Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2016.27.4.855
Information Science Society gt o] E] A B3} 313 7]
2016, 27(4), 855-863

Wz re0] 77 23L& A% 79 AGEAY

o

—

u}

ﬂll’

&

i

AR SATAS

A4 20163 69 23¢9, =4 2016 79 124, AAEH 20163 7Y 19¢

oF

Q
a5

i

o] Ao A= RF (random forest)e] 27] 24L& 138 7+
A7 B JABR Y 153 252 Fdo] 734s] A AAE A UFolA 248k
FEA9 MV (margin of victory)oll Agct. webd MV7E S50l dAje] RFL}F 73 RE Al
ol A7k A7le AL ongrt. o] AT Aldshe HHL - a
0.03)Ec} 2 7HAS] vl&el SAZTE o] ¥l o3t AHS FAH =& T o] SAF o]
A BxE FESE =3 FH 2o At JAAdEADY F5S vlashs RJAEE st

=
<
Y

Fogol: AYTALE, SeRA, ASSAY, 27 4.

1. A&

P S BRe A AN A3 o2 Ae) $RAE AR Polch. oiwA FE

#2174 (bagging; Breiman, 1996), 28 (boosting; Shapire 5, 1998) ¥ RF (random forest;
Breiman, 2001)°|t}. SAMARUTE BR7IE ARRE uf of 7, B2¥ 2 RFO Aol o3} 2ol
AWE ¢ Ik WAL FHE A5 B2EY FES o] §3to] AR ngq o=z A4 gAEAG YL
FE ARt &3k ot Ragd d&doz AAHE JAEAURES o]83to] oA 2
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Aol T2 3ol F7HE A, ARV FATA A 4 mEoA JYPHs A FA
2 87 3 ol A A9 Belg 2 Bk AgeIA ke Bkt oleld B A eus ey
He 93|8 AAgol| ZAs (Breiman, 2001) 2 Z53= 222 (Hamza®} Larocque, 2005) &
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Banfield 5 (2007)9] 177} gl=dl o] Wil g3l 2R == RFY 7] WEg0] AAl o]Ao] Ha
SHA AdlE 7hsAd o] RStk wAIF ol Atk AHE-E 7)Aol tidt Hernandez-Lobato 5 (2011)<]
ATLE BE Ao s AdEAH °4¥§ 243t Zlo] Hermandez-Lobato 5 (2013)2] ¢dolt}.
Hermandez-Lobato 5 (2013)2] <1 Ao 7= o7 g BHAET YA AR AAE 9
AT 159 259 AT (class) °] F3ks] AAAE AR TN AR s FElEA MV
(margin of victory; A A ol 24 Fx)o ZAS et EgF o]} vRdt AT E YHEY
ARV 3710 tigk A7F ATt (Choigl Kim, 2016).
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AL AR Hge] 2AR FAAOR MVZE DA obF AL FputhE e AAE AA
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MV7} Belse W] ther] ded 28s S9He 238 9g + Asith
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th (2.1)°] FoR ARFAZFE o] &3te] RFQ 3718 AR s -2 o3 2t
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2.2. Hermandez-Lobato 5 (2013)2] {1

Hermandez-Lobato 5 (2013)°l] J3 Al2kd whi-& = 7o) gt ¢y yP & 2= Bx w4 yol o

S A wpolth WA {h;())}jor & RE 277 nQl AAAUS 257159 FaEoletn 54
2 Qi Y rol e 2717k nel RFS PR ol 52 ohgs o] AdE 5 o

Un = argmaxy Zl(hj(m) =y), yE€ {ym,ym}

j=1
A7V I()& AA Tty 2l 37]7knQ RFY G35 o5 g. 0l F3RFY FAE A5 5.4
ZolA = 52 v Zo] A2 4 ot (Hermandez-Lobato -, 2013).

PG = Gxlp) = Lostonsr ([3] + 1.0 [5])

A7 p1 = P(y = yM)ol™ L(a,b) = P(B < z), B~ B(a,b)2A B47} a,bQ) WEREze] A%

Egrgrolty. a9
n
b (3] 1= [3])
= no S7HEel7] wigel 19 772 g o (1E 9 0.99)° tial thao] HFHAI7I= 4] ngk
o= 7pEsA el i3k RFe 2715 24 4 9t} (Hermandez-Lobato 5, 2013).
a < Imax(pl 1—p1) ([g] +1 n— |:7i|) (23)

AR et (23)9] FHE o) Al AR hsh 2857 AsNA AST o] B A=
AHOR, T e 288 VI Ao ndho KPS 1% AYE 5 305

