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b0 WA, xETH AR, yARs AR | A AN AR ERTAME: K 4
CART #8944, f, £ T % kA~ CART, A BMAEA BB 550904t Ly, D) AR D,
Qf)H EN A,
ENGE tARME, S TS t RAE B AR %
n t n
0bj©® = Z LG9 + Z 0 = Z L9570 + £u(x)) + 0(f,) + const.,

XGBoost #8947 Z LA AR K B9 ZHEF RTMBRGME R4, LK B ARE
TR

0bj® ~ Z[L(yu P+ gifex) +5 h f2Ce)] + 0(f) + const.

Hb g AAR I IABFEALERRBH L XTE AT A_MhFH. X
BN FHoil f A2 Q0 AKX, LAITEH tRH

BARS 3P ER ARG (BE TG ELLE) T
1 T
fz(ft)=yT+—Az.

AP LRTHORM, T ARz tT 5 56’34‘;& wJ%T%J/I\“’r%w A LSRG yAe
AAEI AT, BREKPHGZ RGBT K

BT R AN mL, 5 2 #ﬁél"f}qfﬂ*lﬁ%l“f}w

fi(X) = wge, @ € RT,q: R - {1,2,-+,T}
EdFot—NT %HES, st TATFI ELegH5%; q;&-‘/\ﬂkﬁj‘ AR Ex € ROBE
HEE AT ELE, B, REHETHYGEHglEANTT T ELGF S0, HET
AR IEARMT o

XGBoost & X K F %

XGBoost k09 K S %5 GBDT £44, EZANATFTHERMG T AR, XZEIRANY
XGBoost #J3& #4897 4%,

W f o008 KR XA NG BAT R EOF, Bk B f, R AW F A, TIAF

0bj" ~ Z [0 + 3 20| + 201

[9iwqxp + h wq(x)] +yT + = /12(1)

j=1

Mﬂl:'M=

(Z gl)w]+ L la}h + Dw?] + 9T
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G = gi, H= h;

iEIj iEIj
MR B—XTUAA S, BAREHAMEXLT TAMIZR T Fw0 kB8, TUE
BT &

LG
T OH+2
VAR B AR $ 0 MUMAOD*, Bl R R T wtyit Ho
0bj* = AN i +yT
VST
j=1

T @ AE M A A M), L@ XF P Obj* kTS &AM —RAE, TUE BAFRHHK ER
2Ry %y, BT e e Mo H; Obj AR LR 6 AT, REA A TS H
SRR AR e M), M RR DR, BRI, R EZERNCH T e
AN—An%F, HEBLTHGNT GZXMFE A MRS “Introduction to Boosted Trees”,
Tiangi Chen, Oct. 22 2014) #+H0bj* 4938 & k # < & & £ 5| Nz #l:

A FHFA5 B RSRBEAR Y

Gk  _ (GL+G‘R)2] - /

in = 1
Ga”l_'2[HL+A Hep+Xx  Hp+Hg+A )

7
ETFWIH \ 53 BIRATAT LA 9 53 3
HTFRTH

BINDBI AR — 2 A48 BARG F0R DS, B R BARSH P EA A5 AH - F AT R, S
ABARK R TR ITAL, HAIASRWRRESE T —ABMER, TAFTEIANASH, 2
P A 2 T A 4E M) .

XGBoost A8t GBDT &4 %

(1) % GBDT £#ALEr 2 A 2] T 8k H 49— M F4012 &, XGBoost W] 47 & F %
#HIFT N ERHEF, BET —Mf M F44% 8. #H XGBoost T A g & L4
Kb, REBHRRZIFH AT F.

(2) XGBoost ZH K FHH EZAmNT ENR, FAFEBERGERE . KT £k Z R
Brog A B kv, ENREARTEAG T £, FINGFHOER R mEE, LI
T s, X2 XGBoost £ T 1% 4% GBDT & —A-4% %

(3) 4% GBDT XACARTH4EH 35 £ % )@&mﬁki%%iA%%ﬁﬁﬁ > RE,
BB XGBoost 8% F &4 7 L1 4= L2 E 0|7 49 Logistic B3 (5 £ FA) R H %
MEE (=3 E ),

(4) XGBoost 5% 7 RALAM G HE, IS4 IEmbE, EISB5S) S, RiE A
b R AR . XA AR FEAR T IS, ALV H

(5) XGBoost ¥ #47. 122 XGBoost é@ﬁ-ﬁfxﬂaé‘éﬁ%%aﬁrﬁi&ﬂl]éﬁ&ﬁiﬁ,
XGBoost L & il 2k 7. — 4R 2 A B ) 45 F — AR ik R A 69 . XGBoost A& f2 4k 32 4 12
8 B LR AIFATE . KAVEIE, DRk B AR 69— 3t A A &AM A9 4E
#FHA (ATHZRESH ) it HE 885, XGBoost T &ANHFAEAIfZ
838 5 HAT AR % &AR P 3T

HiF S H RN E & F AR RIEF I FAAT LI AT R
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XGBoost £ &4%
H%& 8 #3|h 7T XGBoost # A4 454, SR HpMmARE, —EL XGBoost 125 £ 4L,
HAKRBEE I BRK; H—£2 XGBoost $35 ) B 54

3

B #%8: XGBoost 3 &&##K

B3 AR B2H B
GBDT n_estimators R K555 3 B a9 A%, — A& HL n_estimators K>, &5 K s,
ERASHK n_estimators K kX, XA Hiddd, ARFEELGGIAEF, FHHF

n_estimators #= learning_rate —#2 % /&,

learning_rate BABEIBORETHBREAHK v, LHRET K, v 9RMAEE N
O<vsl, ST TRHFGINAEMESHR, BV EREFTERSN
535 5] Bk Kok

subsample FoREE, BAEH0,1], ke RBMAH 1, NAFHERAIEH, $T
EAAE B F R e RREAT 1, M R —H M A4 £ GBDT
Wk F A A . BT 1A AR Y £, Bkt g,
188 2 3G A Adaa91h £, B HPUEL T AL KAK.

GBDT max_features FORAR IR R RAFIER, BN S AR, do RAFIEH
ESE - %4 EH %, ARG AL, A H] 5k R 6 £ R BT 1,

colsample_bytree M) EE BB 69 7] A% H )

colsample_bylevel 3 F A& & 4 FL 0t 64 3] ah At s

TR R IR: S RAER A AT

HiES RN E R 5 PR AR R FAAT L3 SRR
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Boosting & mk & I AR R M X AL

B %9: Boosting £RFIRBHETEE

4
[ RN \«[ L I «[ RERIG

T RB: SRR R TP

A X 89 Boosting & ¥ A A 3 #4: AdaBoost, GBDT, XGBoost, # 7 %%
IEE ARG — B AT I, P AR A £ A& ARR 4N K A AL, Boosting & & ) AR A
T RO TP %

1. BRI
a) REd: IR 300 A AL/ AE 500 B RLIA A RL. Bk ST IR E, BIkEAE

@IT—H BAFMGIRE, IR LT 3AARNYRE, HFRAREAAE MK,
b) ®MXH: 2011-01-31 £ 2017-07-31. # 7 AWM=, %@%&lﬁTo
2. MWiEfe iR BRI ENARANRE—ANRXSHH, THEIAMRE LN 70 MNETFEE
B, YVEABRGRIEFIE, FHET—ENRAGAARTIE (LK 300 5HA
o), EAKRMFRE., BFikwB i 10 Frr.
3. HFlEFmA
a) PaHEMAE: RF T MERTENANR LG REEFIIAND;, DyHi%F7)
FALH, Dyi A A 71|D; — Dy |69 ¥ 428, W% 5 31D, i A K T Dy + 5Dy 893
T X HNDy + 5Dy, FA7ID;F ATA ?DM 5Dy W93 E X A Dy — 5Dy s

b) HX{A&ME: FRAFHFORTREEFIG, FRTREELA KRG TN FE—
AT AR BIANAR 69 -F- 3518,

C) ATTFAAF A FEA A RALE 0 B T R E T LT 2 ARt 36 69 1A
MAME ), REEZGEAHGETREL.

dy #A: Feu2ZeeBTRELFIIARELNAGHME, RALIREE,
13 B — AN 69 2 UIR AN (0,1) % 7 49 5 5.

4. NHEF T LiEE 69 &k

a) SRR AEANAKREL, ZRIT AN EHE L AT 30%49 1L EAE R B (y = 1),
G B0%MAL ZMEH A (y = —1). G AL, MAZEI 90%4 4 K1k
HNGE, 2T 10%06 ¥ AAEH X UIIEE,

b) ®@yaER: ABFHE RS RAELRANKIE, RIAFE 90%F= 10%49 tbi) %] 491
GEF X XL,

5. H AW 4K Boosting & a5 2 A A 4 E AT DI, 5B KAV =) X 1A
BHEDRISA TATRRE, BbE ZFHEANTRNG AR NEEE L)%, FAER
KENNE _BRE PO 12 ANAERFH DN G EEE R H % —3F B4,

6. RUIERAS: MANFTRE, & ABEN L SUIRIER BTN BRI URIER
AUC (#-F3) AUC) & &8 — A4 AR 8 RAE A4

7. MRS HEREAKE, AT A A KRG IITA AL LG 69 HAEAE A AR
BN, R BRGNS (x), FRAUERAEESREOE T, #HFEETHE
=, © G ik A2 AT 69 B FRAREARE, ERTEREAEAE T T

8. AN KAVALYE CM 8 45 R A A AL A RN A5 AR RAVIERF L )X R 69 B4 & |
AUC 5 #7242 A ML 09 1547

R HAT L W & A1 R o
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B410: #BMEFBRNLHFETFAAHE
XXEF AGEF B #&

A A

48 EP AAVE (TTM) L& E 1
48 EPcut folh AR 2 AR B G A ALE (TTM) &4 1
48 BP H RIS 1
48 SP FAKN (TTM) JETE 1
48 NCFP HIAR (TTM) &7 E 1
48 OCFP ZEAeR (TTM) /&40 1
1E1E DP H A2 AR aA (R &R [T 1
&8 G/PE AALE (TTM) Rl K F/PE_TTM 1
RS Sales_G_q BN (RAMAR, YTD) Rk FE 1
RS Profit_G_q AAUE GRAMAR, YTD) Rk FE 1
Ak OCF_G_q zEWALR GRIMIR, YTD) Rk k% 1
RS ROE_G_q ROE (R#fM4k, YTD) Rk % 1
4R ROE_q ROE (& # Wk, YTD) 1
W% RE ROE_ttm ROE (&# M4k, TTM) 1
4R ROA q ROA (R # WK, YTD) 1
W% RE ROA_ttm ROA (R# M4k, TTM) 1
W% RE grossprofitmargin_gq A% (R#FMIR, YTD) 1
W% RE grossprofitmargin_ttm ZAVE (RHFWIHR, TTM) 1
W% RE profitmargin_q Jolk AR % B S G 4 AR E (AR, YTD) 1
W% RE profitmargin_ttm Jolk AR H B S G A AR E (RAFMIR, TTM) 1
W 4% assetturnover_gq R E (RATWIR, YTD) 1
W 4% assetturnover_ttm FERHEE (RATVIR, TTM) 1
W4 & operationcashflowratio_q G ARG AE GRAFMR, YTD) 1
W %R E operationcashflowratio_ttm G ARG A GRAFMR, TTM) 1
ALAF financial_leverage BRI -1
ALAF debtequityratio kR RIS -1
ALAF cashratio Ak F 1
ALAF currentratio A 1
A In_capital T AL £ -1
NERIE HAlpha AL 60 AN Ak 5 BiEsz s = )3 69 BT -1
NE R return_Nm AR NAAMKEE, N=1, 3, 6, 12 -1
E R wgt_return_Nm AR NAA A RSB %5 ERAF DI FRIFRFH1E, -1
N=1, 3, 6, 12
HE R exp_wgt_return_Nm AR E N A A A A& B 3F 3 R0 5 exp(-x_i/N/4) B AHE B -1
Mk R KIEAR A, x i Az AIESH RGBS B A%, N=1,
3, 6, 12
pEIES std_FF3factor_Nm MR A FE—— AR ELENAA AR B HKR F 3+ Fama French = -1
B-Feaaysk £a94rkE£, N=1, 3, 6, 12
WA E std_Nm AR E NASA 8 Bk S FPARE £, N=1, 3, 6, 12 -1
FEAR In_price REAR B 3¢ -1
beta beta ANPE 60 AN Ak i 5 biEsz 45 )3 49 beta -1
#FE turn_Nm ANERE NASA A BT E (BIkAFiE, SRAF69 5 B, N=1, -1
3, 6, 12
#FF bias_turn_Nm APEFIE NASA A B ¥ 3FERARL 2 51 8 H-FFE (BIkEF -1
M BskAFOIR S B) AL L, N=1, 3, 6, 12
e rating_average wind 489 -F 15 1
e rating_change wind i (EARH-TFTRAEH) 183 1
e rating_targetprice wind — 2 B AR/ ILH-1 1
& holder_avgpctchange F AR 6 R g K F 1
#HA MACD -1
ZRBFREAFE BLTAFT AT , KAHRI0 8, 487 HKR
#HA DEA -1
10 B, #H5 DEAA LA (PAM) R15H
#HA DIF -1
#HAR RSI 2R B ARIEAR, AHIR20 8 -1
#HAR PSY 2R B ARIEAR, AHIR20 8 -1
HAR BIAS 2R B AIEAR, AHR20 B -1

FTA R R : Wind,

8 RAE KK

HiES RN E R 5 PR AR R FAAT L3 SRR
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BHA&1l: 2HBDARVRRTER

2005-2010 12011 1 2012 0 20130 e 12017 |

i HAA i#ﬁﬂ

( KA I#ﬁﬂ

[ HAN [ 550

( A A i#ﬁﬂ

TR R IERIT AT

HiES RN E R 5 PR AR R FAAT L3 SRR
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Boosting & & & 3 2 A )X 4 F

XGBoost A& B A Boosting % a5 ) ARk A3 #l a9 Hik, R 2 R E G Fok F
®&, FlEAESH G @A b AdaBoost A= GBDT A £ % £ 24, LA 7k
MAR LA KA, Bk XGBoost 2 EEEA A 15, AR A 49 A H AL #AT LA,
AR 69 A H AL T R B 2 KM,

XGBoost 9 XA AR S H AL

IS F AR, SRIFHERE RO T EZRARE L, KR é@ffﬁ%;%f}kii}éﬁiﬂ 0]
2ASHK(EFTSHARAEE R TR AL T E AL, &7 #5288 6 AUC
&, RBLHF AUC LR KA & 69 S BORAE AR LR,

K% 8 ¥ 7 XGBoost # A 4y 6 M £ &5 4, A A XGBoost A & Fl 2| % B -F it
BB, JFAEASR 6 NS AT AUC 18 s B F 89 %k, LR AR HE R a4813 AUC
{8 2 AT AL &%%Z&T"' 8RS, TR A L BT HRA, RE AR K
NABP T, &AM TMK, KB % 8 F4945 4+ n_estimators, learning_rate,
min_child_weight, colsample_bytree, colsample_bylevel # 1~ & &# T, F24E R
M A% 3% % 89 % 3% subsample 4= max_depth.

