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Abstract

This paper examines different categories of factors
that may affect the academic achievement of foreign
children attending compulsory education in Japan.
Using micro data from a web-based survey, tested
variables are separated into categories to observe
factors that may drive children of foreign origin to
perform better or worse than their peers. Ordinary
Least Square (OLS) outputs show significant
relationships between home environment and a child’s
mathematical class standing.

1. Introduction

Increasing  globalization and the resultant
cross-border movement of individuals is not a new
concept for many countries, and Japan is no exception.
The 2010 National Census reported 211,333 foreign
youth under the age of 19 residing in Japan showing the
increasing number of foreign residents arriving in Japan
each This surge of youth into the Japanese education
system raises certain societal issues and a need for
policy review and adaptation.

Many issues have surfaced with regard to foreign
children, including low enrollment rates and difficulties
in educational attainment. According to a 2010 survey
by the Ministry of Foreign affairs, of the 74,214 students
currently enrolled in Japanese public schools, 28,551
experience difficulty keeping up with school work and
require Japanese language support. Inoue (2006) pointed
out that majority of teachers have the required skills to
teach Japanese students but are not prepared to instruct
foreign students with limited Japanese abilities.
Sekiguchi (2005) acknowledged the difficulties of
educational attainment faced by Brazilian youth and the
danger of a downward spiral to a lower socio-economic
status than that of their parents. It is important to note
that the various issues currently facing foreign children
not only affect the foreign population but in the long run,
may also have repercussions on Japanese society as a
whole.

2. Literature Review
Research on determinants of educational outcome

Recent research has found that educational outcomes
for immigrant children are strongly correlated with that
of their parents (Dustman et al 2011). In nations such as
Australia, USA and Canada, if a parent has high
educational attainment, their child will also achieve

highly. However, if immigrants have lower level of
education than natives, then their children will perform
significantly worse.

In Ogbu’s (1989) analysis of Chinese-Americans in
Oakland, California, he found that despite cultural and
language differences and relatively low economic status,
these children had high GPAs, which were attributed to
high values on education within a child’s family and
community. Similarly, Gibson (1989) and Caplan et al
(1989) found that both Punjabi and Indo-chinese
immigrants achieve educational success despite their
low economic status. In both cases such high academic
achievement was attributed to community and family
values.

Literature concerning foreign students in Japan

Various studies have been conducted in Japan on
particular ethnic groups and regions. Sekiguchi and
Miyamoto (2003) conducted surveys and observed the
educational aspirations of native and foreign students
attending public schools in Himeji. The study showed
that Vietnamese and Brazilian students have limited
personal educational aspirations compared with that of
their native peers. Ogawa (2010), among others, pointed
to the mono-cultural characteristics of current Japanese
schools and the lack of a system supporting the
education of foreign children. Through an analysis of
census data, Yoshimi (2008) reported that the school
enrollment of immigrant children in Japan is related to
human, social, and regional capital.

There is a lack of data concerning educational
achievements of foreign children in Japan, resulting in
limited cases of quantitative research. Overall, current
literature on the education of foreign children in Japan is
mainly qualitative analyses of specific regions and
groups. Since most of the studies are based on
interviews from those in specific local regions or on
particular ethnic groups, there is a lack of generalizable
research of trends within the population.

3. Research question

Which factors affect mathematical achievement
based on the following categories: home environment, a
child’s individual characteristics, school characteristics,
parental expectations, and national identification?

As stated above, Japan lacks quantitative research on
foreign children and their educational achievement. This
study observes characteristics of foreign children and




their effects on educational achievement across both
region and race, creating a more general sample for
analysis. Previous studies in Japan have observed the
effects of school enrollment; therefore, this analysis
attempts to analyze variables such as school
characteristics that cannot be observed directly for
children who do not attend school.
4. Analytical Framework

An Ordinary Least Square (OLS) regression model
was used to determine the association between academic
achievement measured by mathematics class standing of
children and sets of factors. These sets included home
environment, personal characteristics of the child,
school characteristics, extracurricular activities, parental
expectations, and cultural identification factors. The
general equation is as follows:

Y;=a+ HE;b + CCic + SCd + PE;f + IDig + U

The sample represents 483 children attending
elementary or middle school in Japan. The above model
was segmented and observed through four steps. HE;
represents the vector of home environment
characteristics, including variables such as parents’ level
of completed education, country of origin, and income.
CC; and SC; were added in the next model, representing
the individual characteristics of a child (oldest child of
responding parent) and school characteristics,
respectively. These models allowed for the observation
of pre-determined characteristics. The third model
observed PE;, parental expectations, to further analyze
the home environment. Finally, the fourth model
included ID;, to represent parent and child national
identification variables.

