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Analysis of Horse Races: Prediction of Winning Horses
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Abstract

The Horse race industry has the largest proportion of the domestic legal gambling industry. However, there
is limited statistical analysis on horse races versus other sports. We propose prediction models for winning
horses in horse races using data mining techniques such as logistic regression, linear regression, and random
forest. Horse races data are from the Korea Racing Authority and we use horse racing reports, information
of racehorses, jockeys, and horse trainers. We consider two models based on ranks and time records. The
analysis results show that prediction of ranks is affected by information on racehorses, number of wins of
racehorses and jockeys. We place wagers for the last month of races based on our prediction models that

produce serious profits.

Keywords: horse race, linear regression, stepwise regression, random forest, logistic regression, important
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Table 2.1. The number of games by distance

A2 (m) 1000 1100 1200 1300 1400 1700 1800 1900 2000 2300
PARSREE 1812 283 4520 3497 3257 753 1939 442 297 21
A7 166 29 402 312 273 68 160 37 25 2

Table 2.2. A race track’s condition according to humidity
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Table 2.3. The number of observations by horse’s age
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Figure 2.1. Rates of the first, second and third rank according to horse’s ages.
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Table 2.4. Description of variables

Variable Description Type
7= ok AF7 A AR FE R (%)
upt AZA AF A ols) e W
Q1% Ao 1%
e AF7L RElok S FFoR Ao AE, BT, D,
PFRE T FA
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3 A Aot vast Bk A5 W3k (ke)
T19u]8 BFute] & 19 S/ ATk £ 24 35
T29)u& Asute] & 29 /AT & 24 3
FIdEARS AR A2 190 24 25
21419 Az A2 197 19 9%
21429) A%vle] 22 149 29 3%
= AFuL SEGE TR 1T 6EoT T8
Input Zatel ZIAAE el Numerical
variables ZW7AH ZAe] AE(d)
@Sl EAND AFUS F 191 A4/ EAN AFv] 3 2 A4
zm2gule  EUAZ AU F 29 A4/ FAN ARle) 5 24 A4
ZW1GEAAF  FAANY Ak H2 190 F &4 35
2114 FHEA A0k H2 192 5 19 35
z11d29 FTHEAI vk A2 193 5 29 2
A% tol 71%e] ol
715739 7199 A= (d)
M 7159 A% (kg)
715 191E 7198 & 19 3 /7198 & 24 3
712910 & 712l & 29 B /71 F &4 B
Z1F1dERZS 99 H2 143 4 g
714119 7149 H < 197 19 35
715129 718 H 2 1d3E 29] 31
EE AFe AHE 97, A, ANE T8 .
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29 AZWA SeAE To2 F/AY R T8
Response  <=9] A7 E AFut ol <A Categorical
variables  7]& Aul AFAY 715(0.0%) Numerical
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ok 124] glolEjol] A8 HF A3 P2 100709 test datadl|A] test error7} 71 A& BES A
itk Y 2H2EL A9 T WS ol&silth. APEH2E A= OOB errorg Al st
100719] train seto|A A3H 23 FoA OOB error’} 7FF 22 23S HZ o] ngoz Aesic)
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Table 3.1. The important variables of each logistic model

AeE A (1) aeE w8 ()
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Table 3.2. The important variables of each random forest model
F8WS 107
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Table 3.3. Average prediction accuracy in test data

Logistic Logistic-AIC Logistic-BIC Random Forest
11}g 0.4269 (0.0197) 0.4322 (0.0187) 0.4303 (0.0179) 0.3777 (0.0214)
2u}g) 0.2357 (0.0167) 0.2367 (0.0177) 0.2317 (0.0159) 0.2153 (0.0184)
3u}g) 0.0894 (0.0123) 0.0898 (0.0124) 0.0923 (0.0114) 0.0945 (0.0131)
Table 3.4. The important variables of each linear model
R2
A (Adi-R?) AdE W (4) AeE M (—)
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’ Z22 5T
2 IR = 3] 2
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(0.4942) AEet FE 5 F1d19, D19
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>~ el T+ = 5] 2~ \ o
2000m 0.5010 2 W) e 7142914 &, %N@aﬁ%n H1nE,
(0.4725) ' ' ' RoEg 2ul1dEddds, 32 $5
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Table 3.5. The important variables of each random forest model