## subsample = (0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 1), max_depth = (3, 4, 5, 6,
7, 8), MiX&—1% subsample #= max_depth 18, F2]xx XIiE£ ey AUC 18, 2 ARk
&4 max_depth=3, subsample=0.95. B#% 12 ¥ B T X X3 E & Fo ] X & 69 1F 24 |

AUC #y3# m % R,

B %12: XGBoost £ £EH AARF X IBIEL/MRAEES RN BIRFEMER

max_depth
subsample 3 4 5 6 7 8 3 4 5 6 7 8
XX R EHE XXEER AUC
0.60 58.26% 55.05% 56.76% 56.26% 55.38% 56.05% 0.6161 0.5819 0.6003 0.5949 0.5854 0.5929
0.65 57.86% 56.98% 56.77% 57.02% 56.01% 55.27% 0.6117 0.6024 0.6005 0.6029 0.5924 0.5844
0.70 58.33% 56.65% 56.45%  55.10% 55.79% 55.50% 0.6167 0.5990 0.5970 0.5827 0.5900 0.5869
0.75 57.31% 58.10% 56.77% 56.79% 55.67% 56.01% 0.6059 0.6148 0.6006 0.6002 0.5889 0.5923
0.80 57.59% 57.26% 56.71%  55.20% 56.50% 55.82% 0.6091 0.6054 0.5996 0.5836 0.5973 0.5905
0.85 58.03% 55.84% 57.14% 55.13% 56.88% 56.22% 0.6140 0.5902 0.6039 0.5834 0.6013 0.5943
0.90 57.71% 57.74% 56.69% 55.96%) 54.75% 55.88% 0.6103 0.6107 0.5997 0.5918 0.5790 0.5912
0.95 58.57% 56.81% 55.82% 56.64% 56.07% 55.81% 0.6193 0.6009 0.5904 0.5990 0.5930 0.5900
1.00 58.38% 56.72% 57.03% 55.39% 56.79% 55.22% 0.6174 0.5996 0.6031 0.5859 0.6006 0.5838
MiXE EHE XL AUC
0.60 53.75% 53.17% 53.11% 52.59% 52.90% 52.68% 0.5663 0.5603 0.5596/ 0.5540 0.5577 0.5552
0.65 53.61% 53.28% 53.03% 52.74% 52.79% 52.80% 0.5647 0.5614 0.5585 0.5556 0.5561 0.5562
0.70 53.88% 53.30% 52.88% 52.94% 53.00% 52.93% 0.5675 0.5615 0.5572 0.5575 0.5584 0.5576
0.75 53.85% 53.38% 52.97% 52.84% 52.87% 52.86% 0.5675 0.5624 0.5582 0.5568 0.5568 0.5567
0.80 53.58% 53.40% 53.33% 53.00% 53.00% 52.82% 0.5648 0.5629 0.5616 0.5584 0.5584 0.5563
0.85 53.94% 53.48% 53.30% 52.83% 53.00% 52.87% 0.5684 0.5637 0.5613 0.5565 0.5583 0.5572
0.90 54.06% 53.48% 53.20% 53.09% 52.90% 53.09% 0.5700 0.5633 0.5606 0.5594 0.5573 0.5593
0.95 54.05% 53.58% 53.18% 53.08% 53.22% 52.88% 0.5695 0.5644 0.5603 0.5593 0.5607 0.5571
1.00 53.88% 53.53% 53.41% 53.05% 53.30% 53.28% 0.5678 0.5643 0.5627 0.5588 0.5615 0.5614

FHRR: Wind, £ RIERFF LA

Boosting £ F JEA EHEEH AUC 547
THEETT AdaBoost. GBDT. XGBoost fe & M & 74 A (HHEA M E AL) H—H
B RSN 6G AUC ARG B 18] 69 2 AL DL o w9 AR A5 A0 4% K 9135 AUC A1 % 0.5695, 0.5699,

51.44%., ARB
% 13~B %k 15 P T A SE, =MHEA 4 AUC iﬂiff]ﬁﬁ%i\ H5&Me)z—%, AUC 1L
ER R R R L= R R € S

0.5696, 0.5512, #f AJN-F3E#F 5 A% 53.94%,

ARAF PR R AR R Bt — 2k, {252
4’\}:0

AUC #83 % K,

54.12%,

54.02%,

EiE S RN E&F PRI R F AT LI BAT R
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B #%13: Adaboost £ fa &M = IHAH K5 AUC 1A

0.8

AdaBoost e AR
0.7 A
0.6 ‘ ‘
AWy v\/\/‘/\ A /\Mw \
y b \/
v
0.4
0.3
0.2
- ~ (o] o0 o [e2} < — [Tp) o~ Vo] -
Q@ < Q < < Q < - < - < Q
— — o~ o~ o on < < wn LN O ~
— i - i — i — i i — i -
o o o o o o o o o o o o
o~ (o] o~ (o] o (o] o o~ o o~ (o] o~

PRk R: Wind, 4 RAEFAT AT

B&14: GBDT 4 XA R fo XM @2 BH A5 AUC {E

0.8
—GBDT XA =]

et W

[e)]

0.4

0.3

0.2
F! ™~ o 0 o0 o < “ 0 ~ © rc
Q@ < Q < < Q < - < - Q Q
i i N o~ (2] [e2] < < wn n (o] ~
— i — i — i — i — — i —
o o o o o o o o ) o o o
N o~ o~ o~ o o~ o o~ o N o o~

FAtR IR Wind, 4 RAEH 5P

B #%15: XGBoost 4 £ A& wEEBHE RS AUC £

0.8
— XGBoost e ACRE]
0.7 A
0.6 -
Al V\/\f‘/\ » PAPAL |
05 | = V ‘B u
v
0.4
0.3
0.2
- ~ (] ] [a0] D < i [Tp] o~ [(e] -
o o o o o o o i o — o o
n — ~ ~ ) ) < < N ) ) ~
— — — — — — — i — — — —
o o o o o o o o o o o o
o~ o~ o~ o~ (a\] (a\] (a\] o~ (a\] o~ (a\] o~

FHRR: Wind, % R2IERFF P

HiF S H RN E & F AR RIEF I FAAT LI AT R
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Boosting s 5 I A A sk B AR 5 HT

AT 569 Boosting & Ak 57 S AL A BT AE 69 55 57 ) SRRk A, 3B R R R — K
s T VAB AT TTALAL GG T ok B IR R 0 e R AT Ao i 2 M), dn 35 B A FE AR AR A
RE=&. 5 €/ NP W

Bk 16~E 4% 18 ¥, #4175 T AdaBoost, GBDT, XGBoost = A4 A& 5 — A sk 3%
PG LEM, & T X = AEAA L Boosting BA, R FEMERET T X%, BHAE—
AN AP R A A AR A 4 R R K69 B T AR Rk

B %16: AdaBoost A F A kFMeGLEH

exp_wgt_return 3m<=-0.0178

ratmg_average <= -0.2101 EPcut <= 0.4804 Proftt_G_q <=-0.1537 tum_1m <=0.1234

‘ leaf = [0.1294. 0.0975]

leaf = [0.0224, 0.0155)] Jeaf = [0.0548. 0.0507]

‘ eaf = [0.0483. 0.0255)]

leaf = [0.0442. 0.0434] ‘

leaf = [0.0646, 0.0758)] ‘

leaf = [0.0548. 0.0611] ‘

leaf = [0.0818. 0.1302] ‘

FA R KR Wind, & 5RIERF LA

B%17: GBDTHAF Ak ApeeH

exp_wgt retun_3m <=-0.0178 ‘

le Yilse

turn 1m <= -1.1261 ‘ In capital <= -0.0732

— L

rating_average <= -0.2101 | ‘ EPcut <= 0.4804 ‘ Profit G_q <=-0.1537 turn_1m <= 0.1234

el o\ /. AN

leaf = -0.3643 | ‘ leaf = -0.6156 leaf = -0.2807 | leaf=-0.0153 leaf=-0.0763 leaf=0.161 ‘ leaf=0.1105 | leaf = 0.4574 ‘

TR RKR: Wind, £ RIERFF R

B #%18: XGBoost & #—A R LEH

exp_wgt_retwn_3m <= -0.0178 |

le &ilse

turn_1m <= -1.1261 | In_capital <= -0.0669 ‘

— P

rating_average <= -0.2101 ‘ EPcut <= 0.4804 Profit G_q <= -0.3369 tum_1m <= -0.0715 ‘

el L\ [ W

leaf=-0.0358 ‘ leaf=-0.0621 | leaf=-0.0285 | leaf=-0.0020 | leaf=-0.0070 ‘ leaf=0.0162 ‘ leat=0.0079 ‘ leaf=0.0496 |

FHRR: Wind, & &GEKHF AT

Ld B R PTA e h AR A R R AR KRR R A 3, B A R A
AR 3o ZAPARAL GG 5 — AN S FAHAR AR exp_wgt_return_3m (3 AN A ik 693
BRERT) AR, SRR E T HATRIS T REE S AR K. AXEN
WTRAET, L -ERFHAAEBEERLEF, 4o tun_Im (—4A~H BHRFF),
In_capital (34 TF14). 2% % GBDT #= XGBoost #) % — >k FAHE A a9 %] 5 B F T4
—#, REXNSMEAIARE, ERKEH XGBoost 5 I+ LA GBDT &9 —#F & s E M, =4
RS ERZ A,

R HAT L W & A1 R o
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XGBoost 9 X2 A F T4+ F 2B %1

XGBoost 9 EEATUFEBE N R FHIEN T 2N XEFHRMNANEYEZERN £ 52
AR B FHoh, T @E&M4 i 2011~2017 18] XGBoost & ¥ BUill] X A2 A 49 45 41 & 214
ok

B %19: XGBoost 5 (#A T HFEFE RIS (3740 .8)

XEHF T &# 2011 2012 2013 2014 2015 2016 2017 Ha H2
Tk In_capital 0.0700 0.0709 0.0688 0.0905 0.0836 0.0960 0.1032 0.0833 1
E rating_change 0.0314 0.0333 0.0330 0.0259 0.0274 0.0415 0.0573 0.0357 2
WA FE std_FF3factor_1m 0.0300 0.0333 0.0372 0.0388 0.0418 0.0358 0.0258 0.0347 3
E rating_average 0.0443 0.0318 0.0344 0.0287 0.0346 0.0301 0.0330 0.0338 4
HERHE  exp_wgt_return_1m 0.0386 0.0333 0.0287 0.0316 0.0274 0.0358 0.0387 0.0334 5
WA FE std_1m 0.0143 0.0275 0.0287 0.0374 0.0245 0.0444 0.0315 0.0297 6
#FE bias_turn_1m 0.0286 0.0246 0.0244 0.0330 0.0331 0.0258 0.0272 0.0281 7
i@ holder_avgpctchange 0.0343 0.0246 0.0215 0.0230 0.0274 0.0387 0.0229 0.0275 8
#FE turn_1m 0.0371 0.0449 0.0387 0.0201 0.0144 0.0201 0.0100 0.0265 9
#AR macd 0.0314 0.0289 0.0158 0.0158 0.0245 0.0229 0.0330 0.0246 10
Rk Sales_G_q 0.0157 0.0217 0.0244 0.0287 0.0259 0.0244 0.0244 0.0236 11
A In_price 0.0214 0.0275 0.0258 0.0101 0.0216 0.0229 0.0215 0.0215 12
#AR dif 0.0129 0.0203 0.0143 0.0172 0.0331 0.0244 0.0244 0.0209 13
Rk ROE_q 0.0300 0.0232 0.0158 0.0230 0.0187 0.0172 0.0172 0.0207 14
fE{E BP 0.0157 0.0275 0.0272 0.0302 0.0202 0.0072 0.0129 0.0201 15
HERHE  exp_wgt_return_3m 0.0186 0.0232 0.0229 0.0187 0.0245 0.0229 0.0100 0.0201 16
HERHE  wgt_return_1m 0.0043 0.0087 0.0201 0.0302 0.0303 0.0258 0.0215 0.0201 17
#FE return_3m 0.0057 0.0246 0.0100 0.0244 0.0187 0.0229 0.0229 0.0185 18
#AR dea 0.0157 0.0029 0.0172 0.0172 0.0231 0.0186 0.0315 0.0180 19
Rk Profit_G_q 0.0214 0.0174 0.0244 0.0101 0.0202 0.0143 0.0158 0.0176 20
fEAE G/PE 0.0214 0.0232 0.0172 0.0129 0.0173 0.0172 0.0129 0.0174 21
#FE return_1m 0.0257 0.0217 0.0186 0.0086 0.0130 0.0172 0.0158 0.0172 22
#AR rsi 0.0229 0.0174 0.0201 0.0172 0.0130 0.0100 0.0172 0.0168 23
Tk rating_targetprice 0.0100 0.0217 0.0129 0.0115 0.0159 0.0258 0.0143 0.0160 24
#FE return_12m 0.0143 0.0174 0.0186 0.0172 0.0130 0.0086 0.0115 0.0144 25
HERHE  exp_wgt_return_6m 0.0114 0.0130 0.0129 0.0144 0.0086 0.0143 0.0258 0.0144 26
#AR bias 0.0129 0.0188 0.0229 0.0129 0.0101 0.0100 0.0086 0.0137 27
#FE turn_12m 0.0157 0.0101 0.0086 0.0086 0.0159 0.0129 0.0215 0.0133 28
mEK ROE_G_q 0.0086 0.0116 0.0158 0.0144 0.0144 0.0129 0.0143 0.0131 29
mEK OCF_G_qg 0.0129 0.0087 0.0143 0.0158 0.0159 0.0129 0.0057 0.0123 30
ek S std_12m 0.0000 0.0029 0.0115 0.0158 0.0173 0.0244 0.0143 0.0123 31
ek S std_FF3factor_3m 0.0086 0.0043 0.0072 0.0216 0.0173 0.0143 0.0086 0.0117 32
#FF bias_turn_3m 0.0171 0.0159 0.0115 0.0101 0.0029 0.0100 0.0143 0.0117 33
HERHE  wgt_return_3m 0.0071 0.0130 0.0115 0.0129 0.0101 0.0143 0.0115 0.0115 34
fE18 DP 0.0243 0.0260 0.0129 0.0043 0.0043 0.0014 0.0014 0.0107 35
fE18 EPcut 0.0143 0.0116 0.0158 0.0072 0.0072 0.0043 0.0129 0.0105 36
#FF return_6ém 0.0129 0.0058 0.0043 0.0129 0.0130 0.0172 0.0072 0.0105 37
HERHE  wgt_return_6m 0.0071 0.0043 0.0072 0.0101 0.0115 0.0100 0.0186 0.0098 38
ALAT debtequityratio 0.0057 0.0014 0.0057 0.0201 0.0130 0.0100 0.0115 0.0096 39
HERHE  exp_wgt_return_12m 0.0086 0.0072 0.0115 0.0101 0.0101 0.0115 0.0072 0.0094 40

