ 5y 1 s (R T
.

SRR T IR R B 709 I8 I DAL 2 HE A AN 2 [ ik 28 A 222

XRst

LSharpe N
JERZ~(SRse)’
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Lretums 0) = =3 % Roe = =38 Xoe 7818y (3.15)
Horf s HRAREGL, RIAR, r RURE, o R 0 IFHEIR
{1 ot FRRIEENTE . TR BB, b T EREE BN R4 S 1 X 24
EANT (-1, BRI X NTE, WakZkehn, mEhm,
LM AR, I BRI RN X, B R VR 2l o P 2 4
RS PRI 24 O LRSS 3 M 2

3.3.3 BB HIEEF

BRI SRR R A2 b, SR IUN R, BT 2R
2 FER RN SR BT W B TP IS, AR SR I R T B0 B X 2 A 0 = 24 FH 1)
S EEARE: #K/N (batch size) . FEEUZ . HRAECIREL (number of
epoch) . BEEMETLANE. =KL L EF ] (dropout) 5.

HER/NRFRLE NGl 5 SIS, R R AR B B Zrbe A B i
— R, IR Z , YIZRARE B il s, (BRI AN KR, IR
LA, AIRE S FEONGRE K. B, EIgGILEs 7 I B, 72
RIS SEFRIG IR FE & RN, DLSRAS I I ZR880R

S8 = A2 8 P 22 DX 24 rh A T4 N JE AN A 2 2 TR At % = SR, AN
Z 5N, (HAT DU SRR AN A SRR R R BagU= AT AR
KEMANZRE S, RO E SO R, R 5K IR LR AL 18 4
Wiz, DU = AT UK AR RO R S5 IR TR 2 A 48 o S ErE
BN ZRrb B TN &5 R U7 B2, A SREGEUE M & oo Kb, B
B IE N PR B B IR AL, X RE S EUNIZRES A . R TTH
BARZ, BAMENZGE LRI MWET, T EMaEE R R &2 .

PRI F AT -AEERNSE, w7 RSB R )
KA FERBR, FRE PR, R, 58BN, BRI
RN —BOR T, TR ) FIEOR, BRI RE S KL, TR o) Rt
/N, BT R W SEI RER E AU, DRI, — NG i o) S ) 2R 78
R S

F IR IR BE 2 2] — i R IE WAL AR, AT LAR7 1k 22 X 8% ot
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