2
A (AS_RQ) F2¥S 107
1000m 0.3644 =&, 7, 71571994, 7129ulE , A, 21dEAslS,
(0.3544) 19, T29uE, 2u1vE, S
1100m 0.1563 =, 71 1dER8S, nAlF, S1dEAAS, TiaE,
(0.0633) 291H g, 2A19HE, ZﬂMulg, F2 4%, 27
1200m 0.4644 =, 7151418, 71198, Z1e290hlE, Ak, 21d1,
(0.4610) T19uE, L29ulE, 2u29HE, 7
0.4187 -, 19 HE, E29juE JJ:LMM A = 7% 7t
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(0.4140) 715291 &, —r—i 55, ZLHu]g Z 291
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(0.4361) wLuE, 219N E, FE 55, 57
1700m 0.5190 =, 715 1d19], 71 1d SR8 S, Z1e1shlE, 71e29hlE,
(0.4997) TIEE, W2l g, 2N1UEHEAS, FE 5, 3¢
1800m 0.6570 =9, =, 715 1d19], 711901 E, 7129l g, A,
(0.6517) 1u)E, L2uE, FE .5, 57
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Table 3.6. Average prediction accuracy in test data

== Linear model Random Forest model
AE 1v}g 2u}2] 3wtz 10} 2u}] 3utz]
1000 0.4728 0.3532 0.1160 0.5084 0.3384 0.1398
m
(0.0622) (0.0540) (0.0380) (0.0691) (0.0587) (0.0436)
0.5200 0.2322 0.1300 0.2911 0.1044 0.0444
1100m
(0.1610) (0.1129) (0.0961) (0.1261) (0.1045) (0.0688)
1200 0.4772 0.3364 0.1285 0.5172 0.2878 0.1310
m
(0.0402) (0.0365) (0.0224) (0.0419) (0.0314) (0.0316)
0.4650 0.3078 0.1537 0.4503 0.2812 0.1339
1300m
(0.0416) (0.0385) (0.0326) (0.0488) (0.0419) (0.0340)
0.4577 0.2765 0.0899 0.4370 0.2576 0.1002
1400m
(0.0463) (0.0424) (0.0272) (0.0519) (0.0503) (0.0291)
1700 0.4019 0.1119 0.1062 0.3495 0.1162 0.0657
m
(0.0846) (0.06290) (0.06010) (0.0974) (0.0618) (0.0514)
0.4129 0.2210 0.1058 0.3848 0.2165 0.1010
1800m
(0.0658) (0.0494) (0.0371) (0.0568) (0.0522) (0.0399)
0.2958 0.2250 0.1042 0.2667 0.1675 0.1167
1900m
(0.1055) (0.1127) (0.0815) (0.1236) (0.1022) (0.0991)
2000 0.3250 0.0700 0.1425 0.4300 0.1225 0.2000
m
(0.1293) (0.0911) (0.1138) (0.1592) (0.1164) (0.1281)
HF 0.4537 0.2888 0.1214 0.4528 0.2614 0.1197

7+ Ag] ¥ o] Z BN test datad| A B AESE(FEZHA)S AAret A= Table 3.601 42} 7+
ok gRE ASE2 1utElE oS3 A9 7P 11 2uke], 3uteE] o2 ot AT dejdo
2 2000me] Ao 2uEE & AL R 3ulEE & ALY d&Fo] ¢ =4 Ugth
ol & 3%—94 715 50 3-2-15 0.2 oEH ALt 2-3-150.2 o5 o] 1, 29] 2ute] oSl A
AT, 1, 2, 39 3ukg] o5& ATE] sto] Uehd Aolty. A dE5ES 7 A7) $oll wet
VoA BEes W A, BE AL A BHE A58 9y 2E2~E RYPRT AY 37 EYA
A U 2S¢ 5 Ak Y ZHAE BY0] A RYL 9 E V|VCE S Byae} 22 )

AR %
g st 1okl )% e s sl ﬁ%ﬂ Aetha, o), suld A4 2
] ArE %I]ﬂdo}uiaﬁ\a}u@ o

k=)
rlu
:‘é
1,
mlo
o
lfo
o ©
)
8
O
N
L
Ir
:‘é

<
N
~

Table 3.7& &3 AAZQ 275 AHEH oS3 &2 AMdS
EL 7oz 3 AYI ARG d&EEo] 7P £, BS54
2E B9 o&Eo] 71 Edtl. a2y RS0 Hdde £9E 7vtez 3 BIC-
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Table 3.7. Prediction accuracy of each model