FA R R Wind, 4 &K AT

HiF S H RN E & F AR RIEF I FAAT LI AT R
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B %20: XGBoost 5 (A#ATHFEFEZRIESHS (B 30.4)

X£BF BT LA 2011 2012 2013 2014 2015 2016 2017 #H1a H2
#FE bias_turn_12m 0.0043 0.0014 0.0072 0.0072 0.0130 0.0129 0.0186 0.0092 41
W4 =E grossprofitmargin_q 0.0057 0.0145 0.0186 0.0129 0.0072 0.0043 0.0000 0.0090 42
18 NCFP 0.0143 0.0116 0.0115 0.0101 0.0086 0.0043 0.0029 0.0090 43
WA FE std_3m 0.0100 0.0101 0.0115 0.0115 0.0058 0.0072 0.0072 0.0090 44
W4 ME ROE_ttm 0.0086 0.0101 0.0072 0.0086 0.0101 0.0129 0.0029 0.0086 45
18 SP 0.0100 0.0145 0.0086 0.0043 0.0058 0.0072 0.0057 0.0080 46
ALAF financial_leverage 0.0014 0.0087 0.0072 0.0086 0.0115 0.0043 0.0100 0.0074 47
#AR psy 0.0157 0.0029 0.0029 0.0029 0.0058 0.0100 0.0115 0.0074 48
ALAF currentratio 0.0043 0.0087 0.0029 0.0144 0.0043 0.0057 0.0100 0.0072 49
g EP 0.0114 0.0087 0.0129 0.0072 0.0029 0.0029 0.0043 0.0072 50
HERHE  wgt_return_12m 0.0043 0.0087 0.0086 0.0086 0.0101 0.0072 0.0000 0.0068 51
2 A% HAlpha 0.0029 0.0014 0.0129 0.0072 0.0144 0.0000 0.0086 0.0068 52
W% ME operationcashflowratio_ttm  0.0086 0.0130 0.0057 0.0101 0.0029 0.0000 0.0043 0.0064 53
#FE turn_6ém 0.0057 0.0043 0.0043 0.0043 0.0101 0.0057 0.0100 0.0064 54
beta beta 0.0086 0.0014 0.0072 0.0029 0.0086 0.0057 0.0100 0.0064 55
fE{E OCFP 0.0071 0.0101 0.0086 0.0029 0.0072 0.0043 0.0029 0.0062 56
#FE turn_3m 0.0086 0.0058 0.0029 0.0043 0.0043 0.0072 0.0100 0.0062 57
W4 ME  grossprofitmargin_ttm 0.0100 0.0101 0.0043 0.0029 0.0058 0.0029 0.0057 0.0060 58
kS std_6m 0.0071 0.0043 0.0043 0.0014 0.0072 0.0072 0.0072 0.0055 59
#FE bias_turn_6m 0.0143 0.0087 0.0100 0.0000 0.0029 0.0029 0.0000 0.0055 60
W4/ operationcashflowratio_g 0.0043 0.0043 0.0057 0.0072 0.0043 0.0043 0.0072 0.0053 61
W4 profitmargin_g 0.0057 0.0043 0.0129 0.0043 0.0043 0.0014 0.0029 0.0051 62
kS std_FF3factor_6ém 0.0071 0.0058 0.0057 0.0057 0.0000 0.0100 0.0014 0.0051 63
ALAF cashratio 0.0029 0.0058 0.0043 0.0043 0.0086 0.0057 0.0029 0.0049 64
kS std_FF3factor_12m 0.0100 0.0029 0.0043 0.0043 0.0029 0.0057 0.0043 0.0049 65
M4 ME ROA_q 0.0086 0.0043 0.0029 0.0086 0.0029 0.0000 0.0029 0.0043 66
W 4-ME assetturnover_g 0.0057 0.0000 0.0057 0.0086 0.0029 0.0043 0.0014 0.0041 67
W4 ME ROA_ttm 0.0043 0.0014 0.0000 0.0043 0.0029 0.0014 0.0029 0.0025 68
W4 profitmargin_ttm 0.0043 0.0000 0.0029 0.0043 0.0043 0.0000 0.0014 0.0025 69
W4 ME assetturnover_ttm 0.0014 0.0058 0.0029 0.0029 0.0000 0.0014 0.0014 0.0023 70

FA KRR Wind, &R AT

HAVEBHE L AT 5 G0 E T, 8 2011 F 1 A Ak, HAA A Z A7 5 69 4389 4 XGBoost
BANETEE2MN, FHETFTZTEZHFEF. BEA 21 277 TH LTS 209RFHER
PR 69 E AL, In_capital (3F3TF{E) £ 2017 FZAT—AATH ERAAXGRE T,
TEMARALMERT, 124 2017 FZ A EEHARTH, FHIONEAF N EEMHAmME
K, R F P2 IR AE RS

BA&21: XGBoost 5 XRBH LA 56 HFELWALHFAE5]
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FHRR: Wind, £ RIERFF LA

HiES RN E R 5 PR AR R FAAT L3 SRR




1 »
& TATRIREAT A | 2017 09 A 11 H ﬁa -ﬁﬁﬁ#

HUATAI SECURITIES

XGBoost 4~ £ AR 5 & =M 547

Boosting & & % 3] 5 £ %, RALEEFENAJRT CAZE AT A AT A L3k 3T %69 70 4E ;
# Boosting & i F 3) ©aAEA | AN A KT A F A AT A kB AAE. B

T A A HE A A AR TR, BASEAMNA RS R T EF A BT AR —A

“HF7, BTk, M ZERSREGEAN “BHTF” (PR THIKEAMNE) #7955
B, A& mERGAEAGRR. HRERERTNRXERFIRE T ERE, 5 &=
R E T KT

1. . &AM, ik STRE, PIRENRBHET—H BIFMORE, Bk LT
SMAUARGILE,

2. ©MXIE: 2011-01-31 £ 2017-07-31 (EFE»H TATEM),

3. 8o EENMARAREANRHOBERTE, ETAARABARS AHSA
KEN A

4. BRI T ik: % Boosting B F I A G MEMAE LR F, HFEAZTORER
Hh59k,

5 &7k BEHEN—BAT LRI ITA AN BT KD #ITHR, HAMTLA 5 R
N Ay Eab, wBk 24 i, ZREFTHRESITLANMEERE, TUMEL
TATRE (RMABBAREREHITNRK), 5 EEERBEETERN N FHT LA
ME B Aol 4o BTk 1%, 5 RAARBREREF(CRGEEFERNMEREH 0.2),
B EAVE D AR 3 &, Wy Eabs 1 ERE Rl U3 &, BPaigas 1asi
B 1 e MR 2, EAMEREERIL A 0.2:(1/3-0.2)=3:2, AR, »EEL 2 44
1% 2, 3. 4, BLHA4(0.4-1/3):0.2:(2/3-0.6)=1:3:1, % B4 4 &5 A& 4, 5, BLik
A 230 ALEFTERRAKRTHEZN—BATLARANRAREBRILE, TRERERILS
E gL (HEAVER PR 300) AE, wWRPATk P,

6. WM TE: FMFAOKB R, LEE FAERE RKIM. BEE,

PAFHEATER

AREL e e ABEN
47 k.29 | |

HEEF HRELIT L AABRAAERE, T EFLTRE,

D ERLRIEE T EAFSIT AR E B hofl, e BTk A AL

MG ERE, PELM OSBRI SR 2EMEE L HA1/5: (1/3-1/5)=3:2,

kA ERL S L AAASMRE (FFkbH) .

ANRET e e ASREN
2 | | | |

AR A~RE 2 A-B%3 A4 L5

| | |

| Bt A2 543

17 3k P9 A4 B A A

TARIR : A AR R AT AT
X 2 &A1 XGBoost 4 £ A (subsample=0.95; max_depth=3) 4~ & X 4 X,

TRRYEZMEENGH % (20110131~20170731) 0 P44 1~44 5 K #Hi%
B F A B RHER 60T e P a9 S B s RS HITR P e FRas, Bk
WARKALE 1~08 56, —ZATLAFARFREE, 7R EHS B R 300 17
VARERE . 5B REBRTANET AL AL, HARCHEAASL &
EH4 5, BMREEENARARE—ANRS BRI BATMH, ETAARAFEANLS A
B AKkENAL.

R HAT L W & A1 R o
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B %23: XGBoost # XA 5 Ea &S (20110131~20170731)
#RES FhUsSF FREHE TELE BAOH FRAFESE SRUEFLEHE FL0E AL EARE LRUERADH

me 1 26.71% 27.57% 0.97 46.81% 14.00% 3.43% 4.08 80.77% 3.99%
me 2 14.52% 27.17% 0.53 46.74% 3.03% 2.88% 1.05 56.41% 5.73%
mE 3 8.24% 26.82% 0.31 49.51% -2.62% 2.62% -1.00 32.05% 17.72%
w44 0.47% 26.71% 0.02 51.78% -9.61% 2.83% -3.40 15.38% 47.70%
mE5 -7.82% 27.90% -0.28 61.72% -17.07% 4.29% -3.98 10.26% 69.64%
Agms 11.15% 27.06% 0.41 49.05% - - - - -
%mmb 37.46% 6.71% 559 7.87% - - - - -

FA R R : Wind, &R GERTFRLPT

T @A BRK A :

1. S EEBAENAAE, HamLAGE N Tkt Eas 1~84 5, AEubsH
#1E, 5PF 300, ¥iE 500 4 {EA AR A .

2. DBEZEEAEN, RAALS 1~EEA5FERUAREASFENTER. TUAL
AW T A RS TR B A R

3. 4 1 Aaxt PR 300 A AR A B . %A 7 B A[-0.5%,0.5%] 4 o X

B, @E NG D ERFEIEN 1%EAM, £IE JAA T 6 L E R RE — R
HARNEG WA b (BPLtmse—8, ARARBEH AT A E R HAEY).