5. Data and Variables

Data used in this analysis were collected through a
web-based  survey in Japan  called the
Second-Generation Migrant Survey in August, 2012
The research company that conducted this survey
specializes in immigrant communities and has a large
number of foreign monitors.

The sample was collected based on the National
Census distribution of parents’ educational attainment.
Respondents included foreign residents in Japan with
children between the ages of 6 and 15 years. This
sample identified four major immigrant groups in Japan:
Chinese, Koreans, South Americans, and Westerners
from English-speaking, Anglo-Saxon nations, i.e., USA,
UK, Canada, Australia and New Zealand. According to
the Ministry of Justice, these four groups constitute
more than 85% of the foreign population in Japan. Of
them, approximately 650,000 are Chinese, 500,000 are
Korean, 250,000 are South American (Brazilian and
Peruvian), and 50,000 are Western (USA) nationals
(Ministry of Justice, 2012b). For the purpose of this

1 Data used in this analysis were collected by a research
group led by Professor Ayumi Takenaka, Oxford Univ. |
appreciate Professor Takenaka and her colleagues for
giving me the permissions to use this dataset.

analysis, the collected sample (N = 623) was equally
distributed among the four ethnic groups. To control
regional differences, data were collected from residents
of the Kanto metropolitan area, Nagoya, and Osaka. To
observe the effects of school environment, 145 children
who did not attend school were excluded from the
analysis. In total, a sample of 483 respondents was
analyzed using the final model. This sample consisted of
124 Chinese (25.6%), 100 Korean (20.7%), 150 South
American (31%), and 109 Western (22.5%).
Dependent Variable: mathematics class standing of the
eldest child of respondents
Mathematics class standing was chosen over Japanese
class standing to eliminate language ability bias.
Respondents were asked to rate their child on a scale
ranging from 1 (toward the top of the class) to 5 (toward
the bottom of the class). Because only 7 respondents
answered “toward the bottom,” the grades were
re-scaled to a four-point scale: 4 = approximately
toward the bottom of the class (21.5%), 3 = around the
middle of the class (25.4%), 2 = approximately toward
the top of the class (40.9%), and 1 = toward the top of
the class (12%). Grading, let alone a parent’s
self-reported achievement of their child, is highly
subjective and may not be indicative of the actual state
of a child’s academic standing. However, observing a
parent’s perceived class standing of their child provided
insight into what drives children to do better or worse
than their peers
School characteristics
A set of variables was then included to test school
characteristics. A dummy variable for public school
(national and public) enrollment was included to test
general government-run schools against others,
including international schools, foreign language
schools, and Japanese private schools.
Questions concerning national identity
Questions in the survey regarding the national identity
of the responding parent and the child were included in
model four. These answers range from 0 to 4.
6. Results

The relationship between a father’s level of
educational attainment and a child’s mathematics class
standing can be observed showing a similar effect, with
a similar magnitude as a university degree. In terms of a
parent’s Japanese language ability, the results showed a
negative relationship between mother’s level of
Japanese verbal ability and mathematics class standing.

By adding models 3 and 4 to include parental
expectations and national identification variables, we
can see that mother’s Japanese verbal ability loses its
significance. However, other variables, such as a
parent’s desire for their child to complete education in
Japan and how accepted a child feels by Japanese people,
have a negative relationship with mathematics grades.
“Parent wants child to complete education in Japan” is
either “yes” or “no (completion of compulsory
education in native country)”, since there is a negative
relationship between this variable and mathematical
class standing, the result implies that the responding




Dependent Variable: Math Grades (1-4 Scale)

