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Estimate Std.Error t value Pr(>|t])

(BHE) -1.66777 0.20056 =8.316 < 2e=16 ***
HERREE 0.02114 0.00253 8.344 < Ze-16 ***
sPETISE 0.45333 0.02821 16.072 < 2e=16 ***
APIEBORHE (0,1.2.3.4) 0.22789 0.01508 15.118 < Ze-16 ***
AOASE (1/0 Boolean) =0.24577 0.05765 =4.263 2.13e-05 ***
KBHIAS  (1/0 Boolean) -0.04880 0.03749 -1.302 0.19323
EBEMRAE  (1/0 Boolean) -0.14143 0.04054 =3.489 0.00050 ***
AR—YEAE  (1/0 Boolean) =-0.34817 0.08073 =4.313 1.7le=05 ***
1:8%€ /0 T8 -0.06040 0.05438 -1.111 0.26690
BEEE (1.0/1.5/2.0) 0.17526 0.05174 3.387 0.00072 =**+*
SEEETHEE (1,23.456,789,10 0.00813 0.00740 1.099 0.27180
KEHEFIZFRZHD (1/0 Boolean) -0.09485 0.04034 =-2.351 0.01881 =*
EhBTRD (BEXOFH) 0.00512 0.00251 2.044 0.04115 *
B 1RE/FHRICTZS D (1/0 Boolean) 0.12743 0.04072 3.129 0.00178 =**
BEFP TRV W EHED {1/0 Boolean) -0.06129 0.04316 -1.420 0.15583
FERTEND (BEXOFEH) 0.00729 0.00310 2.352 0.01881 =
KETF v LYILIEWZ LA HS (1/0 Boolean) 0.08184 0.03869 2.116 0.03453 =*
ACF LI LIS (EEXOFH) 0.00382 0.00246 1.554 0.12037
TRHCREE RS cRBL S S (1/0 Boolean) 0.01692 0.04831 0.350 0.72622
EEFEECRBICAREES 7 (1/0 Boolean) 0.09255 0.03392 2.728 0.00643 =**
WEPIL/A FELTWS (1/0 Boolean) -0.07435 0.02919 -2.547 0.01094 =*

Y TLASHDEREMIFE LTINS (1/0 Boolean) -0.18265 0.15078 -1.211 0.22592
KETOY—2ILEGESHICEN (1/0 Boolean) -0.07558 0.02983 -2.534 0.01137 =*
CBCCO—2IZRfE (1/0 Boolean) 1.05310 0.11935 8.823 < 2e-16 **+*

W OI%FEE, " 1%EE, *5%AR .10%HRE

Residual standard error: 0.5758 on 1686 degrees of freedom

{1113 observations deleted due to missingness)
Multiple R-squared: 0.3267, Adjusted R-squared: 0.3175
F-statistic: 35.56 on 23 and 1686 DF, p-value: < 2.2e-16
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Type of random forest: Regression

Number of trees:
No. of variables tried at each split:

Mean of squared residuals:
% Var explained:

0.35182
27.37

500
7
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72\,

4 AT RS COGPAR HINA L LC, Hili& [ U x
L, &5 1T HAKTE R CTOGPAZ FHHZEIZINA TAD, TOET IV
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Estimate Std.Error t value Pr(>|t])

(EHE) 0.27000 0.12810 2.108 0.03526 *
GPA (—E4ERTHE) 0.65538 0.01659 39.507 < 2e-16 ***
HERIREE 0.00495 0.00166 2.981 0.00294 =**
SRETISE 0.08771 0.01884 4.655 3.60e-06 ***
AOAE, (1/0 Boolean) 0.04599 0.03806 1.209 0.22708
AHFAS  (1/0 Boolean) 0.04275 0.02309 1.851 0.06437
ERBAE  (1/0 Boolean) 0.02366 0.02839 0.834 0.40464
ZiR—WitBAE  (1/0 Boolean) -0.05905 0.05638 -1.047 0.29513
18/ 0:FB 0.03541 0.03822 0.927 0.35432
EFHR (1.0/1.5/2.0) -0.06212 0.03304 -1.880 0.06031
PEEERRE (1,2,3,4,5,6,7,89,10) 0.00476 0.00470 1.012 0.31170
KEBETEICARH D (1/0 Boolean) 0.03394 0.02486 1.365 0.17244
EABTREL (BEXDOFE) -0.00260 0.00138 -1.882 0.06002