4. DBEEWNNGSTHSKER, BEL—T, 37406 FANEE 1, 7445
(AEAE) 9—AFmb, 5705 KEERHEE 1HFERAME5H
HAEIAR A,

B%24: XGBoost 4 AR S B0 4 © R 4L B#%25: XGBoost 5 AMALEELAER AL ARLSETER
6 [ #4z: 43 25 #4342 mal ) M43
mal 42 : mE&a W45

M43 w54
4 A5 KEmbs
7 1E300 & JE500 15 ¢
1
2 L
““\w\_wwﬂ__,f/,k’\,w\_\__ 05 7
0 L L L L L L L L L L L L ] 0 L L L L L L L L L L L L |
N = = T = T = T = T e = T A~ oA N~ A9 N~ A N~ A N~ A N~ A N~
S 9 9 9292 2 2 9 9 9 3 9 2 2 2 392 99932 939 9=
— — N N [(42) ™ < < Lo n © © ~ M~ — — N N (32) ™ < < o n © © ~ N~
— — — — — — — — — — — — — — - — — - — — — — - — - - — —
o o o o o o o o o o o o o o o o o o o o o o o o o o o o
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FAHRR: Wind, 4 &3E %57 5057 Fort kR Wind, & &£ 55 BT

B %26: XGBoost 2 X4 E44 143t7 K 300 ABHFKELHE B%27: XGBoost 5 XMALTHLAKSER RIS E

14 o 15% % E A SR - 800%
2 | % Emb RA G F
10%
10 600%
8
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400%
4 0%
2
0 S0t 200%
-J70
SSSISSEIIEISLEIISRESERRE
OCDLOQ‘NOOPQIO?(\IIONVOCOONQ‘LOOOO
o RN -10% 0%
FARIR: Wind, 4% R 55T AR R: Wind, 4 RIER T

TRASTEELSDNT, &EEALSETRSFHRAINKERERHEL R BANAEAKRG AR
%:IE% RFEEEMAWKEE GYHEFNKER), URELEHLAALITEAELSTH
BEHL, REBE—IANEEAAL 2011~2017 49 HEL H93514,

R HAT L W & A1 R o
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B %28: XGBoost 5 AEA AL ERR SRS RIL I (5T E)

2011 2012 2013 2014 2015 2016 2017  HeA&MME
me1 -17.4%(1) 26.4%(1) 25.0%(1) 86.8%(1) 86.8%(1) 16.3%(1) -5.2%(9) 1.67
ms 2 -20.0%(2) 19.9%(3) 22.1%(2) 73.7%(2) 64.5%(2) 9.0%(2) -2.8%(4) 2.25
me3 -25.6%(4) 21.7%(2) 9.3%(4) 61.0%(5) 50.8%(3) 3.29(3) -4.29%(5) 3.42
mé 4 -24.5%(3) 11.4%(4) 10.9%(3) 65.3%(4) 44.0%(4) 1.9%(4) -4.9%(8) 417
més -28.0%(6) 8.3%(5) 7.1%(5) 66.0%(3) 26.5%(5) -0.2%(5) -0.8%(2) 4.67
me6 -26.9%(5) 7.0%(6) 3.8%(6) 58.8%(6) 21.9%(6) -8.29%(6) -0.5%(1) 5.50
me7 -29.0%(7) 6.5%(7) -1.6%(7) 52.4%(8) 17.2%(7) -8.4%(7) -4.6%(6) 7.00
me8 -33.5%(9) 5.5%(8) -6.9%(9) 51.0%(9) 1.5%(9) -13.3%(8) -2.4%(3) 7.92
me 9 -33.1%(8) -5.4%(9) -2.1%(8) 53.5%(7) 1.7%(8) -20.5%(9) -4.9%(7) 8.42
4 10 -37.3%(10) -9.6%(10) -10.4%(10) 50.9%(10) -16.4%(10) -22.4%(10) -11.9%(10) 10.00

FA R Wind, £ &ERHF LT
TR R AR K1 4 B 20 A S S A AR e B (Ot B ). RN A T N ST AR

HELAT 1/3, 1/3~2/3, B 13 P REAKE, EXZ LR ER AT BN, kA
SMR T ER AT @ AT GEBHENKEAN YL EBRLF AR,

B£&29: ZARFFLEE XGBoost 4 XA B AG R ILE (91 5)

T {EHEAT1/369 5 E AR B R & TFALHEL/I3~2/389 5 4 A F AR K B F
TALHEG 1/369 5 B 4L A SF AL AR 5l 5 & - = = TAAHEAT1/369 0 E 4 A B b R (4 4)
AL HE AT 1/309 2 B 40 A4F B bb B (A %) TALHEL/3~2/369 2 & 40 A B & vk (4 44)
B HELI3~2/3 89 50 B 40 45 Bt 5 (4 4) ARG 1369 9 2 48 & L 4 1b 5 (%4 4h)
i 6 5 RO fE &I
sae THRHERS L3895 40615 & Vo (4 ) o,
¥A5. 42
18% | - 2.4
12% | - 1.6
0% . . -\-;( ‘-i:- = . L 0.0
— o~ ™ <t N~ [o0) = g
6% I é‘; g é’\‘ i‘%’ e 08
-12% | D
-18% |- — [ 24
24% |- - 3.2
-30% - L 4.0

FHRR: Wind, £ RIERFF LA

TRARRRAT LB S EEECDREGZP IR (D EE) e FAVETRR —HAT L ARARKT
SN, EEBEREATLNZRETIESEONFRAS (EEHFAMT R Z o9 5k
BAEFH AR,

HiF S H RN E & F AR RIEF I FAAT LI AT R
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B %30: ARk XGBoost 9 X RS BB B ;4 (HEE)

wa 154 i wh 1 wma 1 ma LA wh 1 kst A EASL
ik AR H R eSS L& XS Bék B RXBH# FREAER d s R A
w1z 27.35% 2.54 50.78% 1.37 10.76% 72.49% 1,2,3,4,5
G R E 25.59% 2.70 42.21% 1.28 8.42% 73.72% 1,3,2,4,5
RAAL % 24.59% 2.58 39.71% 1.20 7.77% 72.49% 1,2,3,4,5
A 24.29% 2.53 41.70% 1.26 9.01% 68.81% 1,2,3,4,5
HEesk 22.59% 2.33 29.10% 0.85 7.79% 61.42% 1,2,3,4,5
it H A 22.56% 2.30 46.01% 1.16 13.01% 70.04% 1,2,3,4,5
AR 21.93% 3.16 33.62% 1.00 8.14% 74.95% 1,2,3,4,5
AE 20.21% 2.55 36.22% 1.10 9.76% 76.18% 1,2,4,3,5
Al T 20.16% 3.01 36.64% 1.10 5.71% 78.63% 1,2,3,4,5
HREE 18.56% 2.32 28.12% 0.87 8.04% 72.49% 1,2,3,4,5
wF LB 18.46% 2.28 38.14% 1.06 15.66% 66.33% 1,2,3,4,5
B Ho 17.35% 2.28 36.82% 1.13 12.47% 71.26% 1,2,3,4,5
E 17.35% 1.57 38.44% 1.16 10.24% 57.74% 1,2,3,4,5
g 15.62% 1.66 27.23% 0.90 10.59% 63.88% 1,2,3,45
Wk 15.29% 1.37 27.07% 0.80 12.80% 62.65% 1,2,4,3,5
13 15.19% 1.10 34.30% 0.90 30.28% 58.97% 1,2,3,4,5
S 14.49% 1.06 29.48% 0.85 17.82% 56.51% 1,2,3,4,5
E# 14.30% 2.04 30.71% 0.95 13.55% 67.56% 1,4,2,3,5
EHR 13.81% 1.32 27.43% 0.85 14.41% 65.11% 1,2,3,4,5
7% % 13.78% 1.77 23.70% 0.68 11.26% 70.04% 1,2,3,4,5
S 12.63% 1.14 10.43% 0.29 11.55% 62.65% 1,2,3,4,5
&b ik 12.05% 1.00 23.46% 0.71 17.50% 60.19% 1,2,4,3,5
A RNRE L 11.97% 1.42 25.08% 0.80 9.54% 68.81% 1,3,2,4,5
A AE Hy 11.85% 1.29 25.17% 0.79 18.99% 71.26% 1,2,3,4,5
B 11.45% 0.91 24.27% 0.76 11.82% 61.42% 1,2,3,4,5
E4RAT oAk 10.52% 0.96 22.28% 0.60 15.44% 58.97% 1,2,3,5,4
bEL 10.47% 0.75 19.44% 0.48 22.87% 60.19% 1,2,3,4,5
2 I 4 10.08% 1.01 27.57% 0.84 16.90% 52.83% 1,2,3,4,5
AT 0.84% 0.11 14.26% 0.52 11.97% 43.00% 1,3,2,5,4

e Wind, &£ R

BAPE R I ERIBITRE R

XGBoost # & 8§ — K& Bt 2B 17 ﬁﬁ& B, MAEARTAT ARSI, AR % 31
R T B AP R SRR AT 7 B D ShET R 49 8 1] . YT 2AE 2] XGBoost
BAAEZTRE LABETHRE,

B£31: BAERFIBRAPEBITREILEK

R H AR A
XGBoost 286 #
GBDT 548 #
AdaBoost 1780 #7
[ AL AR AR 2255 #¥

TR R R s M F i FR A S0P

BAT AR )RR L A AT LR

HALE T XGBoost 4% . XGBoost ®J2, GBDT 44, GBDT &2 1 (-FH4#%).
GBDT &Yz 2 (#3+4%%). GBDT @12 3 (Huber #i% ). AdaBoost 4 %. AdaBoost &
)2 8 #¥ 1~ 49 Boosting & a5 S A, &A1 8 A AL GG £ AT WA K, SHR
RXXBIEE AUC Rt ARSI RL R TN AN, BAHBBIAE. R R R
7 E— B ARE 6 FAALAR A A A e N KB AT B, HXEANR—RBa: OEAKRAR
)%=, ZRBEFH I2AARFH @M XA, QF L5 XGBoost A 48 ] &
DB B A | R A A IE 7 I LR AR A LA A AR A A 5], B AMVEALGY B4k
A ¥ B & 32 BT

TR 5 W & 5K B Ao 68
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HUATAI SECURITIES

BA&32: 4 ABRREFAXER K

K EHEA mygE SRR

AdaBoost ok max_depth=3; learning_rate = 0.15; n_estimators = 100
[SE] max_depth=3; learning_rate = 1; n_estimators = 50

GBDT o % FK F#: &A% ; subsample=1; max_depth=3

=31 k. FHHik; subsample=1; max_depth=3
=3 2 Wk B 3Bk ; subsample=0.75; max_depth=3
=3 3 ik k% Huber 4% ; subsample=1; max_depth=3

XGBoost S subsample=0.95; max_depth=3
2= subsample=0.9; max_depth=3
[ B AR AR nE n_estimators = 500; max_fetures=8

min_samples_split = 50; min_samples_leaf = 10

FARR: SERIERT LA

Bk, &AME T PR 300 Fo P AE 500 A S RL RS AT @A, SRR R A R
—RRAT P MR, Rk ey TR E 5K (GFE 300, FiE 500) HREF—F, &
— 4Tk N MR EZEMBELE (N=2,510,15,20); % —kERANMRERES, AHAZ
AR 4Tkt N AR 24 Al B (N=20,50,100,150,200), rbik L /A B A 300 542,
500 FAAE 4. P EREKIA AMIAL, MENZIRFH CONERMNER b 655 A &g
AB R A

KRG, RAMET & A BRI EFRHITEN, SRAE4RE LB X 35 =8 % 36, L& A%
SABmE: —RRIT L PHE RRasegiTLELE 5K K (7K 300, PiE 500, ¥
EALE) BREFE—F, E—B/FLFENAMEFRAERE (N=2,5,10,15,20); 5 —XZA
PRERFE, ABEASENTRRE 2T NAMEEZFEE (N=20,50,100,150,200),
PeE LRI 300 F A, 500 FAL, PIEAIEIEH. =L REHH AAL, MEANEIR
F 9 C M EAL M A AL F 69 5 ] 69 AR5 o

S B AR % 33~36, XGBoost % . GBDT % %. AdaBoost % % 48+t XGBoost =
)2, GBDT =2, AdaBoost =3 £ FHABHAL 5 % 1z &b 4 Calmar b E ¥4k L&
Pk, ERBANALGDEHEE (R TEEEE) #E R 2NN E#TINE, 7o
RHEXR BB R RAOAT 30%F)E 30%49 I ZhAE KRBTV, XAEF o R L%
T2 B 18] 40%0% 5 B AFAE B B A9 HE A T4

2t F P iR 300 A A RE S RL 69 4T b M Rwk (B & 33 £M1), XGBoost 4 %. GBDT %
£, AdaBoost % % 48 Hb H A S ik A2 FALAZ UL B . 12 B R EAR EARTF S —t IR,
5 b Ak EAEA R AU SRR, R IR AL A LA E R BEAT AL 5 RA L.
3t F ¥ E 500 s AL A AL 69 4T e b bR ek (B & 33 &4, & T Calmer rb £ 454%,
XGBoost % %. GBDT 7% %£. AdaBoost 5 %48 b L AbAE RUAR LA 2 304 90 B 48 %,

TP R 300 m Ay A A= FAE 500 A AR P AR 9 AR F AR R (B & 34), BARERE, BT
AAER 4 R AR G — R E £

SEFAT L PR AR SRS AL (B 35 42K % 36), XGBoost 4~ £ . GBDT 4 %.
AdaBoost 7 £ 48 tb b 5k AR SAL B E 4E 8 b £ F0 Calmar e R K BT 4t
A SRS RAREAR R AR,

E 89k %, Boosting 4 £4 A (XGBoost 4~ %£. GBDT 4%, AdaBoost 5~ £) Z&-51A
K EE, FELER Camar bR LR TFABREE X, EI2RAIHERKXTENHES
3 Hk, LE Boosting 2 AR R —F ML E . SR EIRAER, e RARTe
40915 &b 4= Calmar tb £, & XGBoost % . GBDT % %. AdaBoost £ . Fi#Lfk
oy Kz AR HEH KK EH.