Model 1 2
Coef. t Coef. t Coef. t Coef. t
Father's birth year -0.069 -0.953 -0.048 -0.658  -0.051 -0.708  -0.052 -0.73
Mother's birth year -0.032 -0.441 0 -0.002 0.003 0.043 0.005 0.07
Father's years in Japan 0.033 0.757 0.048 1.018 0.048 1.028 0.038 0.819
Mother's years in Japan -0.023 -0.516  0.007 0.136 0.006 0.126 0.013 0.281
Father's completed education (ref: Middle School)
HighSchool 0103 1771 01 1731 0093 1606 0073 1.277
University  0.188 2.427 0.17 " 2.215 0.156 2.033 0.139 ' 1.836
Graduate School 0.126 2.034 0.11 r 1.788 0.09 ' 1.467 0.083 1.371
Mother's completed education (ref: Middle School)
High School 0.054 0.816 0.056 0.844 0.154 0.747 0.041 0.643
University 0.145 ' 1.656 0.136 1.561 -0.058 1.285 0.109 1.279
Graduate School  0.084 1514 0.093 ' 1.687 -0.076 1.461 0.096 ' 1.781
Yearly household income 0.168 *** 3.457 0.16  *** 3317 -0.269 ** 3.19 0.141 ** 2991
Part-time Employment (Y=1, N=0) -0.052 -1.302  -0.056 -1.399  -0.026 -1.454  -0.056 -1.433
Mother's Japanese verbal abiliy (0-3) -0083 * -2021 -0082 * -198 -0.274 ' -1.857 -0.048 -1.197
Origin (ref: Korean)
Western -0.266 *** -5.183 -0.25 ***  .0.269 0.154 *** 5107 -0.265 *** -5.056
Chinese -0.03 -0.61 -0.017 -0.026  -0.058 -0.498  -0.026 -0.477
South American -0.281 *** -3.886 -0.26  *** -0.274 -0.076 *** -3514 -0.275 *** -3.439
Child's gender 0.008 0.212 -0.005 -0.138  -0.006 -0.167
Child's birth Year -0.068 -1.3 -0.061 -1.171 -0.06 -1.169
Child born in Japan -0.046 -0.884  -0.038 -0.734  -0.037 -0.727
Attends public School -0.033 -0.769 -0.02 -0.476  -0.042 -0.996
Schools offer Japanese support classes (ref: don't know)
Yes -0.066 -1.49 -0.071 -1.553  -0.074 ' -1.649
No 0.101 ** 2214 0.115 ** 2518 0.117 **  2.609
Parents hopes of child's educational attainment 0.074 1364 0077 1.446
Parent wants child to continue Japanese schooling -0.145 -2.612  -0.164 ** -3.008
Participates in physical extra-curricular activities 0.058 1451 0.06 1.543
Identity/values (0-4)
Parent feels at home with Japanese people -0.065 -1.459
Parent believes that foreigners should interact actively with the Japanese community 012 > 2872
Child feels accepted as a member of Japanese society 0138 **  -3.191
Child keeps the culture and identity of their country of origin -009 * 2174
R-squared 0.32 0.335 0.343 0.376
***pn<0.001,**p<0.01,*p<0.051tp<0.1

parent assumes their stay in Japan to be temporary.
Simultaneously, the statistical significance of
variables such as a parent’s belief that foreigners should
take a progressive stance in interacting with the
Japanese community and a child’s inability to preserve
the culture and identity of his nation of origin are
seemingly controversial to earlier results. However, a
child ridding himself of distinctive cultural
characteristics can be perceived as the natural reaction
of a child trying to create a positive relationship with
his/her peers. Moreover, although parents may not plan
to keep their child in the Japanese school system, they
may take an active stance in interaction with the
Japanese community. Parents who choose to interact and
create a relationship with their local community during

the limited stay in Japan may create a nurturing
environment for a child’s academic growth.

Another important and significant variable is
whether or not a child’s school offers extra Japanese
lessons. Because the reference variable consists of
respondents who answered that they do not know
whether or not their child’s school offers such classes,
we can infer that both those who responded “yes” and
those who responded “no” are more involved in their
child’s education. As observed previously, parental
factors have a significant relationship with a child’s
mathematics class standing, and thus we can infer that
those who responded “no” do well despite their school
environment.