B 2% HARICALSHD (1/0 Boolean) 0.01923 0.02521 0.763 0.44590
BEPMPTRUENTELHS  (1/0 Boolean) -0.01284 0.02701 =-0.475 0.63465
{ERVEVD (BEXDOER) 0.00032 0.00108 0.294 0.76918
KETF v LYY LIEWZ EAHS (1/0 Boolean) 0.00882 0.02791 0.316 0.75218
fleFv LyILWh (BEXOFE) 0.00262 0.00133 1.969 0.04921 =
EPHICREERFS7oRBA®S (1/0 Boolean) -0.02130 0.03133 -0.680 0.49672
BHEEEORBICAKEES >/ (1/0 Boolean) 0.02600 0.02303 1.129 0.25904
KETOY—2LEGERICSH (1/0 Boolean) -0.09281 0.01965 =-4.723 2.60e-06 ***
CBCCIO—2IZAE (1/0 Boolean) 0.34196  0.04736  7.221 9.27e-13 ***

= 0I%RE, " 1%EE, *5%FER 0%AEE

Residual standard error: 0.3183 on 1176 degrees of freedom

{1625 observations deleted due to missingness)
Multiple R-squared: 0.6766, Adjusted R-squared: 0.6709
F-statistic: 117.2 on 21 and 1176 DF, p-value: < 2.2e-16
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By EE/HRICTRZHD (1/0 Boolean)
RAM— WA (1/0 Boolean)
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1:BE /0 TE
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$IncMSE

GPA (—E4HETE) 127.¢5 NN |
CBCCO—RICAE (1/0 Boolean) 20.09 ]
—EERCERIIE (2EO25%5=] 08 IKE) 12.52
SFEFHE 11.49 [
KEEECFESD (1/0 Boolean) 6.58 [
ACF ¢ LYY LW (EEXOEE) 5.63 [
SR 4.99 [
KETOY—2LEEECE0 (1/0 Boolean) 4.69 [l
{SEBAGE  (1/0 Boolean) 3.60 |l
BESBTRCEVIEASBS  (1/0 Boolean) 3.37 1l
ERLBTED (BEXOEH) 3.06 [
EEZEEORE CHEED >/ (1/0 Boolan) 2.89 |
SEEESRE (1,2,3,4,5,6,7,8,9,10) 2.81 |
ABHIAR  (1/0 Boolean) 2.38 |
AOAS (1/0 Boolean) 1.95 |

1.48 |

1.14 |

0.91 |

0. |

0. |

1x

2

Type of random forest: Regression
Number of trees: 500
No. of variables tried at each split: 7

Mean of squared residuals: 0.11149
% Var explained: 63.52

4 4 \AERTEOGPA ([E/# ARandom Forest)

AL LTHAFT %0 $72, EfolioMZEHHED ) &, Lo#ERIETHE L H
5E L7 HARIERIE ) BT v 7 STw s,

F72, CORFFETVOFBETIL63.52% T, MILEIE L R 60% %
Wz %,

4. AFETEETZZrEPEEATHER
AREFIZB VT, 4EMTHEET I 2AEORRFIL, 2012 F AL P
B, 72.37%—73.27%—76.10%—72.54% LB L T2 (57— & IUER

11) E-foliolAHH D) &, [#AKEE ] 1Z0OLSTIE 10% A& THOFE % o
JRARTREFETHRVWEE (5L L2135 25 FllEssdrs) a0, i R
AEEICAZDH D (Yes/ No#E ) | (ZEYRARTIZEE L 2 5 H50LSTIIAE TR
VY,



BdE - AR AT HEMIZONWT 123
FTIE 2015 FEAFEFE TOT— ¥ TR o

COITIE, AFEBROFEEORLE | RS GREY TN O
2B FETTHED &9 2OV T, BET L7z,

RO DL LTI HAFRZPOREL S L IZBELETTOHE (B
o BEE) FREA U 2 5 MAT TIrb LT A28, KEICIE, B
ZRE LT, AETEETELSEEE 1L EL, TEaboBa% 0T 5
T (F3I-) BEELDILICLIEWY,