R HAT L W & A1 R o
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B £33: &# Boosting R FIRB DA E B4R L (775 300 & ¥ 3iE 500 A4 A HAE)

B %F HFAFRNEAESE (REEA: 2,510,15,20) HAFENBAMEHKE (REEA: 2,510,15,20)
P E 300 AR RE IR (BRUE: 7E 300) ¥ iE 500 AR A AT kb RE (KOg: FaE 500)
FRARFIER (BT FH) FRAFMSEE (T F)
XGBoost &% 8.11% 6.10% 4.42% 2.95% 2.42% 8.93% 7.83% 5.08% 3.62% 3.32%
XGBoost B2 7.99% 5.71% 3.86% 3.07% 2.33% 8.11% 5.55% 5.14% 4.36% 3.76%
GBDT 4% 8.15% 6.33% 4.16% 3.05% 2.52% 8.99% 7.36% 5.09% 4.53% 3.71%
GBDT &7 1 5.05% 4.55% 3.66% 2.91% 2.22% 6.62% 6.46% 4.89% 4.03% 3.87%
GBDT &3 2 6.46% 5.11% 4.11% 2.81% 2.43% 7.64% 5.47% 3.92% 3.82% 3.15%
GBDT &3 3 7.62% 4.64% 4.16% 3.15% 2.34% 7.92% 6.75% 4.71% 4.18% 3.25%
AdaBoost % 8.10% 6.69% 4.76% 3.05% 2.41% 8.69% 8.47%  10.33% 7.52% 4.75%
AdaBoost &2 4.96% 4.66% 2.80% 2.53% 2.30% 4.72% 5.08% 4.52% 3.88% 3.44%
MALA S £ 7.52% 6.62% 4.44% 3.27% 2.31% 8.90% 8.43% 5.17% 4.29% 3.62%
%i—st & a® 5.82% 5.25% 3.53% 2.65% 2.26% 5.40% 5.25% 4.32% 3.78% 3.40%
G%—3t R EQ 7.88% 5.31% 4.09% 2.93% 2.29% 9.14% 7.17% 4.91% 3.82% 3.85%
ABFKAERKEH (i) AFAERKEH (FTld i)
XGBoost &% 6.75% 5.02% 4.66% 4.82% 4.77% 5.36% 3.00% 3.22% 2.57% 2.13%
XGBoost 12 7.91% 4.83% 5.58% 4.89% 4.97% 6.15% 4.52% 3.12% 2.84% 2.26%
GBDT 4% 7.80% 5.34% 5.11% 4.72% 4.89% 5.01% 2.84% 3.57% 1.82% 2.05%
GBDT &7 1 9.80% 5.84% 4.96% 5.17% 5.19% 5.12% 4.45% 4.01% 2.80% 2.05%
GBDT &3 2 8.59% 4.98% 5.06% 4.81% 4.91% 6.53% 5.81% 3.18% 2.00% 2.01%
GBDT &3 3 5.92% 5.26% 5.46% 5.19% 4.93% 5.55% 4.20% 3.31% 2.72% 1.90%
AdaBoost % 5.98% 4.99% 5.04% 4.68% 4.86% 10.93% 6.71% 4.64% 4.64% 3.84%
AdaBoost & 12 9.90% 4.82% 4.96% 4.79% 5.10% 9.29% 4.86% 4.50% 2.81% 2.69%
ML RS & 5.71% 5.33% 4.82% 4.44% 4.51% 6.47% 3.58% 3.92% 4.04% 3.56%
G—3tBa®D 7.74% 5.12% 4.59% 4.97% 4.86% 11.40% 5.97% 3.80% 3.34% 3.35%
G—3t R EQ 5.78% 5.61% 4.52% 4.71% 4.79% 6.40% 4.20% 4.32% 2.80% 2.03%
158 b® (AT k) fEae R (FTakdbE)
XGBoost &% 1.50 1.56 1.47 1.02 0.83 1.56 2.05 1.86 1.85 1.96
XGBoost B2 1.32 1.44 1.20 1.03 0.79 1.41 1.46 1.94 2.03 2.11
GBDT % % 1.47 1.65 1.36 1.04 0.85 1.64 1.86 1.81 2.11 1.97
GBDT &7 1 0.86 1.13 1.14 0.96 0.74 1.14 1.71 1.88 1.95 2.24
GBDT &3 2 1.20 1.35 1.33 0.96 0.83 1.35 1.43 1.51 1.83 1.76
GBDT &3 3 1.37 1.19 1.29 1.06 0.79 1.38 1.84 1.80 1.91 1.81
AdaBoost % 1.50 1.74 1.58 1.05 0.82 1.07 1.41 2.08 1.96 1.85
AdaBoost & 12 0.80 1.11 0.86 0.86 0.78 0.83 1.29 1.75 1.99 2.09
ML £ 1.47 1.77 1.43 1.10 0.79 1.49 2.03 1.74 1.76 1.63
G—3tBa® 1.03 1.25 1.09 0.87 0.76 0.95 1.41 1.60 1.64 1.56
G—3t B EQ 1.43 1.29 1.28 0.98 0.76 1.46 1.81 1.86 1.83 2.23
Calmar ke & (74 H4) Calmar o & (74 )

XGBoost &% 1.20 1.21 0.95 0.61 0.51 1.66 2.61 1.58 1.40 1.56
XGBoost B2 1.01 1.18 0.69 0.63 0.47 1.32 1.23 1.65 1.54 1.67
GBDT 9% 1.05 1.19 0.81 0.65 0.51 1.80 2.59 1.42 2.49 1.81
GBDT & 1 0.52 0.78 0.74 0.56 0.43 1.29 1.45 1.22 1.44 1.89
GBDT &3 2 0.75 1.03 0.81 0.58 0.49 1.17 0.94 1.23 1.91 1.56
GBDT &2 3 1.29 0.88 0.76 0.61 0.48 1.43 1.61 1.42 1.53 1.71
AdaBoost % 1.35 1.34 0.94 0.65 0.50 0.80 1.26 2.22 1.62 1.24
AdaBoost &1z 0.50 0.97 0.57 0.53 0.45 0.51 1.04 1.00 1.38 1.28
MRS £ 1.32 1.24 0.92 0.74 0.51 1.38 2.36 1.32 1.06 1.02
%—3t B m® 0.75 1.03 0.77 0.53 0.47 0.47 0.88 1.14 1.13 1.02
%—3t 8D 1.36 0.95 0.91 0.62 0.48 1.43 1.71 1.14 1.37 1.89
AR R : Wind, &R GE R RPT
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B £34: %# Boosting £FRFIRB DA E B H4RT L (575 300 & ¥ iE 500 A4 HAE)

A HF mAENEAMEHKE (REZEA: 20,50,100,150,200) WABABAMEHE (KEEA: 20,50,100,150,200)
FRARBFIBER (MEFR) FABFEE (AEFR)
XGBoost % 7.88% 5.13% 5.48% 4.51% 3.18% 13.26% 9.25% 8.07% 7.14% 6.22%
XGBoost B2 4.29% 3.38% 2.55% 2.30% 2.25% 6.93% 7.52% 6.07% 5.40% 5.86%
GBDT o % 5.05% 2.81% 4.74% 3.64% 3.39% 7.56% 9.37% 9.17% 6.66% 4.49%
GBDT &7 1 1.63% 2.92% 3.46% 2.79% 2.94% 8.63% 6.73% 7.03% 6.12% 4.76%
GBDT &3 2 7.39% 4.52% 5.22% 4.14% 3.69% 9.00% 8.37% 7.69% 3.42% 3.97%
GBDT &3 3 7.41% 4.26% 3.86% 3.63% 3.24% 8.16% 7.74% 7.24% 6.46% 3.60%
AdaBoost o % 9.61% 6.68% 5.63% 4.07% 4.02% 8.69% 8.47%  10.33% 7.52% 4.75%
AdaBoost &2 2.31% 3.25% 2.34% 2.47% 1.39% 6.37% 8.14% 7.15% 5.53% 4.83%
MLy £ 7.52% 6.53% 6.80% 5.39% 3.37% 10.56% 8.88% 7.25% 6.51% 5.21%
%—s+ R a® 5.93% 6.42% 3.89% 2.87% 2.42% 6.31% 4.74% 4.08% 3.11% 3.05%
%—st R EQ 3.89% 5.05% 5.11% 4.34% 3.06% 11.40%  11.29% 7.10% 7.05% 6.16%
AFMHRRTH AMREER) AR H R K EH (NEFR)
XGBoost % 14.48%  14.26%  13.64%  12.54%  11.27% 10.40% 4.64% 4.49% 4.19% 3.42%
XGBoost Bz 19.89%  18.46%  14.60%  12.38%  11.68% 13.35% 7.85% 5.42% 5.13% 3.79%
GBDT % 15.87%  15.59%  13.13%  13.55%  12.61% 13.11% 6.24% 4.66% 4.35% 4.06%
GBDT &7 1 26.39% 17.01%  13.32%  13.29%  11.22% 8.20% 6.94% 6.17% 4.60% 3.94%
GBDT &3 2 19.57%  15.90%  13.50%  13.82%  12.08% 11.08% 7.39% 5.39% 4.90% 3.76%
GBDT &3 3 22.70%  15.66%  13.00%  12.42%  11.40% 8.16% 7.74% 7.24% 6.46% 3.60%
AdaBoost % 23.27%  13.62%  14.63%  14.18%  11.72% 12.84% 8.47% 7.15% 6.13% 5.54%
AdaBoost &2 18.21%  16.85%  16.92%  13.94%  12.07% 11.29% 4.30% 4.30% 4.79% 4.48%
Mo £ 14.72%  13.14%  14.86%  13.29%  13.10% 9.48% 5.25% 4.52% 3.90% 3.48%
G—3tBa®D 7.49% 5.50% 4.81% 4.80% 4.71% 11.82% 6.82% 6.09% 4.69% 4.09%
G—3t R EQ 15.77%  10.15% 9.86%  10.19%  10.06% 11.08% 6.72% 4.13% 3.32% 3.65%
1EE R (MRFR) 1EEE (NMBRFR)
XGBoost % 0.92 0.74 0.87 0.74 0.52 1.59 1.58 1.72 1.83 1.93
XGBoost 1z 0.39 0.39 0.36 0.35 0.35 0.85 1.30 1.37 1.44 1.83
GBDT % % 0.59 0.39 0.73 0.58 0.55 0.88 1.51 1.95 1.78 1.73
GBDT &7 1 0.15 0.34 0.48 0.41 0.46 1.11 1.24 1.65 1.68 1.59
GBDT &3 2 0.74 0.59 0.79 0.66 0.59 1.02 1.48 1.88 1.21 1.62
GBDT &3 3 0.71 0.53 0.55 0.56 0.52 1.04 1.38 1.72 1.75 1.28
AdaBoost %% 1.04 0.91 0.85 0.65 0.65 1.07 1.41 2.08 1.96 1.85
AdaBoost &2 0.30 0.48 0.34 0.37 0.21 1.14 1.82 1.78 1.57 1.60
MLy £ 0.93 0.94 1.11 0.89 0.54 1.32 1.56 1.63 1.80 1.74
s%—x+Bad 1.05 1.59 1.22 0.97 0.82 0.73 0.88 1.07 1.05 1.27
G—3t B EQ 0.42 0.65 0.74 0.65 0.48 1.31 1.79 1.66 1.96 1.96
Calmar rb& (ANBRFA) Calmar rb& (ANEEHFA)

XGBoost % 0.54 0.36 0.40 0.36 0.28 1.27 1.99 1.80 1.70 1.82
XGBoost 1z 0.22 0.18 0.17 0.19 0.19 0.52 0.96 1.12 1.05 1.55
GBDT %% 0.32 0.18 0.36 0.27 0.27 0.58 1.50 1.97 1.53 1.11
GBDT &= 1 0.06 0.17 0.26 0.21 0.26 1.05 0.97 1.14 1.33 1.21
GBDT &3 2 0.38 0.28 0.39 0.30 0.31 0.81 1.13 1.43 0.70 1.06
GBDT &2 3 0.33 0.27 0.30 0.29 0.28 0.66 0.99 1.49 1.37 1.00
AdaBoost 4% 0.54 0.43 0.42 0.31 0.36 0.80 1.26 2.22 1.62 1.24
AdaBoost &2 0.13 0.19 0.14 0.18 0.12 0.56 1.89 1.66 1.15 1.08
MRS £ 0.51 0.50 0.46 0.41 0.26 1.11 1.69 1.60 1.67 1.50
s%—stRBad 0.79 1.17 0.81 0.60 0.51 0.53 0.69 0.67 0.66 0.75
%—t B a® 0.25 0.50 0.52 0.43 0.30 1.03 1.68 1.72 2.13 1.69
AR R : Wind, & RIERHF RPN
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N EHIES

FEATFEUNEAEHKE (KREZ%: 2,5,10,15,20)

& AR, A% FiE 500

EARE, RN FiELHE

AT S FE (kb i)
35.33%32.17% 30.44% 27.43% 24.75%
26.58% 28.48% 24.96% 23.43% 22.49%
33.03% 33.83% 30.30% 27.23% 24.07%
26.63%27.12% 24.72% 22.86% 21.93%
37.25% 31.68% 29.00% 26.33% 23.76%
31.34%29.87%27.07% 25.07%23.21%
35.56% 32.77% 29.64% 26.96% 24.27%
24.70%26.42% 23.72% 23.03% 21.06%
33.80% 31.20% 28.20% 25.30% 23.00%
24.30% 19.60% 17.50% 17.00% 16.40%
20.90% 18.70% 18.30% 17.90% 16.90%

A BRKDH (FTLFH)
17.27%15.87% 14.89%15.48% 14.41%
17.38%14.49% 14.82% 15.20% 15.12%
17.37%15.43% 15.41% 14.93% 14.66%
17.52%13.53% 14.04% 14.62% 14.89%
17.14%15.07% 15.25% 14.18% 14.62%

B %35: %A Boosting £RFIRADRERMAirTL (& ABRK)
BRE%F
£ A#RR, £A&AFR 300
FRARTASEF (FTlF i)
XGBoost 4~ % 26.12% 26.09% 24.40% 21.70% 19.22%
XGBoost B Y2 21.01% 22.29% 20.28% 18.47% 17.38%
GBDT 9% 23.62%27.10% 24.87% 21.55% 18.96%
GBDT &Yz 1 20.82% 21.64% 19.96% 18.01% 17.11%
GBDT &z 2 29.33% 25.56% 22.74% 20.09% 18.23%
GBDT &= 3 24.09% 22.87% 21.65% 19.46% 18.05%
AdaBoost 4%  27.69% 27.00% 24.37% 21.37% 19.00%
AdaBoost B1J3  20.36% 21.60% 19.35% 18.43% 16.57%
ML £ 25.80% 24.20% 23.00% 20.70% 18.20%
G—stRa® 18.70% 15.30% 14.90% 14.10% 13.90%
g—3tBEQ 17.40% 16.00% 16.10% 15.20% 14.20%
AFKH R KDH (T F i)

XGBoost 4~ % 21.24% 18.87% 18.66% 19.50% 19.61%
XGBoost &Yz 20.51% 19.61% 19.55% 19.47% 20.01%
GBDT 9% 21.81%17.46% 18.58% 18.67% 19.28%
GBDT &= 1 20.19% 19.33% 18.63% 19.45% 20.21%
GBDT &z 2 22.12% 18.20% 19.72% 19.33% 20.43%
GBDT &= 3 19.81% 19.33% 19.40% 19.55% 20.06%