Overall, we can infer that a positive home



environment is important for the educational
achievement of a child within the ages of compulsory
education, and that these effects are resilient over other,
potentially hindering aspects of school and society.
7. Conclusion
Policy Implications

Throughout this analysis we have observed the
significant impact of home environment on a child’s
academic achievement. Currently, the MEXT has
focused on the implementation of Japanese language
learning programs for children who do not speak
Japanese as a first language. While language
development is important to help a child become
accustomed to school, policies that address parent and
community involvement to increase and nurture positive
interactions between Japanese and non-Japanese
students, may create school environments that are more
accepting of diversity and effective in the education of
foreign children. While efforts from both parents of
children and their schools must be met half way, bellow
is a few suggestions for schools.
Creation of an open network between parents
When a parent is new to a country and is unfamiliar with
both language and customs, it can be difficult to become
actively involved with their child’s academic life. An
inclusive network of parents and faculty members that
can reach out to new parents and familiarize them with
the schools systems may be effective in creating a
comfortable and supportive environment for students.
Supportive communication system between school
and families
MEXT has stated the importance of extra language
support classes for students who do not speak Japanese
as a first language. However, through the conducted
survey, 49% of responding parents answered that they
are not aware whether or not their child’s school offers
support classes. Although parents have a responsibility
to find out for themselves what resources are available,
this statistic may indicate that these programs are not
being well communicated to those who need them.
Buddy system and peer tutors
A system where a new student is assigned a peer as a
“buddy” is popular for schools with mobile student
bodies. By making this available to all new students and
also encouraging students to volunteer as peer tutors can
teach students on both ends to be flexible and aware of
the diverse needs of their peers.
Concerns and future agenda

The main concern of this analysis is that it does not
explain causal factors of a child’s non-participation in
schooling. This survey collected 624 samples, of which
approximately 180 responded that they do not attend
school. | hope to extend this analysis to observe the
determinants of school attendance and the aspects of
school that are most likely to cause a child to drop out.
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Table 1

1) 2 3

AFFINITY 2.191 77" (3.26) 2.7475 777 (4.34) 2.382 77" (3.05)
SCHOOLING 0.336 (0.02) - 40.615 7"  (2.23)
GDPPC -0.934 (-0.63) 0.081 (0.054) 0.082 (0.05)
INBOUND 0.111 ™ (2.32) 0.1568 ™" (3.50) - -
INTERNET 0.310 ™" (2.50) - - -
EXPORT -0.002 (-0.02) 0.0626 (0.57) 0.098 (0.83)
MIGRANT -0.412 (-1.55) -0.578 77 (-2.07) -0.287 (-1.01)
INVESTMENT 1.172 (1.48) 1.3531 (1.61) 1.001 (1.09)
DOMESTIC -0.129 7" (-2.16) -0.069 (-1.16) -0.096 (-1.46)
UNIVERSITY -1.684 (-0.32) -0.809 (-0.15) 3.978 (0.68)
ExColony 15.298 © (1.80) 11.751 (1.30) 10.737 (1.09)
PerPop -84.743 (-1.28) -7.029 (-0.12) -90.882 (-1.28)
CONSTANT 218.133 7" (4.88) 208.21 " (15.43) 110.509 7" (2.72)
Obsavations 44 - 44 - 44 -

R? 0.711 - 0.643 - 0.574 -
*RRT 10K UE, R 5%KHE, *X 10%KIETOREL, ONITEREEEZ RS,
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IV % A CREE BRI - 7- 7l 2 APN(Advanced
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DIRIME R X, BEORTRINCER IS %
D—DOTH2, =7 ADDMEIE, HES.SHICEHK
LB O 2 HE IR LoD, F2—7RD
DD & B D EI E B G T RETE B
WIREZRDFER EORE R fTON S, D
i D D=7 2 BT 2 D =AML L XL TE,
HAZEI0 2 & W AEAF I\ E B8 AT 9 2 S, TEEhEALES
BERFE DR £ DB S, 1 oIUETHE T
ZATP(7 7/ > v =) VBB DORE BN %,

