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Developing a Machine Learning-Based Model
for Price Forecasting:

A Case Study on ROKAF Jet Fuel Procurement
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T vd 49 9 R FFRE Tl TolH, §4% dFF M e A5 FHlEA O gl 9Qlo® A4s)
39t AEE 7H oS 5 Alnde & HAg)ete o oA, VE dTte %LUHﬂJMlH ul2 A go] A gty
= ANA 39 AAA R 2P BFE 457 Bt & Oﬂ:rL‘)ﬂ/ﬂ]_ TFHi71H AN G M oS ASEE
a7 At 7 AISy WY £9E grietet. ofwf, o & FE = &S Al 5, Google A 7“" Ed = (Google
Trends), 21384 Q203 AEAQ AA 2918 E343 7|AgF d S-S Attt & A+ A3}= XGBoost &

e

B
BRIt b gt WS T

& o] RMSE(Root Mean Squared Error) & 67%7HA & 714 3 & A34=5 o
g Ut} E=3 B A A Fuljrt

7)) 71AE% 714 €E BES Adad 35 /14 $8o| 3A g
WEH D M Wgdel 2 HE A RlolE andor A48 4 gt

o 4fAl%E, B, 7IASE Y, 714 A=, Foje

A

The Republic of Korea Air Force (ROKAF) spends hundreds of billions of Korean won annually on jet
fuel, with price fluctuations posing a significant logistical and operational readiness challenge. Accurate
price forecasting is crucial for optimizing fuel inventory management, yet existing research often focuses
on macro-level economic indicators with limited practical application. This study investigates the potential
of machine learning (ML) for enhancing jet fuel price forecasting accuracy. We propose ML models
incorporating supply chain data, Google Trends data, and geopolitical factors alongside traditional
economic variables for more realistic predictions. Our results demonstrate that a XGBoost model achieves
the best performance, reducing Root Mean Squared Error (RMSE) by 67%. Adoption of this model by the
ROKAF could significantly improve supply price management capabilities. Furthermore, the study’s
findings have broader applicability, potentially benefiting the inventory management of other commodities
with significant price volatility and recurring purchases.

Keyword: commodities, jet fuel, machine learning, price forecasting, purchasing
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Mg - aaE - 2ZEe
. M2 HE 2o ZaAlE 9 _é.(supply chain risk) 24
HE7h 2 B o8 F52 714 (718) At
&9 5 Adolng HgA Fojde]7} veA 2
20229 eAjol--Aetolvt A FFor A Qstrh(cf. Kraljic, 1983). ol wtet ga& £
f7he 8| Wl A& dAsgied, ol 92 @ divs eI U182 FFEAS 19 o9
d A tiH] 50% ol ded HAeR ARAF AIAGE 7ter A 5 BAE FAS
& Fodurder dgote 7193 71REd 2 FF e 48 F oy, Fujdigs AR
Hl & E o 2-gstglth(eldldl, 2022). 538 & 714 HE AAste] HAtoEA 7H4 WE 2
T ToEIZE 71 &9R 89 20~30%E AASE A daE odu. 59, dE LY /7 AF
T F3AEY FYs A dSAL 28 f 9 M MEL d39p] o9 M glaas g
7F3ZAA A AH2E AFshe 3FECl FE S AR TR 182 7129 74 W
5 F29 FHEA Xt AFHE A X ASAHE Foly] A T AFIAF 7oA ER
el 3 Y= TSt Az Aol Bl St S HurME 285t AR, (Table 1)%
#71% 319 tH(Financial News, 2021). thatyl o] @7 d|3gk 2% AA] A7 2ke] 227t
= 3Tl 3D A 2t ABANE AN A T 293 244 e A oF
An ulo) £ A% 717 B BE YRy o Bas,
oRg AR & glon], dr P e IS 3T TRYA T FTH At 94 BT
Ba] A3 2ol AANE 5 2 Y 24 A & FoUF ZAE 6 Y 12060 Adee] 9
ool Z4) e, o] AR TAE 98 wie 4Pk olg 3
FTHE THE ARAFS WL T BY, 48F pole] TLL /1A el AAY PHE AL 3
o 7 A AdAY For da BF L A, ol FFf 7HHo] IHAY Aol fEsiTh
(Table 1) ol= AHXIMEH(EIA) 7| ofdX] MY (AZHE7])
@9} $/viE (BBL)
20229 1€ 20229 2€
A A5E) | @) | G| dsm | aam | S
Brent 83.2 85.5 2.3 87.0 94.0 7.0
WTI 86.5 82.9 -3.6 90.0 91.6 1.6
202249 39 20229 2%7]
T aam | aae | G| aae | aae | 2
Brent 85.0 112.4 27.4 83.6 111.9 28.3
WTI 88.0 108.2 20.2 87.0 108.5 21.5
* EIA(Energy Information Administration) Short-term Energy Outlook
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(Table 3) ©