AdaBoost 9%
AdaBoost &2

21.68% 18.57% 19.13% 18.89% 19.61%
20.63% 18.86% 19.03% 18.96% 19.96%

18.67%17.87%15.43% 14.81% 14.94%
14.50% 15.53% 15.58% 15.50% 14.99%
18.80% 14.79% 14.38% 13.05% 13.80%

FRAPKREE (FTLFH)
29.36%27.69% 26.20% 23.32% 20.96%
23.08%24.34%21.49% 19.84% 18.83%
27.64%29.03% 26.38% 23.15%20.47%
23.26%23.72%21.31%19.35% 18.49%
32.02%27.53% 24.80%22.09% 19.97%
27.28%25.41%23.45%21.17%19.57%
30.43% 28.53% 25.98% 23.04% 20.55%
21.93%23.06% 20.69%19.81% 17.89%
28.00% 26.40% 24.50% 21.80% 19.60%
20.30% 16.30% 15.30% 14.50% 14.20%
18.20%16.20% 16.20% 15.60% 14.60%

AT A RKEH (FThFH)
15.85%12.69%12.39%12.84% 12.10%
15.03%13.84%12.60% 12.29% 12.49%
14.77%12.02%12.64%12.37%12.25%
15.33%12.66%11.81%11.93%12.44%
15.02%12.34%12.90%11.72% 12.45%
14.27%13.94%13.15%12.41%12.39%
14.71%12.30%12.92%12.46% 12.38%
13.61%13.31%12.33%11.61%11.85%

ML RS & 18.30% 19.30% 18.50% 17.60% 19.00%  14.70% 16.20% 14.90% 13.30%13.40%  13.00% 14.20% 11.80% 10.70% 11.00%
G—3tBa®D 15.90% 15.50% 15.10% 14.10% 15.20% 9.60% 9.00% 7.80% 6.40% 7.20% 8.00% 7.80% 6.60% 6.60% 7.30%
G—3t R EQ 16.00% 15.60% 16.30% 17.40% 18.00% 9.90% 10.80% 11.50% 11.80% 11.70% 9.80% 9.10% 9.90% 10.20% 10.10%
1R R (GTd i) 1R E (BT i) fERE (FFkd i)
XGBoost &% 225 240 233 213 191 3.92 423 436 417 3.96 329 356 3.62 340 3.16
XGBoost &z 1.79 194 188 173 1.66 274 338 337 330 3.33 255 291 285 272 269
GBDT % % 2.08) 250 236 212 1.90 3.80] 444 431 419 3.93 323 373 363 340 3.5
GBDT &7 1 171 190 185 170 1.63 270 325 333 326 3.24 251 287 284 270 263
GBDT &= 2 239 226 211 192 177 378 384 394 383 365 342 338 335 316 296
GBDT &)= 3 2.04 205 204 187 175 321 365 379 365 350 293 313 322 3.02 286
AdaBoost %% 229 244 230 211 191 3.69 415 419 413 391 3.24 358 353 340 3.14
AdaBoost &3 1.74 202 188 182 1.66 288 359 365 375 357 256 3.08 3.00 3.00 2.80
MALARS £ 226 224 228 210 1.88 379 416 425 4.09 3.95 3.18 337 351 333 313
G—3tBa® 1.74 162 165 157 154 274 295 306 318 3.21 247 253 268 262 260
G—3t B EQ 1.74 171 182 172 1.62 268 290 332 345 3.44 247 252 286 282 274
Calmar o (74 ) Calmar & (k¥ i) Calmar b (74 )
XGBoost 2% 123 138 131 111 098 205 203 204 177 172 191 218 212 182 173
XGBoost &Yz 1.02 114 1.04 095 0.87 153 197 168 154 1.49 154 176 171 161 151
GBDT % 1.08 155 134 115 0.98 190 219 197 182 1.64 1.87 242 209 187 167
GBDT &= 1 1.03 112 107 093 0.85 152 200 176 156 1.47 152 187 180 1.62 1.49
GBDT &= 2 133 140 115 1.04 0.89 217 210 190 1.86 1.63 213 223 192 1.89 1.60
GBDT &= 3 1.22 118 112 1.00 0.90 168 167 175 169 155 191 182 178 171 158
AdaBoost %% 099 115 1.02 0.97 0.83 131 179 165 176 153 161 173 168 171 151
AdaBoost &1z 131 179 165 176 153 131 179 165 176 153 161 173 168 171 151
MRS £ 141 126 124 117 0.96 230 193 190 190 1.72 216 1.86 208 204 1.77
B%—3tRa® 1.18 099 0.99 1.00 0.91 252 218 223 267 228 253 210 232 220 194
B%—3tRu® 1.09 102 099 0.87 0.79 211 174 16 151 145 185 1.79 1.64 153 1.45
AR R : Wind, &R GE R RPT

EiE S RN E&F PRI R F AT LI BAT R




& TATRIREAT A | 2017 09 A 11 H

HUATAI SECURITIES

N EHIES

B % 36:

&#F Boosting £ R F JRAB DM E 2K (& ABIR)

RERF

A%

ABAEHE (R&EZEA: 20,50,100,150,200)

XGBoost %
XGBoost Bz
GBDT 4%
GBDT &3 1
GBDT &3 2
GBDT &3 3
AdaBoost 4+ %
AdaBoost B2
MLy £
s%—st R aD
s%—3t R Q)

XGBoost o %
XGBoost &Yz
GBDT 4%
GBDT @12 1
GBDT @13 2
GBDT @13 3
AdaBoost 9%
AdaBoost ® 12
Mo £
%—st R ED
%—st R EQ

XGBoost o %
XGBoost &Yz
GBDT %4 %
GBDT &2 1
GBDT &@12 2
GBDT &@12 3
AdaBoost 4%
AdaBoost B2
MRS £
%—stRa®D
%h—stREQ

XGBoost 4%
XGBoost &Yz
GBDT 2%
GBDT &2 1
GBDT @12 2
GBDT @12 3
AdaBoost 9%
AdaBoost E 12

FRAFIEE (ARFR)
31.78% 37.88% 36.30% 35.50% 34.16%
28.35% 32.43% 29.88% 28.22% 27.12%
29.36% 37.18% 37.23% 34.74% 32.93%
26.62% 31.23% 28.91% 27.77% 27.04%
35.16% 35.69% 32.94% 32.62% 31.05%
31.58% 33.28% 30.36% 29.95% 27.94%
41.14% 41.44% 36.05% 34.24% 32.76%
32.12% 31.06% 29.17% 28.32% 28.03%
43.20% 38.10% 34.20% 33.00% 31.80%
28.30% 25.70% 25.10% 24.00% 22.00%
27.60% 26.00% 23.10% 23.50% 22.60%

ARFME R KB (MEFER)
39.96% 35.33% 34.78% 34.06% 34.55%
34.29% 34.38% 35.62% 34.70% 34.93%
38.26% 34.39% 33.59% 34.20% 34.65%
37.50% 34.58% 34.93% 35.00% 35.02%
38.22% 38.16% 36.01% 34.90% 35.52%
40.86% 36.68% 36.56% 36.21% 35.80%
36.32% 34.76% 34.25% 35.05% 34.40%
36.90% 36.32% 36.16% 35.19% 34.80%
35.50% 33.90% 33.90% 34.00% 34.70%
28.60% 27.60% 27.60% 28.40% 28.90%
30.10% 31.80% 31.40% 29.80% 29.80%

1R E (NMRFR)

153 192 186 184 1.80

1.31 1.61 1.51 1.45 1.41

137 188 192 182 1.73

1.20 1.56 1.46 1.42 1.40

1.67 1.75 1.67 1.69 1.61

1.47 1.63 1.54 1.55 1.47

190 206 185 179 1.73

1.58 1.58 1.51 1.50 1.51

203 192 176 174 170

1.41 1.39 1.44 1.39 1.30

1.47 1.52 1.37 1.40 1.35

Calmar rb & (AMIREAR)

080 1.07 104 104 0.99

083 094 084 081 0.78

0.77 1.08 1.11 1.02 0.95

0.71 09 083 0.79 0.77
092 094 091 093 0.87
0.77 091 083 0.83 0.78
113 119 105 098 0.95
0.87 086 081 080 0.81

FRAAFAEFE (NARFR)
30.15%36.11% 34.58% 33.78% 32.42%
26.78%30.77% 28.27% 26.63% 25.50%
27.90%35.44% 35.47%32.97% 31.19%
25.18% 29.58% 27.33% 26.18% 25.45%
33.43%34.02% 31.27% 30.92% 29.38%
29.96% 31.69% 28.73% 28.29% 26.26%
39.52% 39.70% 34.30% 32.49% 31.01%
30.39% 29.39% 27.53% 26.62% 26.32%
41.60% 36.40% 32.50% 31.20% 30.00%
26.30% 23.80% 23.10% 22.10% 20.10%
25.60% 23.90% 21.20% 21.50% 20.70%

ARF SR KA AMRER)
18.73%19.87% 18.18% 15.53% 14.80%
20.15%16.17% 13.25% 13.97% 15.29%
18.94% 20.03% 17.60% 16.90% 16.40%
24.73% 14.04% 14.16% 12.53% 14.68%
22.57% 15.33% 16.52% 14.31% 13.94%
19.75%14.76% 16.35% 16.19% 16.00%
19.92%17.89% 17.43% 15.51% 15.75%
20.34%17.52% 16.87% 16.56% 16.43%
15.50%12.70% 15.20% 15.00% 14.10%
14.10% 8.90% 6.50% 5.70% 6.60%
11.50%12.40% 9.70% 8.60% 9.70%

FEIE (AMRFR)

280 4.01 416 420 419
218 318 328 325 3.23
251 393 427 415 401
200 310 313 315 3.18
284 345 357 375 371

249 325 332 347 337

341 419 4.07 410 4.05
287 334 339 354 3.67
3.81 405 392 4.02 4.03
214 266 324 338 333
248 3.17 324 349 348

Calmar tb& (MEEAR)
161 182 190 217 219
133 190 213 191 1.67
1.47 1.77 2.02 1.95 1.90
102 211 193 209 173
148 222 189 216 211
1.52 2.15 1.76 1.75 1.64
198 222 197 209 197
149 168 163 161 1.60

FRARFUEE (AMRFAR)
30.53%36.53% 34.99% 34.19% 32.85%
27.18%31.19%28.67%27.03%25.91%
28.21% 35.84% 35.89% 33.40% 31.62%
25.54% 30.00% 27.72% 26.58% 25.85%
33.87% 34.44% 31.69% 31.35% 29.80%
30.37%32.07%29.14% 28.70% 26.69%
39.88%40.12%34.73%32.92% 31.44%
30.83%29.80%27.93% 27.04% 26.75%
42.00% 36.80% 32.90% 31.60% 30.40%
26.80% 24.30% 23.70% 22.60% 20.60%
26.20%24.50%21.70%22.10%21.20%

AFUSERKDHE (DMEFR)
27.55%22.16%21.50% 20.64%21.22%
24.23%21.05%22.51%21.42%21.66%
25.67%21.18%20.08% 20.81%21.35%
27.04%21.26%21.68% 21.58% 21.59%
25.14%25.01%22.78%21.39% 21.86%
28.76%23.77%23.55% 23.06% 22.45%
23.59%21.51%20.86% 21.82%20.97%
23.53%22.93%23.14%22.00% 21.32%
22.40% 20.40% 20.40% 20.50% 21.10%
19.10%14.10% 13.00% 14.30% 14.90%
15.50%17.50%17.00% 15.10% 15.10%

1 & E (AMRFAR)

219 291 289 288 285
181 241 234 227 222
193 284 298 287 274
165 235 224 222 220
233 262 258 265 256

205 243 238 243 233
269 310 288 283 276
228 242 235 239 242
292 291 271 274 271
189 210 235 231 220
212 242 226 235 228
Calmar b & (MRFR)
1.11 1.65 1.63 1.66 1.55
1.12 1.48 1.27 1.26 1.20
1.10 1.69 1.79 1.61 1.48
094 141 128 123 1.20
1.35 1.38 1.39 1.47 1.36
1.06 1.35 124 1.24 1.19
169 187 166 151 150
1.31 1.30 1.21 1.23 1.25

SR T DA 122 112 101 097 092 268 286 214 207 213 188 180 162 155 1.44
Gi—3tBm® 099 093 091 085 0.76 1.86 267 354 391 3.05 140 172 182 159 1.39
%—+ B a® 092 0.82 074 0.79 0.76 2220 193 219 249 214 169 14/ 128 146 14
KA R R Wind, &R FKAF R

XGBoost 4 £ A A 2k BT R w83 97

T & BA 3T R R 2 A 08 3 am SN DL e VAR TR .

A Rt A Ik, HAVARIE L & g b AN K

R, % E T XGBoost A A E %K, TRY, KRMNOAETT FE 300 sk
MEAL (& : 7K 300). ¥iE 500 A AL fE (B F49E 500). A& A AT (g
P IE 500) F& 69 & AR E it A5 AR
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HUATAI SECURITIES

MR T @B E T4, 5T XGBoost 7 £AE A &9 47 b o bk Kok ki, MEFANITLANE
NEH B S FLEELATE, 12480 EHR Calmar Lk R £ E %, FHEEAMTEA
IR B EGANLES.

