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Breiman(2001)°l] oJ5f) 7 e ZHAELE Bi7-oS 7|HoR, 7[R0 AU 7]
WS Higo g st} Ay TYAEL theo] BAE H(bootstrap) FEOE to] AEPURE

9] }7314 T2 (decision rule)& L}TJ OﬂEﬂi =
wilsle] A giato] H Ak B A9 iﬂ%ﬁi HF(classification)stAY S =
(prediction)ot= HHOITHEZS, 454, 1999). AHEZUT A2 AER 2 (UF) B4,
7FA]21 7] (pruning), B/ B7E oA o] Aatz o]fo|Ath(HAd, A7, HEF, 1998: James,
Witten, Hastie, & Tibshirani, 2013). W#|, SJAPAAF2] A DA A= %@3’} Atz o] EA
whet 22 7| (split criterion) ¥ 2] 12| (stopping rule) 0= SAMAA 2& 245t UFE
AR o] %o B 2/E =ol= 7HIE AA(pruning) gt &, HFHoRE 0 R/RE HA3l6H=
WA SHcross validation) A2FE Fofl §HHpet dEHFE 7P & ddste UFE A5
SR, B, 2019).

oj¢} Z2 SAFARUE Wl W 24, 39 74, AW 24 S E2 UE 45 s
Hsto] H{ WA FAo] Zheksly, YR ZE Foff AlZtAor 33T 4 7] whizo] A2t
S g7 olafet A¥E 4 sl oIS AdhHEHA, T84, Aa, WEE, S, 2
Z %

EF, AT, 1999). sHAIRE QAR U= £2 Al Histe] o5 o] HolA|aL, A A=

i

£ &3 A= (training data)@t A& A& (testing data) 2 W0l AAENGSHE AA]E= dlk &4L5f
I Rgo] EStysittE 5o EAIFE] A JHA-HL, 2015; Friedman, Hastie & Tibshirani,
2000). =3t 7o) 2717t ALSE &, A5 AFEEE W7t EoldaE ofd Bads & A
St the B2-S F0] AYotA] Eote B overfitting) A1E Adth webd U] 2714
AAst= 9 o] F971 = a5ttt (Dietterich, 1995; Friedman et al., 2000;

Rokach & Maimon, 2008).
ol2|gt AR UT W o] TS =5517] $15t] Breiman(1996)2 Sh7E obd tha=9] oAb
AYYFEE AAoto] ol FHol] 2uE ZEckes FE WHOR vi7] (bagging: bootstrap
aggregating) 'HH-S AAISHRITE #l7)-S HA| ZAtmoA 52449 BEAFEE oo RAEY] 35

QRe T Z7te] HAEY BEORNE Pojdl ee] AR AHE Fle] HEH

—



dES T ofeh Zo| FA9R FEH FAEY RO 2R AR JAEAUT T
KX

& 747 1298 FolH, dlEeAtE A7) NARURE 7 4

S o Yottt} HiZeAE 7 k&
= 5 ‘i’}"ﬂ/ﬂ 47‘44 H°L(Sp it)& Agsh= W2 AREShs BHH, i ZYAEE
7 LEoA ASHSES YR FEGH, FEH WS HolA A9 £ theo] W 99
L= ZASHRNO; randomized node optimization) ZAHE F71etct, wets] g ZHAELE wf
7 WHET QAEAURS I TS BECEN ASAE o Eole HAE FIRtH(Breiman,
2001). of2fgt WAl o2 Qlste] iy ZHAEE= I3 (noise)olUt odA] (outlier) =F8 A FF

S 9bz] o= 7% (robustness)& 7HA™ (Hamza & Larocque, 2005), 79 5 5445 oAt

A

FE
o)

AU A AT BAE 32T 4 ek BHo] Uk E4, 49 LT HAst Bl
o AZWAE RA9R 2ol nhe] B A7e} o] 24Tt B A9olE A 2