o A B I E

T

)
- MAE

ni=1

- RMSE (Root Mean Squared Error) / 374

1/—2 P—F)?  AAZAP) S dZ7HAF) Aol AF

AA 7 (P) ek A57H (F

(Mean Absolute Error) / 3ddd %

—E\P F, |

) kolel Adigk Bt (1)

Faox

’|_

- @ MAE | ® RMSE
=4
HAE <5 4 (4/BBL) | (2/BBL)
A& Ty o dENFA] FRE HT dDdholE S Aedd 2,205 3,190
o Ao 74] 24 (seasonal index) & #dto] A&
A * 9 whe] AMASE 08~'199717)¢] HoEE Tgate],
&Eﬁiﬁgg@ 19~129'9 4@4 37712 /A 29 7}74:2_— e 4,518 5,997
T * oo AZE AMASE 20~23d HolEd] Fal] eA5Ee 24
(2 ARAF BE: 0.94 ~ 1.04)
- Vg A2 39 Bekel Arg BHsd dedA
ol EH T d g_&gi - ;‘ = 2,389 3,426
- Vg A2 59 Bkl Aad 71EAE Rojel]
Vel 5 H oY gt dEgew &4 2,380 3,414
*7lEA LA VIR 40% /30% /20% /10%
o AFHEAF(0~1989), oA AA 7143 d= 714S
ATHEY ggale] Aty A5 714 s 2,442 3,498
* AEPEASE 0.1 401, 0.3, 0.7 F FEE 7P S4)
(Table 4) B Oi&wAld| M2 Tt ©F 9 QXS (A2TTY 7IF)
= = TrlBg 43 MAE RMSE
A5A71 = (08~ mza/teot) | (a/BBL) (21/BBL)
] ] _ 72.1%
Q 21 Kol A 1 .
e 1 A2 5YA 14 HF (129/179) 5,369 7,665
_ 86.1%
Q o2l 1~0¢9 A A .
g 119 3 1~99 /M4 B (155/180) 3,128 4,540
_ 91.1%
Q o 1~152 714 = :
g 16¢ 39 1~159 714 A7 (1647180) 2,205 3,190
_ 95.0%
Q T}Ho) 1 ~99¢] A A .
g 239 39 1~229 714 A7 (171/180) 1,185 1,765
_ 96.1%
Q T} 1 ~9KQ] A A .
g 269 39 1~259 714 A7 (173/180) 758 1,096
-4 D} K o% TojRd 95 A(ege Fes aﬂé st ol @t ] A St oliE AW AnE lFoR, oY P
F2 A 5o Ha o) aEAE / U7k F A4(18071€)
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(level)o] Eo1EF%E do|H7} ] glx(leaf)  ZAUFES ¥ WFvs &8st TR 1t
2 B olth, i AP UR dugFe @ 51 0|50 AXSe dEitY HiE AT dSH
oo 72 S0 Ao &oldt Aol glovt, o® @&ot) WY XY 2E oS By thekdt
9 qERYd d S5 JEFER gFd AHEd FHHSFE AT S, d5 FgETH AEHE A
dlolefell ZefA & (overfittng)atel PIA1¢] vlolE] 22 A4 o™ (Breiman, 2001), 71&4¢l
o el A= o= o] Dol @Alo] At g Y 2E dueFe g5 W2 (Figure 1-A)
w7 WAL gl Abgshe HlHAIES Algd 3 2
°] A (simulation) & &% H¢F3(bootsrapping) 2 ATl 2e3le dolHAEE AAY I3+
2 B2 55 501, o8 BRFEGamplingd /1A oS EoR Oae WeES PRIY
of o] B2 HolHAER ®E, o5 HolE ot B WFEo] HolHAE 23] 9l
NEES 27 b9 g B ddste] 2t 23 o8& o5 A oA 0413301 —401‘& HEES A
o] EHA o E gt ¢ &, 4 59 BYo] S WHola, AHE WSS uReE d5 JEES 3F
ofo] AL dS AHE FHe W oR HF dS Aote Zlo] Fasit. WY Y 2E duEe =
ARs =Erh WA WA S BAdFES Al O #EQ dS e AT dritt o S WeES A
OJHAE FEE 7|51, the &< RS At "t At 7 oS ARE Hishs Bl
o dEHE dong dd dolHAES &Y g 2 Ul WEES AMsHl 48 o5 A &
Bgoz Qe TAste AT TAE A== £F F T AR GF F YA S o5
g o vk wiZle] dEAQ] dugse dd Herrera et al.(2019)9] 9 Z27%& AujEd A
¥ 2~E(random forest) 2 Thre SHAS it 9 ZHRE BP9 oS How) /b =90t w
Trin data Input gliZhtGEM
- e