B £37: XGBoost 4 XA fe X 0 Y2 EA R B0 4 DR 47 A (FRH: 20110131~20170731)
EATEAN F S BE RX FAALH i KB 128 Calmar daxt g Ay
BREFEWEE L RYERE AR FARKE KSE KHF kE  SH KSE RKFREZ IXEH E E ABE HFE

PR 300 K300 XGBoost ATkt 2 11.4% 25.1% 0.45 42.4% 8.1% 5.4% 6.7% 1.50 120 65.4% 115.3%
PR 300 K300 XGBoost ATkt 4 85% 24.8% 0.34 44.2% 5.3% 4.2% 7.1% 1.26 0.74 654% 92.9%
PR 300 K300 XGBoost ATkt 6 9.6% 245% 0.39 44.7% 6.4% 3.6% 3.9% 1.78 164 73.1% 73.8%
PR 300 K300 XGBoost ATkt 8 87% 24.6% 0.35 44.4% 5.5% 3.3% 4.1% 1.68 135 67.9% 60.0%
PR 300 K300 XGBoost ATkt 10 7.6% 24.6% 0.31 45.4% 4.4% 3.0% 4.7% 1.47 0.95 654% 48.0%
PR 300 K300 XGBoost ATkt 12 6.7% 24.7% 0.27 46.3% 3.6% 2.9% 4.7% 1.23 0.77 60.3% 36.7%
iR 300 FK 300 XGBoost ATk 14 6.4% 24.7% 0.26 46.9% 3.3% 2.9% 49% 1.14 0.68 60.3% 28.0%
iR 300 FK 300 XGBoost ATk 16 5.8% 24.7% 0.23 47.0% 2.7% 2.9% 4.9% 0.95 056 60.3% 20.4%
iR 300 FK 300 XGBoost ATk 18 5.6% 24.8% 0.23 47.3% 2.6% 2.9% 4.7% 0.88 054 61.5% 17.2%
FE300 FE300 LHED ATk 2 89% 255% 0.35 46.5% 5.8% 5.7% 7.7% 1.03 0.75 59.0% 109.2%

FE300 FE300 LHED ATk 4 82% 25.6% 0.32 46.3% 5.3% 4.5% 53% 1.17 099 61.5% 84.9%
!

PIE300 FIE300 &MAD ki 6 86% 25.3% 0.34 455%  56%  3.8% 4.9% 1.46 114 615% 66.7%
PIE300 FIE300 &MAD ki 8 6.7% 25.3% 0.26 46.5%  3.7%  35%  4.7% 1.08 0.80 59.0% 53.4%
PIE300 FIE300 &MAD ki 10 6.5% 252% 0.26 47.2%  35%  32%  4.6% 1.09 077 59.0% 42.5%
FIE300 FIE300 HMAD ki 12 56% 25.1% 0.22 47.9% 2.6%  3.1% 53% 086 050 59.0% 34.3%
FIE300 FIE300 HMAD ki 14 57% 25.0% 0.23 47.0% 2.7% 3.1% 51% 086 052 56.4% 26.5%
FIE300 FIE300 HMAD ki 16 5.7% 25.0% 0.23 47.1% 2.7%  3.0% 51% 090 053 59.0% 19.6%
FIE300 FIE300 HMAD ki 18 5.4% 25.0% 0.22 47.5% 2.4%  3.0% 50% 081 048 59.0% 17.1%
PIE300 FIE300 &MAQ ki 2 11.2% 25.0% 0.45 43.8%  7.9% 55%  58% 1.43 136 62.8% 120.9%
PIE300 FIE300 &MAQ ki 4 92% 247% 0.37 446%  6.0% 44%  59% 1.35 1.02 67.9% 92.6%
FIE300 FIE300 AMAQ ki 6 8.5% 248% 0.34 452%  53% 3.8%  4.8% 1.39 1.10 67.9% 73.7%
FIE300 FIE300 AMAQ ki 8 8.2% 248% 0.33 454% 51% 3.4%  5.0% 150 1.02 64.1% 58.8%
FIE300 FIE300 AMAQ ki 10 7.2% 24.8% 0.29 46.7%  4.1%  3.2%  45% 128 091 60.3% 47.1%
FIE300 FIE300 AMAQ ki 12 6.8% 24.8% 0.27 46.6%  3.7%  3.1% 47% 122 0.80 59.0% 36.4%
FIE300 FIE300 AMAQ ki 14 6.3% 24.8% 0.25 47.1%  32%  3.0%  49% 107 065 57.7% 28.4%
FIE300 FIE300 HMAQ ki 16 5.7% 24.9% 0.23 47.4%  2.6%  3.0%  4.6% 088 057 59.0% 20.6%
FIE300 FIE300 HMAQ ki 18 55% 24.9% 0.22 47.5%  25%  3.0%  4.6% 084 054 60.3% 17.4%
A4S K AE—P K 300 25 3.1% 24.0% 0.13 46.7%

HiF S H RN E & F AR RIEF I FAAT LI AT R
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E%38: XGBoost 4 (R &R HEFEA FREADR>HE (BRH: 20110131~20170731)

HEAMTEAN Fh FROELE RK FRAER AL AFKE 28 Calmar #stig Ay
HAEFEN R BE RS LA HAEEE KEF EHR kE @H kS F RIEEZE FROH E PR ABRE HRIFR
PIES00 FiE500 XGBoost 47 k# 2 145% 28.2% 0.51 47.9%  89% 57%  5.4% 1.56 1.66 69.2% 116.7%
PIES00 FiE500 XGBoost 47 k# 4 13.9% 28.0% 0.50 47.7%  8.4%  4.4%  42% 191 201 67.9% 89.4%
PIES00 FiE500 XGBoost 47 k# 6 12.5% 28.2% 0.44 49.4%  7.2%  35%  3.1% 2.03 231 66.7% 69.1%
FIES00 FiE500 XGBoost 47 k# 8 11.0% 28.4% 0.39 50.2%  58%  3.0%  3.7% 1.92 1.56 62.8% 54.1%
FIES00 FiE500 XGBoost 47 k# 10 10.2% 28.4% 0.36 50.6%  5.1%  2.7%  3.2% 1.86 1.58 67.9% 42.9%
PIES00 FiE500 XGBoost 47 k# 12 9.4% 28.3% 0.33 51.2%  43% 23%  3.3% 1.86 1.28 731% 34.9%
PIES00 FiE500 XGBoost 47 k# 14 8.9% 282% 0.32 51.3%  3.8% 2.0%  2.8% 1.87 1.34  67.9% 29.0%
PIES00 FiE500 XGBoost 47 k# 16 8.8% 28.2% 0.31 51.6%  3.7%  1.9%  2.5% 1.94 149 705% 25.0%
PIES00 FiE500 XGBoost 47 k# 18 8.5% 28.2% 0.30 52.1%  3.4%  1.8%  2.7% 1.93 1.27  71.8% 21.6%
PIES00 FIES00 &MAD kPt 2 10.6% 28.7% 0.37 48.6%  54% 57% 11.4% 095 0.47 551% 112.9%
PIES00 FIES00 &MAD kPt 4 10.4% 28.9% 0.36 50.3%  54%  4.3% 6.6% 1.26 0.82 615% 85.5%
F4E500 #E500 &HD mk‘#ri 6 10.0% 28.1% 0.35 49.0%  4.7%  3.3%  52% 1.42 091 654% 65.4%
FIES00 FIES00 &MD kP 8 9.7% 28.4% 0.34 49.8%  45%  3.0%  4.5% 1.53 1.01 67.9% 51.0%
F4E500 #E500 &HD ﬂkﬂw 10 9.4% 28.3% 0.33 49.8%  4.3% 2.7%  3.8% 1.60 1.14 67.9% 40.7%
F4E500 #E500 &MD mk‘#ri 12 9.3% 28.4% 0.33 50.8%  4.2%  25%  3.7% 1.66 1.14 69.2%  33.0%
FIES00 FIES00 &MD kP 14 9.1% 28.1% 0.32 51.2%  3.9%  23%  3.5% 1.67 112 67.9% 27.9%
F4E500 #E500 &MD ﬂkﬂw 16 8.8% 28.2% 0.31 51.3%  3.7% 23%  3.3% 1.62 1.10 73.1% 24.5%
F4E500 #E500 &MD mk‘#ri 18 8.7% 28.2% 0.31 51.2%  3.6%  22%  3.4% 1.60 1.06 70.5% 21.5%
FIES00 FIES00 &M@ ki 2 14.1% 30.0% 0.47 48.6%  9.1% 6.3%  6.4% 1.46 143  67.9% 121.1%
F4E500 #E500 &HQ ﬂkﬂw 4 132% 28.5% 0.46 48.7%  7.9%  42%  4.4% 1.90 1.81  69.2%  92.2%
F4E500 #E500 &HQ mk‘#ri 6 12.1% 28.3% 0.43 50.1%  6.8%  3.6%  4.2% 1.91 1.62 67.9% 72.9%
FIES00 FIES00 &M@ kit 8 10.9% 28.4% 0.39 49.9%  58%  3.1%  4.4% 1.84 1.30 66.7% 59.6%
F4E500 #E500 &HQ ﬂkﬂw 10 10.1% 28.2% 0.36 50.6%  4.9%  2.6%  4.3% 1.86 1.14 67.9% 49.7%
F4E500 #E500 &HQ mk‘#ri 12 9.4% 28.2% 0.33 50.9%  4.3%  23%  3.6% 1.85 1.18 67.9% 42.6%
FIES00 FIES00 &M@ kbt 14 9.1% 28.4% 0.32 51.1%  4.1% 22%  2.7% 1.85 152 71.8% 36.0%
$IE500 FE500 Z&EQ ﬂk‘#ri 16 9.2% 28.3% 0.32 51.2% 4.1% 2.0% 2.6% 2.04 1.59 75.6% 31.5%
$IE500 PES00 &MHQ Tkt 18 9.0% 28.3% 0.32 51.5% 3.9% 1.8% 1.9% 2.15 2.04 744% 27.8%
R4 S8 AB—F E 500 F55C 5.0% 27.9% 0.18 54.3%
A3 A% FIE500 XGBoost 47k ik 2 41.6% 30.3% 1.37 42.8% 353%  9.0% 17.3% 3.92 205 76.9% 144.5%
A3 AR PIE500 XGBoost 7k i 4 40.1% 29.9% 1.34 44.2%  33.9% 8.0% 16.3% 4.24 2.08 80.8% 132.6%
A3 AR% FIE500 XGBoost 47k ik 6 38.1% 29.6% 1.29 45.4% 31.8%  7.5% 15.0% 4.27 212 80.8% 123.6%
A3 AR% FIE500 XGBoost 47k ik 8 37.8% 29.5% 1.28 45.5% 31.5%  7.2% 14.5% 4.40 217 83.3% 117.8%
A3 AR% FIE500 XGBoost 47k ik 10 36.7% 29.4% 1.25 45.2% 30.4%  7.0% 14.9% 436 2.04 82.1% 112.0%
A3 AR% FIE500 XGBoost 47k ik 12 35.3% 29.4% 1.20 46.2% 29.1%  6.8% 15.1% 4.25 1.92 80.8% 107.7%
A3 AR% FIE500 XGBoost 47k ik 14 34.4% 29.2% 1.18 46.7% 28.2%  6.7% 15.2% 4.23 1.86 80.8% 103.5%
A3 AR% FIE500 XGBoost 47k ik 16 32.9% 29.0% 1.14 46.3% 26.8%  6.4% 15.1% 4.16 1.77 80.8%  99.9%
A3 AR% FIE500 XGBoost 47k ik 18 31.9% 29.0% 1.10 46.7% 25.8%  6.3% 14.7% 4.07 1.76 80.8%  96.3%
A3 AL PIES00 ZHD ATAkPE 2 30.0% 30.4% 0.99 50.3% 24.3%  89%  9.6% 274 252 744% 30.0%
A3 AL PIES00 ZHD ATk 4 26.4% 29.9% 0.88 49.6% 20.8%  7.3%  9.2% 2.86 226 795% 26.4%
A3 AL PIES00 ZHD ATk 6 255% 28.9% 0.88 46.6% 19.6%  6.3%  7.6% 3.10 258 80.8% 25.5%
A3 AL PIES00 ZHD ATk 8 23.7% 28.9% 0.82 47.6% 18.0%  59%  7.9% 3.03 228 782% 23.7%
A3 AL PIES00 ZHD ATk 10 23.2% 28.8% 0.81 48.0% 17.5% 57%  7.8% 3.06 223 795% 23.2%
A3 AL PIES00 ZHD ATk 12 23.1% 28.8% 0.80 48.0% 17.4%  56%  6.4% 3.12 272 76.9% 23.1%
A3 AL PIES00 ZHD ATk 14 23.1% 28.8% 0.80 48.3% 17.4%  54%  6.4% 321 273 782% 23.1%
A3 AL PIES00 ZHD ATk 16 22.5% 28.8% 0.78 48.6% 16.8%  53%  6.6% 3.18 255 795% 22.5%
A3 AL PIES00 ZHD ATk 18 22.5% 28.9% 0.78 48.7% 16.8%  52%  6.8% 3.25 247 756% 22.5%
A3 AL PIES00 ZHQ ATk 2 26.9% 29.1% 0.92 45.9% 20.9%  7.8%  9.9% 268 211 70.5% 152.5%
A3 AL FIES00 ZHQ ATk 4 252% 29.4% 0.86 46.3% 195%  6.8% 10.7% 2.88 1.83  782% 142.4%
A3 AL FIES00 ZHQ ATk 6 255% 29.5% 0.87 46.2% 19.9%  6.3% 10.8% 3.17 1.84 782% 134.4%
A3 AL FIES00 ZHQ ATk 8 24.9% 29.0% 0.86 45.9% 19.1%  58% 10.3% 3.29 1.86 80.8% 128.6%
A3 AL FIES00 ZHQ ATk 10 24.1% 28.8% 0.84 45.2% 18.3%  55% 11.5% 3.32 1.60 76.9% 122.6%
A3 AL FIES00 ZHQ ATk 12 24.4% 28.8% 0.84 45.5% 18.6%  54% 11.4% 3.45 1.63  75.6% 118.1%
A AL PIES00 ZHQ ATk 14 23.9% 28.8% 0.83 46.2% 18.2%  52% 11.8% 3.46 1.54 795% 113.4%
A AL PIES00 ZHQ ATk 16 23.1% 28.8% 0.80 46.8% 17.4%  51% 11.8% 3.42 1.48 782% 109.5%
A AL PIES00 ZHQ ATk 18 23.0% 28.8% 0.80 46.8% 17.4%  50% 11.4% 3.46 1.53 78.2% 105.8%
AR 8 A AE— v 1E 500 454 5.0% 27.9% 0.18 54.3%