3

AZIA f()e pr e AFAEZoTE. O"Y o] B _1;!_‘;1;]- MM T 875387 Wl o3}
22 O0B Fx9o 273 2 oA el 348 Hermandez-Lobato 5 (2013)©] A o+3}3ith.
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a < ;ilmax(ﬁu,lfﬁu) ([g] +1n— [g]) (24)
Z5= HALY neg RFY 375 AR}

714 J AL 289 ALy pit iR FE A2 tis] OOB x| s yV & ==
v]-golt}t. AA A7 E Ao A+= Hermandez-Lobato 5 (2013)°A4 AMEH ATl o = 0.992 HH
= Tt

]
F+ o

3. RFe] 327] A4 Wyel H% v

3.1. A-8d A=H7
o] BAoA AHH A5 X TS Hermandez-Lobato 5 (2013)04 A3 UCI A2 A &4 (http:

//archive.ics.uci.edu/ml)9] AE F LFEEQ 117] AEHF oty o] AEEL Hermandez-
Lobato 5 (2013)0l4] #A= 37| wfel 2708 EXHFIS 7L Jon, o] 257 F AS57kol
Aol g ARATEE AAH AL ANAAURI TEE AR A2 ) BAgew 24
So] BAT 5 YA, HAEE ARolA TUE ARIAE HAY ARE A23k0] vepty Ba
4 Sl Wl WeksA) 7] dEolth. FANLE AEH ARE Table 3.10] F0I4 Stk
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Table 3.1 Data sets used in the analysis: Cases with missing values are omitted.

name # of cases # of input variables
abalone 4177 8
australian 690 14
banana 5299 2
german 1000 20
heart 270 13
liver 345 6
magic 19020 10
phoneme 5403 5
spam 4601 57
tictactoe 958 9
whitewine 4898 11

§ A8, 1/38 HAES Auz AGsH LUl S
BHESH RFS) 2718 27 A4 <xa el

2))

NES= Hxo noz 72 28 ¥ Hermandez-Lobato 5 (2013)9] RF9 a71E AAsA
olgA AAE F7] sF= = RFE HAES A5 F831] HAE QA& (test error rate)=
AFsERth o] 3 500 RHESto] F Wl o8t RFe] 7|9 1 EH-/] HAE QA& ALlbst
=
24 o] Aol Aket Wl e AEE 2 A= AHL AR A, (e = 0.00, 0.01,
0.03, 0.05)2} Hermandez-Lobato 5 (2013)°] &3] ZA " 500712 RF2] Z 7]l thdt Z gkl Table
3.200 Alxk=] o} St

Table 3.2 The median values of the size of RF determined by (ﬁnﬁee = 0.00,0.01,0.03,0.05) and
Hermandez-Lobato et al. (2013) (denoted by hms)
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Date set Ay ,0.00 Ay 0.01 Ay 0.03 Ay 0.05 hms
abalone 1109.0 725.0 413.5 276.0 401.0
australian 736.0 525.5 327.0 226.5 252.0
banana 313.5 246.0 169.0 126.0 114.0
german 4000.0 2296.0 991.5 586.0 1615.0
heart 2016.0 1218.0 655.5 415.0 646.5
liver 6586.0 2922.0 1215.0 703.0 2032.0
magic 686.0 488.0 301.0 210.0 260.0
phoneme 712.5 501.0 302.0 211.0 257.0
spam 166.0 141.0 107.0 86.00 66.50
tictactoe 427.5 348.5 247.0 189.0 186.0
whitewine 1918.0 1130.0 584.0 370.0 691.5

WA Table 3.20014 & 2= 9l AL A, .00 98 277} Hermandez-Lobato 5 (2013)9] 23 2
H hmset YR Y 08 23AE AAgiths Aotk o]Ze g o] AFE FIsHA 9 olf 5 shtdd
Ano.00° hmsgh W58 A2 AAE Aojehs Wgo] FEE AT 2L 88 4 9Igit}. Table
3.200%= 7 A2 FNA hmseh 714 71712 A, o s RFQ] 2715 A8 AT ik o]
Aol o3k hmsoll 7 2R3 e AT Aoz AA 1174 A2AF 5 87A Anoos7t A
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Figure 3.1 Boxplots of the number of trees (left) and test error rate (right) for abalone (first
row), australian (second row), and banana (third row) data sets: The results by A, 0.03 and
Hermandez-Lobato et al. (2013) are denoted by our stat and hms, respectively.
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Figure 3.2 Boxplots of the number of trees (left) and test error rate (right) for german (first row),
heart (second row), and liver (third row) data sets: The results by A, .03 and Hermandez-Lobato
et al. (2013) are denoted by our stat and hms, respectively.
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Figure 3.3 Boxplots of the number of trees (left) and test error rate (right) for magic (first row),
phoneme (second row), and spam (third row) data sets: The results by A, 0.03 and Hermandez-
Lobato et al. (2013) are denoted by our stat and hms, respectively.