LRI

Prediction 1 Prediction 2

Caleulate all predictions

Prediction 3

XG boost

@’%.%f?%.

Leve/ wise tree growth

(Figure 1) 82 2H(random forest) /
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(Table 5) ‘2H mAE 212|F XM HAH(Chou et al., 2023)

Step 1. ¥4 XY 2E 44E 74 (Ensemble Construction)
- duElFd 44 8 Mgy Ay
- GduElE A4g A" 2 dolHAE 4F

4

| Step 2. ¥ $84 B/l (Importance Assessment) |
&

| Step 3. W¥ A]Z3} (Pattern Visualization) |
4

Step 4. Z& 24 333} (Interaction Quantification)
Step 5. FARI FE (Marginal Effect Inference)

(Table 6) 37 7H4 o 7|AlsE 28 HE EA

| Step 1. 71A%s gudz 49

g
A5E3/ | Step 2. 71A%E A4 A5 43
AFEE | -1 gRR ¥4 %9 mg (HPAT AE)
2. %% U5 A3 QUL dol 241 / 4%
2-3. W5 2 A 43 E 98 aRAE
5
4 ¢ [ Step 3. FolHAE 74 2 3elF A4 (fit)
5
4% 23 | Step 4. FTAF FAE H2E/A40F F2E N2t
g
£4 | Step 5. 8 ¥4 53 PE (A5 FY A - ¥ 3Y= vln §)
& HolHAEY] TS faf AdPAFelA &2 714 dol 3t mjA S A5 £ de
& AGAE G FE A5 AR V12 Ade A 9% aAdRRAS ANB
2 W5 QRS 229 22 ¥ §9 e 335 1 d38uS 99 753
3 gdelel YolHg £4F F HolEe 44 7 AEES 2 g% 2P FAsA dS5hE
54¢ AT olF, APE WFER I3t 2 2 2 dF HFwe} 7t B AL
A e ABBAE AFan dneAst dld o 59 FREE AT Nt
5 59 58S 017 S8 7 WS wlolE
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ArAA F7RAF, A =7 A4 (Fragile States
Index, FSI), A4 98 A4 (Geopolitical
Risk index, GPR Index), A% 2 4H]=9] 3
7 #HA AFE At dolHE £ 2 &85}
Ack. Aok AfAlES =7k e AideleR
AR o]Frell E G weTh o W, YA
of-f-Agtelyt A 271 F717F 50% o]} 53t
7= 39t} Miao et al.(2017)2 9 714 d=