FHR R : Wind,
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B %39: XGBoost 4 £ KB FHEA P IK 300 R A ATk b P AT B8 & IL(FEAFT k% 6 RAEL)

60.00% r Zp e aDA T A S (B 5) r 6%
B EQBTIME SR (Bhh)
XGBoostA2 # ik 5 = #t (A 44)
40.00% |- —— &R EOR AR E (L) N A 4%
—— KUEBQRRR IS (L) M A _‘/‘"”
— XGBoostE A A8 Hlc i (£44) ’,(/V i
20.00% / , W - 2%
0.00% | N NIE Y 0%
: A o H iy I I [ 5 I o I Ml Il
o) S o) o o o o o ) S o o )
& VT R Sl S T < fs I Wl Tl S F
Rl — — A - — — - }::' — —
D o o o o jw} o =} - o O o o
-20.00% N N \ N ~ N N N ~ N 39 -204
-40.00% -4%
XGBoost FHALFIE F: 6.4% 13 &rbE: 1.78
e D= AT E % 5.6% 12 & b%: 1.46
-60.00% L X ACDEIOR IR E P &3 o 1 ES 6%

KM EQ FARHF IS F: 5.3% 15 & k%: 1.39

SRR Wind, % RIER 5T

B£40: XGBoost % £AE A fr B b W EALE ¥ 4E 500 AR A ATk b b B K% R ILCEAT ki 6 RAR)
80.00% r sMRBEOARTKE DR (L)

- 6%
2.1 ) 2 QAL HUK B S (5 4h)
XGBoostAZ #lk 5 Dt (£ 44)
60.00% | —— &R EOR RIS (L)
—— B EQR AT E () - 4%
40.00% | —— XGBoost & ArA2 3k 55 (£ 4h)
W L 2%
20.00% A
- . ¥
s ol S
~ RE
0-00% . e e T T T TV AT e T T T T 0%
@ 2l S elfinenl < Weltia | o S
P SR R L R
2000 ] R & & & K& & &® & & & R
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A¥ ¥ )85

VA_E & AN 636 Adaboost. GBDT VA& XGBoost 4 A 8 =4y Boosting % &k 52 ) # A i
T ZARMMK, JBA B =47 A AP K 300, FiE 500 =4 A IR, #1358
VAT U8

—. Boosting 7~ £ A2 A B & TEE 69 TN A8 7 o #4714 2011-01-31 £ 2017-07-31 49 =)
X 8] ¥ o 7 ANH £ 55 )X 422 ) Adaboost. GBDT VA & XGBoost = #F 4% & 4 A sh-F
¥ AUC % %1% 0.5695, 0.5699, 0.5696, ¢ A&KI-F3yE#HHFEHHH 53.94%, 54.12%,
54.02%,

—. Boosting £ s I ERG S KK S, LiR/A 5~10 4, BAKRALT, REFRS
KA UM fE 77 09 BB ARy (1~3AN) , AL S AR A BRIAARP T . X & A % Boosting %
W BRIt ZAREARK (REA 3) R FMEATT F&, BAMR EFT7 248
BT R, PTVAR R A S BOOER Ko

= &AL R 300, FHE 500 Aes A LA AL Zik, 4 F Boosting 5 A M &k
B R ek, 3T IR 300 AR AR P AR A9 4Tk P SR ek, Boosting o KA A 49 AR S 5 A
2.4%~8.1%z 1], 1Z & E A 0.82~1.74 219, BHFIKHE . 24k E . Calmar £ F &%
= a3 A, A F P AE 500 A IR P AT A9 4T Ak o b ek, Boosting o KA AL 9 AR UK S 2
3.32%~8.99%z 1], {3 & FE AL 1.07~2.11 Z |, A EHEDEHEARFE R K. T4 A
BEREH ATk 4 95, Boosting 9~ £ 48 3t F P E 500 #9485 5 & 24.1%~35.3%2
B, ABHLE R KSR 14.4%~18.8% 19, 13 &b FE A 3.91~4.44 Z 1], BT R K
¥, £AMHTEE)=E, E69kA, Boosting 2 £ A (XGBoost 9% . GBDT %%,
AdaBoost 5 &) ESFAATIE F | 12 88 E 4 Calmar tbF ER TA&MER ) H %, 22
RASHEw kK FE&ME=aHE %, 39 Boosting 2 £ AR —F k5. SR KL
PAEAL, A2 REas A B K A 0912 ik 4 Calmar tb %, @ XGBoost 4 %. GBDT 4%,
AdaBoost 4~ & . FALAMS X Z A ABLH XA K K £ 5], 12% XGBoost 4~ £ Atk 5 7 4
= AP AR D Gk B

W, L% Boosting o A A B AR L IR TF AN, 2R R ADH LB K TFRED )2,

BAVAA X £ 2R EBEA TR IEa 327 X LA R H P $ 8. AL Boosting 2
RAZAAE P0G 5552 5] BAR R RN, R RS A AT A IR, AR R
P A S A2 T R E A AT B — AN O91E . e TR T ARIEE AN FIEOY 12 R B T A kB
o, AR — < ey4FiEifieshak; M E /& Boosting B AMIAER T, 13838 A& kav4F
JEARTREA A S A FAA P HRARAE Rl o B LA E, BEANEAARFTOHIIASFEE KR
EM, mETEREREZLGRG, 57— RE2N—MOFIEABEAPITEGERSIETH
Fo BTAET % RA& T LB 69 0H4%, Boosting 0 £ A L R0 A A A A IE, WA H
gl E, ER—EFTHRNAE T, ZAT0A KAFIE X 2K, Boosting 7 FEALZ A EEK K
=] 47,

A, RARIGFEZRIME (ALFRAKRZ IHQSHIAEAR) & AT B = HF KN f K5
HIBEE G ©M Ty ik, XA ik A 2005-01-31 £ 2010-12-31 49 8 3BAE A B AR 43, A
2011-01-31 % 2017-04-28 9 K ABVE AAF A Sb & A A NEKIE SR S aTaF Rl F AL, T
RO EEARAELEANTHORFIL, FAEXBERESE, RNERTH 7 HEGNG T &
(DB £ 11) , ZONFEE THER T PHGHENFER, FFREGENL K F,

Ny AEGMKE RN, AR B AR UL TN RE 7) A== S 5B, Boosting 42 & 1k Bagging
A (AA) 2@ F, K6 Boosting B A &, ANk F AR EHA 3, & FHE
$# 4 100, 7 Bagging B A P Ak FAA R E iR A 20 A L, RN EHA KB A,
A Y F 442 B i KT Boosting £ 4!,

TR S M RS KRR 6
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CART 3 &t
BT Rk FAME X046 CA5 2 CART: CASHANDT ETHERSANTFI &, Ri
ARG S, RAER T2 2P ; CART AT ERA S ERANT T &, LFHiEasmasd,
TRTF o EA@ )3 E M., mAEMAURAT, 8% KA CART H k&R0 AW, F1&R
“HERRIEH” (Giniindex) k2 AAZ &R E., LA P, BIXAKANEL, BAED
Wag R R T H Kk RGGBEE AP, M Gini 458

Gini(D) = ¥§_, P(1 = P) = 1 = X5, P¢

Gini(D) A e 7 A2 #EE D P AL AANF A, L EAFRITR — B A9 E, Gini(D)AR ),
HBEEDWLEAS, 5 RFAF, EXTLLHHELAES D(DIATESTLEN,
HAERAE A D AD A2D, P AR, MG

Gini(D, A) = % Gini(D,) + % Gini(D,)

AR B TT4E, 03 H A AN 25 B 5 B IR Gini(D, A) R/ A9 4542 A A XI5 b, 9
GERBIENDRBAANTFEEF L. BRZEX Y, AELEPHANDTFZRE,
RAERE Gini 53T BE, WREH L4, BPART —ARTHATH LM 6
EEM. T @ RAVRE—

B AVA BARYE L AT T IR TR (K. PR b A GH I B33k
K) FMAKKIFN, BB Bk 42, BRE, KTEKRELNET “K” £5],
PO ER RSB AT “37 £Al. PR “REHKTA” AAMBEATE RS HIL
B, AR ARFEA AT ] X —FR?

B &42:  ARAETE AR SR KA TR k2K 69 AR oL 4

AL RAE IR A I
X H 5 i3
x F i
ks Wk i
o GE %
P K %
I HE %
] F i3
) &K %
FAR R A RAEH A AT

AIEARE], T ESHARMNAMEFS RBHE AR K, BPALGINI(D, A) R D Ag4HFIE A
AR Btk Fo— 0 RAT, £ BAMEARTH 3R TREAN, MEHP(wik) = 3/8;
5AET “sk” A5, MEHP(wk) =5/8. BHLSEATH Gini F54H:
3\ (5\

Gini(D) =1 — (§> - <§) = 0.4688
Yo RBANA CRG R KTAL” AF AN 2B ED ELAAANT T 8, £ 2K TEHERF
BT k7 EAGmENP(0K) =0, BT “” EAGMENP(0K) =1, ET T LM
Gini 54 A

Gini (D ) =1-02=12=10

A, FATAET T E Gini d55H

o 1 2 5 2
Gini (D g ) = 1 - (E) ~ (E) = 0.2778
LRGSR AAEY, SRIRTAGEEAP(0KTIL) =2/8, SR TILeBES
P(o¥ 1) = 6/8, HLGini(D, T1L)H :
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. . Dyl Dy pial
Gini(D, X 18) = D] Gini (Dkﬁ”ﬁ)-i_TGml(D‘#'l‘ﬁﬂﬁ)

2 6
=3 X0+ 3 x 0.2778 = 0.2083

o RBeRk CREANTR” R CREAERE” AR EAN, Hd Gini 5504

‘ 3 5
mm@uhﬁﬁ)=§x0—§x048=03

3 5
Gmmlﬁ%)=§x04M4+§x048=03%7

Fxt, AATRAOSEAN T, “REAHKTA” 6 Gini 53R 0. RMNE\ETH
KB, B 43 . BT RIRBAR Ik, BEMFHEHITHE, AFENER
FFNLIFGTFFE, wBEK 44 Fi, REATREREFERGF ],

BR43: W RTHKTAL” HAN R EAD 2 BAdd: BokAd 2k REAREMED
| RB AL
2 % ki {i? | Gini(D)=0.4688 2 /\g‘
2 = b s
=3 & Eimmrsiey
) 7
w* s i A | Gini(D,A)=0.2083 p N
P=2/8 P=6/8
Gini(D1)=0 Gini(D2)=0.2778
FA KRB S RIERT AT FAPRIR : AR R AT

HIEE E M

e BAREG  RAT AR R A i, ROV S IR Z O EANBTAEA M AR, HBIRET A
HHAPATRR LR, AFTEA NG, ST REMI XS LS, RIMRATA
B ARSI AER T H P EEANR F RN T 2N, X EARRETEFRA TR TR
F AT o

AL A 0 B E 248 T4 50 A0 Gini 453, Z k4T
I,(A) = Gini(D,) — Gini(D;, A)

S4) = Z 1:(4)

£d, LAEATEEIRBERIEADEARANTLEES, Gini f800 T84 &0 2T
T AR ¥ M 7T & U4 A 89 463t & B S(A) B FT A B AE A 55 3L 09 45 B R 09 1,(A) 2 Aa,
F T AR 3t E B HEATRAL, BRI RN T BMIRS, HT A E 2
EaFe A 1.

dm b, RAVRERARIERF IS D R FATRI S, IHERHRT — AN R AN, PPk
EO KRR, METERNWBFIEL, EEAMNORBF IR0 LIGRE B, 2.5
AR L AE AL R 4FIE, do RRI AR RAS L ok £ A, 3T AEMIEA ML X, 4
B & 45 69 R PR ALAR X. y BN AR 1, TRMS XA 0), %P AEZHS
2, BB I HEENT LM, B8R EEIMNTAER MBI, BRI, kARG
BT, SGEAETH&, FRLRESHiTnd,
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ARERBEEFIESRDA RN S QAT RAAR “ANE” ) ZPER. AnaREEMA
KEIARERALAE P,

AREETFTANIAATIEN, CATTEEhE, 12ANAMIZFE &G RAERZE
PEARAEATIRIE . AIREPTREE N, FE AR BIRE A Y B A a4, 1
AR, AndThaXE5EARENEAETL, AR —HGFLRE. R,
AR P A6 09I K R AL ARG 09 MAS . IMER X TTANT R A Mo AN 8] RRIE AR
oz BRFERINRS . AN ARENE LTI K S84 o) 8T S5,
B H LY BAT XK IEAR 6 R A RAE

A a) ) RI[ENBEEI, NE, BARETRGIE, bAoA E, MR
HIER K T BN BAEMN . ZFRE, EBOUFRF GBI A4 69 BRI B89, M4
RAABAF R TR, BAEATHAEY T BRI E P IRARTERL. BAHFRSENFEA S
HRRI, FREEMBAAE R AREANE, TRAAREHBEZTRRGE—RF. 2
IR B A AL ) AREPTE A — e R, A0 8] BAFH 3 FARIEAT BB T4 AEH X
895 FAE R AT B R A 12 IE R R AR K 69 & R 0 kRIEHY A LA

Ao S| BARE 2 B F PRl e TE R N, B AIRE P48 69 IE R R BT AT KA R A LAY
FERR BEREFTHHILT, Ao s BRI RBFEAM TR R HHIRE FREN 495 3]
B BATHIE RSk THHATR S, LT ReA LR RF FRREILTRAT. W 5P R4 £
BR A S EARRIR o AN SR E B LI, 8 E T AR AR Ak 5301 VT AE AR 4K
5 AR 69 F LB U — B 2Tk R

AIRERAALA KNSV A o RERN S B &FT, HETHMRNATF AR, 4,
RE L B RRB R RANFHEATR KBAC A S R de e fF A S| R & #AT5 A, Fl
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AT R &G A, BIDAE2e AN SIMRG 8 AKX TGS o P AdRE T 1R
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