AEE
+HE 7o s 3 RY 7185 7IWe R s 2y
logistic-BIC Random Forest Linear Random Forest
2 0.4220 0.3853 0.4312 0.4037
B4 0.2110 0.2110 0.2110 0.2385
AEsA 0.1651 0.1284 0.1468 0.1193
Table 3.8. Profits of each model (CH2: &)
o 7
9% ew o 2y 52 WMo & 5y
logistic-BIC Random Forest Linear Random Forest
2] 2,328,000 2,344,000 2,830,000 2,643,000
254 612,000 518,000 429,000 7,996,000
ArE A 24,813,000 550,000 23,465,000 22,431,000
=3 27,753,000 3,412,000 26,724,000 33,070,000
Table 3.9. Profits of Model by distance (CH2: &)
A2 ol 39
<9 715
logistic-BIC Random Forest Linear Random Forest
1000m 24,448,000 2,247,000 24,451,000 31,822,000
1100m - - - -
1200m 2,044,000 228,000 613,000 700,000
1300m 274,000 329,000 16,000 530,000
1400m 916,000 696,000 1,853,000 319,000
1700m 299,000 —68,000 7,000 —45,000
1800m —189,000 19,000 —177,000 —217,000
1900m - - - -
2000m —39,000 —39,000 —39,000 —39,000
=3 27,753,000 3,412,000 26,724,000 33,070,000
3o oA EEo] Mg =& AAE Atk
ooz WGE HHE o83t 2 471 1000094 WPeele W) B ol@FNe ALl uskw.
TS REHS Afolle 10,0009 « (FE — 1), FA XL B9ole ~10,0009 0= 3 AS F
sol @ Y F ol FAL AU AFL FA) A ol g AL Table 383 2. olf
UL A5E Ahst go] BLAGIAE /1B Mo & AFHARYo], B olAE 7 A
WY 2o 2E BYo|, ARSA A BIC-2AAY RYo] 7P w30tk ol& 54 Fo] 7P 2
BYPL2 75S 7Nt gt Y 2HAE B S AT £ At
Table 39% 53 A2/ ol 2 A5 AR 1000melHe] o & Zolo] the Azl w8 2
53 Atks AL & 4 k. o)& 33WAl 37](2015.5.10, 1000m)2] wiR-Eo| 77 233.2(Th4)),
T31(ES5A), 2221(AES4) 22 w9 57] dj2e o] A7E HEoEN 2 o& FAS A 9 A
ojtt. webx AA o]& Fdol F YT vA= AL oJHT wiFEC] £ F7E RE T AeA o

Rolt}.
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4. 72

B ATelAE Ak A7) £ oI5 A B vRlNA AFohe Ak AAE, FR0 Gu,
758t 25 JRE Mgl A5 RS ANKLD oI5 BPL £AS ANOR 5 B
%S ROz B olS RYS AYHAT 4 o F BYe] 22 WS iugch HA o3 wyel
AREE was) Aste] BEAT B, FRSA 1L ASES F7 ARE g

912 NoE B o5 RYS BREAPYS 4§l RE WSS ASF 2A2Y HARY3)
AIC, BICE 71202 94 A4A9E2 0|88 242d JRY, 9y Zare 259 5 47}
A % BYe AYSATh. 2 23t A ASANEL 088 I YL ol vhAlFol wes
=, 149 o) 95 vlge] 245 95Tl HBo ol AL FAY 4 gtk ®a, AAn}
7 qrerolu} Smueh whm, o4e uieh o] whie] A o)A Euske Aol Felsthe A
2 FAT 5 Ytk WY TALE o)F BPe] A%, Fold AWAGY FREES B3 T 75
A 945 ulgo] 9] AZe] £2 AT e AL & 4 AYTh £9E WOE & 2 5 2P
A28 WwAE A}, BIC-2A~E Ras A Edie

A%e Aoz @ o2 RYe 4 AF Au¥z Ry Agstdon, A% A wARAHY} A
EYAEE ol g BARAHAYL o83 4PN BYeINE T, AL, $RFS 5 W
A% F7h) 9FS AL AL 4 Yotk WE, A1S B3 GRS WAL feld Aguse
129 dE, B 19 24 05 5o WU Ags . 9y THAES ol§F )% wyel 3
$E AYAARGH v5HA B 1, 29) WE, 7 5 Pol B AN FawsE AU =8
714 1,290 ¥E, 715 19 19] 5 7159 A $% Aol 7150 4L v)AE A0E vekgeh. 1
93 22 59 ol AF B39 APAE Belo] gt AYWLE Fn} 7)1 5o] JF2 WAL 2
2 ¢4 ok ¥ RYol $EA0E AYE FUSE T 1,29 HE, T WAE Ul B A}
NE 5] F28 4TL = A2 L 5 Ak F 5P ASEE LT 3, T4 A2 A
387 5] AY Tel2E BYRT BSAT RSN B 1L ASEL HYch

92 Mo B o5 BYH 7152 ABoz & o5 nye] f5ES vlas B w, nEe
AZES HATH: 2g ¢ & YAtk G TGS BEA, FuSA9 FE JLE o) §3e] ¥
S50 St oleFAE AR A3, ol FAL 57 F719 PRl = JFS Ve AL FAY
& asieh

£ AN AN o) F BHELS tloleuteld 710G o] FAH BAol TAT YO, 2%
u} 5ol glo] Yol = AEse FSuTH B L ASES BATh Wb Fowe] Fut 36 o
3 AR S8 AT ol 5 BYE] £ 5ol £ E 5 gode /s
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