& 32 B3 Tl MAS Tluez

< A A wrzA 22 F dold
Bo] 2~ (Global Terrorism Database) e AF2E
<, (Figure 2)° {7} A% EauxelA o-72
AE ol E FTE0 wgstttn & glok £ A
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T Z&3 AHE} - AFA K AR HH

HA Ak Aol Frbel BajM e AlA 2ol

AL 7 £85 7M1, ol o

=
= o 2R PIAAA F7F 290 (Zhang
et al., 2022). WepA, AlF A& WF2E v=e
S&P Aerospace & Defense A5,2 20224 7]
= =24 19 #4294 Lockheed-Martin 5+
77t E4-H 3.

5O 8 &83 2|8 90l ARAEE HIAH T
71591 331712 (Fund for Peace) Al AH4 st+=
FSI¢ GPR Agolth, FSIE A4 mltie] &4,
AR R FA A, A7t 25 i A4ATE ©
grato] AlAl 2] FRARAF, AA = T
& 12709 A ALg] A RS AEeta 49

o,
N olﬂ
B

202349 =otd &

Ch2d St s AL *2 g%%alg_&%

iUl &t2, MR=/MR FQ AHlR &,
=2 AR0I1Y X, S| AR =2/3=2 24 Y Y

2) S&P Aerospace & Defense A= Z2H
A, g 27, ) SE 2 RE AAE
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(Table 8) &3% 7t o= 7|Aletks 2o =g HEF Y AR o 24E
T8 AR Wg A4 wd A A4 g &4
v | 331 |Wedrt 24 AL 55 A mEY) « d&(d/2e) - -
X.1.1. Dubai 0 e
X.1.2. WTI 0 e
X.1.3. Brant 0 e
X.14. 3Ef(RE) 0 ! =AM f2At
X, %ﬁﬁmﬁ X.1.5. 3¢H(n7) 0 4 (Opinet)
X.1.6. 4+ ¢ 14
X1.7. $% 0 714
X.1.8. Y=g 0 e
X.1.9. SHHAA A47149] 31) X(JHBA B)
X2.1 v 5f A x(FHIA B)
X2.2 "= 5f 9% x(FHIA B)
X.23. "7 5 AL 0 v
X.2.4. OECD AfA1F ke x(AHHA B)
X.2.5. US AfA1E A 0 1214
X.2.6. Non-OECD HfAF A x(HEA )
X.2.7. OPEC HHAF At X(JHEA )
X.2.8. OPEC 9 A (A B)
4aa X.2.9. OPEC 7]5}21%_ AN (A B) 2 _
X, X]EL(8/19) X.2.10. AAA A5AE AE x(FHRA B A EH
X.2.11. Non-OPEC A &A% Az 12742 (EIA)
X.2.12. US AfAl & A 12719
X.2.13. 58 HfAF A0 X(TA )
X.2.14. OECD HHA1% A0 x(BHHA )
X.2.15. non-OECD A A% AH)F 12718
X.2.16. ofAo} M Al AHF 0 12744
X217, AAA J5A% iﬂl% x(3HA B)
X.2.18. US H4AF Az o] e
X.2.19. OECD 4+A1# Xﬂi% o] 14
X.3.1. 33%¢EAF(GSCPI) o) 12714 AR
239/8% X.3.2. $3EIAF 0 g v =55 AT
X, AE (4/5) X.3.3. 94 (Dry) x(A AT FRA W)
X.3.4. A/&+9A%F(Clean) 0 2714 investing.com
X.3.5. AEAAF Dirty) 0 g
1010 HESIHT ®53H M4z 20244 8Y