e ZE51H(Caruana, Karampatziakis, & Yessenalina, 2008; Dudoit, Fridlyand & Speed,
2002), £4 d5Hrt A% e 7R 4240 oAUl E STt £
2 ZRHE7]0f o] Wo] el Ae-HA] ¢l vefet S| dde 24 &+ Atk A
= 7Fdth(James et al,, 2013). e, Y ZAEE ARG UT TAAH A 2tz £ 7
=2of Al AmE UYro] watetgelste A2E AXA ¢heth mEtd RAERY B &5
% Out-of-bag(clst OOB) ZA=E Algd#t=m o4l &8 & qlof HoAe Adth(R7l2,
2015).
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59 b5k ATotHOECD, 2019b). PISAL 2000928 3¢ 3712 F g8 WAstn] uj2
AtelelA Haeh S dfE ZARIT. PISA 20182 ¢7|a%E F Y9 (major domain) 2=, 4
o} e}, F2Y S B JY(minor domain) 02 BFrFstal, 702 AA|A 4Q
Sttt ERE, PISA 2018 29HA] S8t Aol 27 ste] 2x 24
St gh=o] Z9-oll= 1887 wel st 2l 6,650 €] SIS :
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PISA 20182 SHISO] 9714%F 4% 89 SE(cvladE, 26580 FHIEY
(OECD, 2019b), o] AT 97]4:0F 5] wet SES Qe 7252 ofst Feto
2 sk,

= B
Ak 74 = B gt 7|E OECD 7%
Aubzich 3 ot 65.7% 65.3%
7|1Z255 olst M 255 03 34.3% 34.7%
F1. WY THAES Fgsl= o] glo] J1EAE H8T 4 qlo] B g} 7% WinRMe J1EAE H8s]
ok kel

FAROR, (E 1o AT vt} Zo] 714 $70] 352 ol et S Uik
o2, 242 ofsld] 4A%H YL 7|24E olst ATor FelstdrkH

H =
178, 1317, 2012). SHIS0] 9714 A LRE 98 9714t B 1079 491243
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(Plausible values, PVs)= &-8oto] Z+2+9] {oE547S 7|E0 2 A%F 5o et e 23t
%, T2 0] W (majority rule)d] mek 4 Hl&o] 7P Eo Ak AF Poos AXYsint
(F#12, 2017; Breiman, 1996). dlE E°i, o® 59| 107§¢] PV 4

2,1b, 2, 3, 4,5, 2, 3520l IXeeh, o o] Ao whe} 7] 24 osh 24 olsh e
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EA AA, 7F0lA BG3t BolA 2R 7]-1401]/&1 Hed TA 4 ARA Z
(46 A=, sl i Foke, A7 BE SEEe, Rrelel
oy SIS Fol, TRt A= 9] 8%, shiel A gt W, 9] AT,
271 2l o) @, 9ple) oleigel i <1xl, PISATALE] olztgel e 4
G LS A PISA @4 2 92 S50 o 8] S0 9] Aek-olsiek 1ol
14y P spyacrpl, el OAg o) dek-ast A8 st
Sol 44 HePL, wAe] o5 AY, wA] e Ax, A Y, 1A o
29 Aol TH= ¢l MpAle] Wst mARS] mSM mARe] WSkl ofet B,
o (G0 el ok A4S Sle sy e
a7 sk ol SHL 29, S|l AR/EAAE ol/Fel o] B 2 %A, o
(220 A2 =0l o5 719, 1A 7 9 ARKD)
ICT 7171/ A& AM/&st A7, 7ps/stweps] o 7153 ICT,
stefl A QIEH ARE- A, e/ 7 Tl st JellA el AR AlZE =

ICTAO o) eqtollag/sy ojelel sieoll ] TAIE 717] Abg A, o] 4100
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5ot g A s 9 w5 7z o ol H9F 27 7ol el o
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Aolssy T EAR P mSEE PR HYRE G AREe 48 A7

26) S| gi7le]| Tigh Asf, SRR HuR SAshs ARE SRR} Hef

gk o7l Am/oAE ol7] ARE e Wik, sERUL A/ A o= WA

7P Wl SEe SI%t ehRRe| A, Adrt 21 715e] 2% W, A

2 7b 21w 3 FFolA ARgRE ddof, Zhq7t 108 79 AaE o2 Rk, 4

(29) KA 212, 2pdolAl Zldishs H <, ARdA7F 210 B F7HHQ1 o]
Y ol off, Az A&7 W]

Z§X g W g = gigh wApe] 914 o] wAre] §E epyare]

A et wAasE, iy g5 gigh wAtas, $7] ol it

WAK13) ot 7)) A o7 gEe] tigk WAk A=, 87] gl bigh ke

A g Ak, ICT ofFelAe]d of& Ftoj9] #917), wAke] A% wAke 7

St £ Ze 79
54 Stwrt QIR A %, RS, Y-/} HiE ot 27), i W
29, sMrt Ane] & 52, S0l Bt o 2], At Y 9

s
(55)

s

27k Fo] 59, Folrlel et A, A R 9] BF, U 7]
7 AFgol thet 33, Y 1915 ARg TRl HFEE £
[e]

ZF1. pRIS(derived variable)7t EAok= A9olle THSE $F 0= ARBSIgloH, o oldIAZ ZAlSH

St (41)