s : - - :
g : - s ] .
g 7 —_— H s H H
S 4 ' RN S —_— —_—
hid  — : ] i :
- g ]
g ‘
s w = 1 —
4 SR ] ‘ ‘
8 1 R S— s R S— R S—
T T =3 T T
our stat hms our stat hms
- : = = :
= —— —F
= ' = ; :
S + —_—t - ! |
g i ' !
' = [ ] [ )|
-1 ° ! =] L ] L ]
—_— T T
s | = . ‘ ‘
3 E T o | ' |
— w g —— ——
our stat hms our stat hms

Figure 3.4 Boxplots of the number of trees (left) and test error rate (right) for tictactoe (first
row) and whitewine (second row) data sets: The results by A, .03 and Hermandez-Lobato et al.
(2013) are denoted by our stat and hms, respectively.

Figure 3.1-2 abalone, australian, banana A5 %3}, Figure 3.20]+= german, heart, liver AFE 3%},
Figure 3.39+ magic, phoneme, spam, 12]3 Figure 3.4°)| A+ tictactoe, whitewine 2}& 7ol of
B AT ML} FolA Utk FAALR A% T g AATYL RF 27, LES T A9 A4}
2YL HAE 2REL MTAT Aok of TRE] G HAE 2 4ES BE ARYTOA A9
2pol & Holz] ¢fa1 gloh, REF A7]odle 7 el Apol7} Felo] vl M")r- hms P2 RF =
717} thRE 400Xt} ZHA] 2A % = australian, banana, magic, phoneme, spam, tictactoe X873}
oA HFgAoZ A RF 3718 ek 2o w8 RF 27)7} g8 400Kt 37 24 = Uy
A ABRFNAE 22 Y An o030 BEZ0] DA FowA Salo] Frdoe A FAY H|F

RF 271 Algshks 222 YEyith
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4. 28
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o] AFoX+= RFY 27 24g 913 1 AdsA DS Attt o g @72 444
SN AR 153} 2591 Wiko] Faks] AAE JAARURAN A3k F2EA MV (mar-
gin of victory)oll A3 Yt} FAHLE o] AfoA Atets WS -MV7F 2AA 22 g
(& &9 0.03)Ett Z MAS] v SASIL Utk o] Wl % AF3 FALF =&3 T o
EA o]2A9 B E St nprHoZ A s vhHE X 2o A= Hermandez-Laboto
% (2013)9] #PH 3} UCTI A5 A4 117 A5 dolA ds< vlwshsitt.

1170 A25 el 98 2] AFelA ¢ = 0.039 A, 00391 7123 (2.2)9] whgo] 227} Albeh=
HZE whyow MelE ). =3 An 0.03°1 23k 2] ®H3} Hermandez-Laboto 5 (2013)2]
RF 37]9} HAE 22§ F-A vlusigitt. 1 23 HAE @482 A9 ApolE HolA| kA
9k RF 37] &A= o) 7} yEbgth. A2 22 Hermandez-Laboto 5 (2013)2] "HH2 RF 2
717 i RE A A2 Wl £ 45e BT, 89 e RF 377 B9 Ao R A 442 ul
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ARG 440 294 ASHES T S glol A ARYTAE YE 2ol RE 2719 AR

53] german, heart, liver X} 330l A+ Hermandez-Laboto &
thgH= Q1 4000, 3000, 70008 =2dhs A% 7R DA A7 2
2] ¥ o] Hermandez-Laboto 5 (2013)9] ®HREC A o £2 4
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Abstract

In this study, a simple diagnostic statistic for determining the size of random forest
is proposed. This method is based on MV (margin of victory), a scaled difference in the
votes at the infinite forest between the first and second most popular categories of the
current random forest. We can note that if MV is negative then there is discrepancy
between the current and infinite forests. More precisely, our method is based on the
proportion of cases that -MV is greater than a fixed small positive number (say, 0.03).
We derive an appropriate diagnostic statistic for our method and then calculate the
distribution of the statistic. A simulation study is performed to compare our method

with a recently proposed diagnostic statistic.

Keywords: Diagnostic statistic, margin of victory, random forest, size determination.
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