BUARLE L Cld, B2ET—RIER TIREOGPAZFHM T 272012 HW
ebDETNTHRAL, 612, 1 HAFRFIRTROGPA (£541ES1
G) b L IZMUSHAE (ZHAIIS1U) ZHHERICINA TAh b,

T3, AREENIE o &) BTN LTV, YU IV aiER (0
FIAR) 12X 200 & RA LY,

U525, B EHENRNNILDLROLNT, kb Y TVEFEARTH
Bo BT ML, S1U (1 MAEFFEYR THOBSEM ) & e
Bfl, # L CWSD (Efoliofif AET » 7 — b O EHHERE O B [R5
HTEN N EDRH L0 IZRI T4 TICAE L72hEDR) O 3EEDOHR
Thbo

HArov—btr7—=FArol LT, v 7VEK 1181 405 M0 7
W=7 (4 / — F) s Tnw, £7, S1UZ9.5 461 34HTFD
#i/ —F (Node9) 1IB&E2 (4B IS, 44ETEET
& DMEFIL83.96% )0 S1U<9.5 %= HLED ) — F2J~NiEAk, & 51281U<
4.5 %I TO#N/ — F (Node3) 2SI ND (524052 ZIZ5HE
SN, 4AEETEETEDMERIZ15.38%) - - - LSRN TV,

N

12) oF 0, B BREICNZ THELEZLEDL 0L T 5,

13) 72& 2 IFHEM[2018]4%Clk, T4 - 7+ LA NCEELIALKE XY
WL, #6722 o TIREREZD SO TRDL E V) FERELNTVES
D, REOGHTIE, E—BEEDT ¥ L - T+ LA MNEAFYy 7L THRTIC
VTN AREENE NI, YTV AEEER KOS L IIEETHL LR
bbb, R, ) L72mikRE, FEBIZRALPONAEZITIBEOER
PEGRE RN D BNHTH D,



124 MR R R AR i £ 62585 375

Hr 7L
su 118148
R i
<95 — z9.5
o \
i \I‘
< 4‘..5 z4.5 \
N \
/ W
/ / A \
f‘ < 3.65 \

/ / wsD: FEFPHTRT \

/ W EnBS |
f / WSD |
/ ' \

/ No 1: !as

Hode3 (n-SZ) NodeS (n=136) Node? (n-’7) lludaa (n=32) Node9 (n—954)
15.38% (FHR0) 38.97% (FEOC) 28.57% (EH0) 71.88% (E£0) 83.96% (FRT)

X5 O4FEMTEETIL / x TRV
(S 1 UL AR08 T I D U HEA 40

K6 X, ZO5EAD ZHE |OLHE |<kom  |EsE=
PR . 1: METEEO 887 824 63 7.10%
AR RIZE L0 0: METEEX 294 162 132 55.10%
bDOTH L. 1181740 YT LE 1181 SHELHMahiH 956
B> Furh 956 4 A5IE L 2HEOESE 80.95%

LHOBAME A
s, R0y ’ e

FEL19.06% 12 & &
FoTWod, 72, FRIITLFETHRETE/EL [FETE hholz] &
ML — AT 1% 128 T B,

L2L, TEBICEFEETE o728 % [FRETEZ] LESELL
F=ADB5. 1% IZDIFoTWE (DF DIEEFRIT44.9%), MEET IV %
TN TF VA METUHELZEEIC, COEZROYHEIIRONE

6 SR GTEAR)



B - RIS A RRIZOWT 125

"ol

BT COFBITEIZ B 2 IEERE /D &, 7ok 230 - & [2016] 0
Bt 1IRAERFIE 5 AR TR EOHBEZH T, Thboz=BD=a—
FNF v b7 =2 (RBEN) IZHEASTNHE, 3EAEFRLTIZFay 777 b
(H3B) T2%AE0BLZ40% 2FHMTE L L), Tz, 1 HAEFFEYR
THHOBEE VL4251, £ OWMFEFEIL-oTFay 777 b
D 50~60% & FRTE L L9,