3. 917 2% 9 o7 Y

SHIES] A7|ad ol T A 7ok o IS nAe HeE FM6] $15)] PISA
2018 g A=E Egoto] MY ZHAEE ST BAS
& Wiener(2002)7} 72t randomForest R w74 9] 4.6-14 HA-S &85}

BAof oFA, B4 Az o] A2 A2 99| randomForest 7] 2]l &
Z-g3to] AZ2AE A naroughfix g4 ZH7he] W4 thojz A= 1
A& dARih o] o= AL Rl tioi= S e (median) 02 thA|sHL, W5
A= ZH 2] (mode) = thAISHATE Breiman(2003)o] wh2® RF= A2 dis] 72451y,
o] 20%E5 9A FOoW FIF/XRA A7} 7P At ol o AtolA ARE]E 28671
49 thE2o] 95% o] f8 §H HIE&S KA, 197] H=Tto] 95%¢] nlx|7] &t ot
80%E E+ & &9 H&E Erh

He ZAE BA o)A AT RAER B2 = F 50,000710]1, Z7]of FEo] AS
= @2ak&o] tha Hatsitzh 2,00084] F2 o] SofA= eak&o] HAEtE Tt 2]
AT Byl 7 uitjo|A ARgol= W 40 A3t g2 randomForest H7] 2ol EFHE
tuneRF $45 &-85to] 1692 e o] Breiman(2001)0] AAIGE floor(vp) (p =24
A8 AR T9 B(floor(v/286 )= 16)3 LA|stALt. Eeh, A ulrjo] $& oarAALY
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EAER BRSO B AR ol loide 4 AT Hlgo] Zol7t Qe EAE A=
(imbalanced data)®] 7% 257 277} A2 Atell #7F B2 Hd £o= HkHr= JEHH,
9IS, 2019) Aststo] B Hlg= 25kt ¥
27 B2 &2 HA mHSHAY(under-sampling) AR 7 AL £S Wol HASHE
(over—sampling) 42 H& 4= JcH(Van Hulse, Khoshgoftaar & Napolitano, 2007). o] A+
Ae Arll7E A2 7 xolst o o] AEAQ onjrt qlrke Hit AdY AF(EWE, 1
%, 2019; Drummond & Holte, 2003)8 %3} %HJ%;%% 27 Bk Ao RAEH
RS B

e ZAAE 74 A3E Frish] ffote] Exixtm W A= o] HER-a(accuracy), W=
(sensitivity), E0]x(specificity) & At&dte] o] 7 Hotr ol w23} of & wustyrt A&
e Aikddat 7124F olsh A RE AHE F Y9 gl &b+

H:l

2 Uehla, Mass 7ol 24 Pl 7125% olst Al g HEFES, Solut du
Aol ojg AERES oulgi

e F8E A5E ARSI, SaE A
S (EA o] mtel AA| 28671 AHHS] 10% AE)E F25 259 4 Ao AAsHAL. =
A5 tiofl F2 9& =RE AAIste] ZF W9 o] whet IR T T2
ot Aol £ g9 WHalE AlARletylth. H 9EA T3+ Welling, Refsgaard,
Brockhoff, & Clemmensen(2016)©] 7§23t R mj7] 2|91 forestFloor 1.11.1 B]H-E A}-86to] L&}
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1. ge 23 A
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Abstract

Random Forest Analysis of Factors Influendng the Students' Reading
Literacy Levels: Using PISA 2018 Korea Data

Son, Yoonhee"
Park, Hyun-Jeong™
Park, Minho™

The purpose of this study is to explore the variables that have a major impact on the classifying
of groups by reading literacy level. To research the study, the groups were divided to the general
group and the below basic literacy level group by reading literacy level and the random forest
was used to explore the main variables to classify the group by reading literacy level. And the
subjects of this study were the 6,630 students in the 168 schools who participated in PISA 2018
and the 286 variables of student, parents, teacher, and school were used for analysis. As a result,
the variables of student were found to play a major role in classifying students into the general
group rather than the below basic literacy level group. Specifically, the group classification was
influenced by the variables related to the various reading strategies, the experiences, frequency
and cognition of reading activities, and the difficulty or effort of the PISA testing or survey. Also,
other variables related to individual and family backgrounds affected the classification of groups.
In addition, by using the random forest, this research confirmed the nonlinear relationship between
group classification and affecting variables, taking into account complex relationships among
variables. Based on these results, this study suggested the educational supports needed to improve

the students’ reading literacy.

Key words: reading literacy, below basic literacy level group, group classifying, random forest,
PISA 2018
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