(Table 8) &7 7H4 Wl 7|AletE 280l Z&s thEF U AT B AE (A1)
& A Bs A4 g AF 24 Holg £4
X4.1. 9/49 & AfA S 3R, JERA )
X4.2. 849 59 12714
X4.3. 349 799 Ihg i
X.A4.4. BFAEHS code 27) 29 e
X.4.5. A4AE(HS code 27) 449 e
X.4.6. "= HEY 164 5(NFP) A, AR @) | 1 =E 5 A
X.4.7. 153 AZYAF(ISM) A4, AHHA B | v 3EARE
X485 A%719 FH o )
XA 7% A9 78 A e P
$AARA 2 ANE A9
X410, F= 44719 F71 (Faff, & Brailsford, 1999)
XA1L &= B4719 3712
X.5.1. Jet fuel price 724 doJg e
X.5.2. '0il price’ A4 dlo]E x(HEA B2
; — Google
X.5.3. ‘OPEC price’ A4 Hlo]H x(3REA )
X.5.4. MOPS 24 Holg x(ABA )
X.6.1. S&P Aerospace & Defense 04 -
X.6.2. = WhAkIA 7t 1274¢ -
X.6.3. StESEA ¢ NHRA Sy)
X.6.4. AZEEEA ¢ 12744
X65. 15RAAIAE Faa] 28) Fund for
Peace
X.6.6. AA A dA 4 12714
X.6.7. AAEHEAF 1274¢
X.6.8. AAAZREAS x(FREA B2)
X.6.9. TS x(BRA )

ARE/374 | X.6.10. FEAH2AF x(BIA )

AE(10/20) [x6.11. 9845 NEEEET fund for
X.6.12. A BIAA G 0 12744 o
X.6.13. ¥ilA ¢ x(BRA )

X.6.14. gFAUAF 0 24714

X.6.15. AAA A4 @A 5 x(ABA ) .
X6.16. 78 4= A4 934 (3R 22) ggﬁﬁz
X6.17. 013 106} A2 e 7% A %) -
X.6.18. Bl 3t} A&AF HEFA F]Ag 0 12714

X.6.19. Z dojed AA uteg 0 - -
X.6.20. A & avlZ €Y 71& 2A (M7 5 57) 0 % 7187
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W& nelste] A %5 717+ (Organization of
the Petroleum Exportmg Countries, OPEC)
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T, 3 o 100 AfrAlE vl 2N Tk
e g2 AN ez dyeta HolHE +4dt
Act.

Step 2-3 T A4 ARE A% a2

(Table 9) HH

B34 1A (1) 27 8528 (Step 2-2)
AAE 6870 WE(x) e BARRASE AED
23h, 2570 ABAS Arigke] 0.3 oletz
5T 2% 1A W FAAS el A
F7h AR wel AR} o}, 5 Anel
yE3jo], RYN AdAGT. B A7 AAGE
By e 99 ARl A% 49E R &
3
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A
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AlE Afo] HE ofA|

Cov(X, 1, Y))

Y= \/Var(X;,k) \/Var( Y,)

“(Baltic Clean Tanker Index,
Fo6 A9 ABAY AV B AV
2708 A Aldoln | wl=e]

8 |, 23 FE LA 2w w23} o2 A8z 1-
JoA% 72 2 PETRS 24 74 24

e | 0.452 o 10 1 5 e | -0.679 oy e 22

b | 043 | - oA | 0669 | -

S il il | 0656 | o

512 | 0374 T HECHE

6he | 0.350 e 671 | -0.605 o
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49 A 14 Aol Age,
7HA (%)l BCTI(X, y9),
ALF (X, ) HlHE dEet3lth
((Table 97).