INHIZH L TAREET VO FURFEIZ W RAKLS, SROFDEKS
NTVL, FEORBLL S ERMS, ARRHEAEROFERB L U
B (AFTRMN) PLVEETHLH EE2 DY,

5. BUICHAT

ANERTIE, REEEFHAEORME FEICH LT, T OSMEREE

72

(1) 1 EA#KTROGPAZ AL T 2EEE LT, MAERIFEAEM & 38T
YEEIEETH L. EORNRKKGTHEK LA, HEEAR,»GS) bE
ELRENTHL, LoL, TNOORBIIINEZH30% 2L EF b,
F 72, EflioREmDW < OhDIHE b A REICEAGNLEEL R L T,
(2) 4 BAKTIREOGPAZ AT AERE LT, 1 HAERTREOGPANE
bOTEETH L, WA ERRAME L SRR O & PIE D 8
WAL LTS 50 44ERIICAT DN AAT » o — & (Efolio)
HEHE OV O HEISEEL TV D,

(3) 1 [AIA: 2T BF T OFRIZ & Efoliof A TH H 2 Ml & be ¢, Z3
DOWEE T TELWREDS D L. ZO72OI2IE, AR RS HEROE
RBLUONUSHFEZELBbN b,

14) baAIZ, T - B 2016] ST WAL, R - ARK S - AFEREE
RHE - FV Ty F—va VHIEE - 1~5 BERER - 6~10 B0 HER - 11~
15 B HER - HEFEWGPATH 5, TNHD D B, WA - AKX - 5
GPADAOZEHRIZ, /NGO ERIOGH TIIFIHTE Tz,



126 BeIl A BE oA e Btk 62 8% 3

RENTZIEDOKE &, X ) @R 0TI oW Tid, BIFRZEIL 72w,

EEPEN

[1]

[2]

[3]

[4]

(5]

(6]

PR, RGBS BT 2 KHEL T — & 1230 Rk 7V
bl 2016, HE VAT LERFRE33E 25 pp. 94-103

HSEOZ, KA, HPUERRE, A, SHED [aRiER0ER 2 Hwiz
AR OFRAL] 2020, HABBE LARMmEE4 %1% pp. 11-22
JHHER R RS2 X B BRERF IR B2 0 94T | 2018, *L&PRIEDESE 35 3
5pp. 403-415

S.Athey, ]. Tibshirani and S.Wager, “Generalized Random Forests”, The Annal of
Statistics, 2019, Vol47, No.2, pp. 1148—1178

KlIto, T.Ida and M.Tanaka, “Moral Suasion and Economic Incentives: Filed
Experimental Evidence from Energy Demand”, American Economic Journal:
Economic Policy 2018, 10(1), pp.240—267

TR —, MARA [REFEFHEOliofficd Lo [Ro5] & %] 2015,
TJEUJ?I%‘Eﬁ%ﬁ(%ﬁE"E%% 57 % 1% pp.19-36

(BHHE - 2 0nh RFFEEIZ 2020 4 9 A 25 05 #)



BUAE - AR AT AERIIONWT 127

Factors Affecting the Academic Performance and

Graduation of University Students

ARAKI Eiichi

This article investigated what factors affect student’s academic
performance and successful graduation within 4 years at the faculty of
economics of a medium-sized private university. Our faculty has been
conducting a relatively large-scale questionnaire to freshmen students since
2012. Based on each student’s answers to the questionnaire combined with
their official academic records, we made an analysis using random-forest
regression/classification techniques.

We have got the following propositions.

1. GPA in freshman year is affected by the academic ranking of the
high school each student graduated from, GPA in their high school
days, and whether their admission is based on recommendation or
not. In addition, student’s degree of motivation, which can be drawn
from their answers to the questionnaire, is also significant. However,
these factors can explain at most only 30% of the variation in GPA
in freshman year.

2. GPA in senior year deeply depends on GPA in freshman year. Both
are in a strong positive correlation (p=0.8). In addition, GPA in
student’s high school days still remains significant. These factors
explain more than 60% of the variation in GPA in senior year.

3. Prediction about which students will drop out becomes possible at
the end of the first semester in freshman year. Although the
accuracy of our simple model is around 45%, we hope it can be
improved by incorporating more explanatory variables into the

model.