g3t P36 7149
2 41

Step 3 : HOlHAE 74 2 g% 44
2 A7 263 AGE SueFe JAag

Ui, #d ¥Y2E Light-GBM, XGBoost ©]t}.
grER Yo A8she HolHAEE 20084 1€ 1¥
FH 20239 1€ 319704 4Y 71 HoH=E
% 3.81070¢]t}. 7t g4 w7 Fdd AegE
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@9 9/BBL

o ANBEUR

®m RMSE m MAE

@ HY TYAE

® Light-GBM

@ XGboost 28y
1,630

0 1,000 2,000 3,000 4,000 5,000

* AR A (O~@): e 1Y, 52 7H el diE d S ATl
" dSEE FF WF 28 dHoly v

6,000 7,000 8,000

- 71AS: '08.1€9~'23.19 £ 71AEE 28 Hrktest, 10%)ol 289 37970 wlo|¥
- AEHT19/159 d2): (XD DL7H 23 X-19 259 ~319/XE 1~149 414 H&H 73
2 S A% (9/BBL)
MAE RMSE
N g 14 4= 5,332 7.444
A 2 .
144 g 159 43 2,685 3,956
O JAHEZIF 2,300 4,020
71 A k<5 @ #Y zH2rE 1,726 2,561
2 ® Light-GBM 1,893 2,875
@ XGboost 1,630 (169%) 2,415 (1 67%)
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EE dEe 288 J14 o 2 e 3T 37 Tof ARIE Jjeez

7 BE A8/48AF 714 WER ose 2o

£ o= 0, 4 F5% Fe 2= Aol ngr
FAL 67.4%01H(Table 11)). °1% A% 744 A9 TA2E dae3 A0 A4 A3 w3e A4
e W% FREA 19%2 MY B, ol RS S MEE AR/AFAE A B A 9
FRETHY FAR)H WP P A5E AR Fwsl sen Af/A8AE F UE 992
24§41 £4 A9 Hol] MEoz BuAT  wels] 43 o2 2% Buo] Yad

(Figure 3)3} 2ol AfAlEe] A7 744 ¥

T T
A AVRE, Afe S A f4H H d 5.2.2 Light-GBM 2ae} & 7] o 5 2.9
E FAE v v St Ftfe dA
Ao AR 7H Mg FAE Koy 54 713t Light-GBM €a2|% 7| oS 282 7} 5
(20229 1~49 S)de Aol 744 2 B UrdA BAse eabd 7t E Fofs, o=

(Table 11) 2 ZAE J|gt 2y 24 2ot 3 i ST & 21t
ol 90 : 10 o &9} MAE 1,726
Fd/%97 v & ' (¢/BBL) RMSE 2,561
X1_diesel_high I
X1_Brent
X1_Dubai
.9. % Zr- X1_gasolineg2
: o‘l'l’ 7]‘,‘( 9 X1_gasolineds
HA#7} L
(Brent, Dubai, WTI), e
}:ﬂ- 7;] X4_HS27_import
"4 7]' X6_S&P_Aero_Defense
7 03 X] o X3_Air_freight
X5_trend_jet_fuel_price
X1_heavy _oil
~Gasoline —~Kerosene ~ Disel Heavy-oil
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(Table 12) Light-GBM 7|gt 2% FAZDn 4 8 ST A=Z4D}

dlolg
F4/%7 A&

90 - 10

L e MAE 1,893
(2/BBL) RMSE 2,875

8 &8 HF

D 7 7HA(T.3%),
S&P Aerospace
&Defense(6.8%),
=fr 744,
A 57HWTI),

g

XL diesel_high

6_S&P_Aero_Defense

X1 heavy oil
XLWm
X3 Baltic_clean

X3 Baltic_dirty

X1_naphtha
X1_Dubal

X1_Bren:

X6_US_defense_company

S&P Aerospace & Defense #|

SERChURds

4, 5

F7HWTID 22 YeRstt. Light-GBM 7149k o

=
=
2gelMe 7P T8 5 Aol 12 W8 4

#7420l dlZd] S48 ¥ Fo] 7%l Bjao],

5.2.3 XGboost &18]F 7|

1016

£ 183k Light-GBM
s YA 714 o So] 7Fed A

Bl
=)

o)

Yo oon

e
8

N
2 Mo

iojm Ho

o
e
ofo

EEEE

ste WAolBR O Was FEMS 3t #A S
Al Zobli= AAdol itk E&H XGboost &
18]EL 4u¥AQl Gradient Boosting Machine
(GBM) oiv] W& g Bixe] s Fato] A&sH
dlolel & gdte 4AS 7HA 1 lvt. XGboost
719 A& 2] M 22 YRS HAFE RS
Sk w99 A 7Nt R g4 HlojHe &
BE FAA B1 TEUFRY ARG S Folde
due]E A el Ao F4 & 9tk (Chen

2674 A 2FNE 9T 4 A3 7
) F

MLAAF, Google AAAA) A HFH o o] o5
Rl A o 2] 3 Wgo] A7IR A5 ghol] A
AEstEz A ewrt sopdnt, webr XGboost 7
a3 a4 A, 72 28 UFE |
HEs AES Fart gl
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(Table 13) XGboost 241Znt I W S MEAD}
dolg] 5 - 10 FERT MAE 1,630
/%7t ve (¢/BBL) RMSE 2,415
K1_diesel_high
X6_Economy _Decline
%‘_9. %% ‘iﬁ')ﬁ X6_Extemal Intervention
A 714(16.1%) 5 trend Jet ue_orice
2148 A% YL Brent
Google &3+ 3.4 freight
7HA AAEA, X D
%Xﬂ ‘|Qr7 P(Brent) X6 Demographic Pressures
GFEUA 4 Y2_non-OECD,_Consumpticn
X2_US_production
(Table 14) 7|AEHE dES2&Y 2R RYSl #5 S2Z(feature importance)
B %, () #9
H Ay XGboost,
H= o T q _
i weon) | mdee | VEOM e ywe | e
A/ RAEN (X)) 8 78.3 (1 54.2 (1) 36.9 (1) | 59.0 (1) | 82.6 (1)
A58 (X,) 8 34 7.1 (4) 10.9 (3) 4.8 (4) 3.8 (4)
T/ ERY,) 4 4 (5 16.4 (3) 7.3 (5) | 13.3(3) 4.9 (3)
A /79 (X)) 4 8 (2 4.2 (5) 1.7 (6) 2.8 (5) 1.4 (6)
Google HA 47 (Xx;) 1 1.6 (6) 1.2 (6) 10.2 (4) | 0.6 (6) | 1.8 (5)
AR - 7 (x;) 10 5.6 (3) 16.9 (2) 33.0(2) [19.5(2) | 5.4 (2)
W1 (gain): 7 Wg7L dGRP | V1o FaA A FEE VLR FoE S
[$H2veish): 2 847} 4299 B0l 28 Qo) AT gasleA U NEE FLE 2%
93 (permutation): 4 WFHE $AF P49 EFalel, Byl Arh} 3o 9L FAE AT 24
5.3 37124 ‘K& 82/Coogle 2M A IS Y3 Wse FRES AEae B
Chieie o] eiat we} Ao} YA, F WE 47 BE o] Suo]
Hole 2 Sherska B AAeked Jloldeke
279 d|2RRL §7) B0 96 AY/EL, AL IAAGT. (Table 149 70 228 of
BAARE T8 HFE 283 7|E d7oe gy 5 RYES ARG - 4 ARE Ao ARAFE
A8t - A AE Google M AAE oS 71 gFoR HF A 5 et 59
29en TFAAY. WS oS £ dER W 1 B A2 AEE 8Y XGhoost 9% ©3
F 60 3R A dFe WAL 9F FEA & B FEE 24 P43 BAY] A3 - 83
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