AWFFEIE, EFLo & ) IR RO FE 7 1
77 HMTB T, DK IGHE % | 2 0= g i
B2 2 VX —REEEOZLICERL 72, K
HRODLEMMIIZ BT 5 = 2L X —RBBERE X,
FIZS bavy P 72BEZIEE L CATPZ 4%
TAHMATH 272010, KIBEBRE T TIELE
IR RS IS G 9 % 2 & SHSR v, — 5,
fREI O LEFMEIE, RN a2 =7 ViR
DFAEDIOERIETH 5 2 Lo, BHRNDORE
BOBE TR L B2 ZROZ Lo N
TE)., KBERE T CHIRZHERFT5 2 0
TE&%, DEoBER, o, BENEICED 2 = %
X — AR ORI IZ, ATPONZ - £l %
FRFICEIZ T2 2 LA RTH D EEZ D,

D R & UTREBWN 2 OB L, BRoIM
WEN NS Z EICkoT, LADHEMIRIEICH 2
CLETHILTL E)REBICRZ2EHREHKATH
505, KR ko> C, (REBEBEL T b IHE) %
FBoE 2 REMLHDOA DAL ZWHEPITTE
. 20X PRI 25 2 g0 ZEHA~H
T2 E2MFLTRS,

2 FE
20074 IcFEER S N mEN o LAl E 7V
(kuzumoto et al., 2007, Matsuoka et al., 2003) &, BEIZ

FRINT 05 FEMFENE R E 7V (Lambeth et al.,
2002)% FHTHRAEW] - A DKRREIRE T T v
Sal—yarvEfrol,

2.1 WEHDYIaL—varveEFIL

DRI D258 Z SR I TR C E 5 aldE 0
EMide TV ELTHIS L5 Kyoto model
(Matsuoka et al., 2003)% Fl\ > TR D € 7L 0344
XN IATHIE (Itoh et al., 2007) 23H %, A
T, BRIEDET VOIS TR ZZLEH T 5 L
7, fMilEERN 2 EROEERZZEM T L
TR O QAR ER I o HAEDIE R, ZH)
M GBI OIS HEL S e, 2 2T, Kiff
72 Cl3Kyoto model# Fv>, JRZEH & Bik TR 7%
Z6MEDERDOEEEZEMLIEZ 2 L TIF
1], WO LHMEORS #HWES S 2L —F

L7z,
£ 1B ERIRICBIT 2EROIGHEE
I MaZEl Ak
LEICa2 7 ¥ 1 )L 0.78 1.0
IMNITAEN 0.30 1.0
53 R 7 N 1) & BRI 0.0 1.0
ATPIEAZVEK T v % LM 0.88 1.0
—iH A E I 0.27 1.0
Na*/Ca S HaE 1.75 1.0

2.2 WIRHARRETVICE B TR F— DB

AR TR, BEINTL L BRI RE T
JU(Lambeth et al., 2002)% F\ > TIEFEEBREL T TD
IANX—FEN2M ) R E2MELL 72, RET L
Z 7 a—77 v 6 7R & T OGERERE ORGSR X
NTE D, Kyoto modellCHFFET % ATP « ADP(7 7
)y ) VIR - Pi(Y Y IR)IEE X U'NAD(= a F
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JECHEDECRE S, 2010), ZNEDNRTRXA—F %
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W, BRI R 2 E o oL X — RS I
B2t dteCBlgT 2> IaL—varve
AREIC L 72,

2 BTNWEDNT VY ABHET HRTX—F

NIRA—=% 22 VA

iR 5 O SR FE R B (k) 0.05

7V a—7viRE 21 [mM]
CrOMEER (Cr+P—PCr)  8.025x 1072
CrOMEEER (Cr+P«—PCr)  4.835x 1072

2.3 RBERMNIGHYEIRIEDZEAL
HRZEHHCIE, B & Ml U CHfifid L _ovic s v
THRRA B OPEZE I N D DS, AW Tl fidhk
ZNT, FFicZ7)a—-» " (GLY) L 7L 7 F v
(Cr), 7L 7F v vERPCr)EEMA & g L
TRELHEESTWVRRELIHEFITHERHL, ¥ 3
2 L= 3 v ET) ORI 7 [#£3],
223 1 BRAIH & RIS B 2 A IR EE 0 b

RHYWE A B Ref

GLY 10.0 1.0 Shelly, 1961

Cr 0.59 1.0 Rolpheral, 1973
PCr 0.42 1.0 Rolpheral., 1973
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R N Gy =y O V7 SRR Y
R
AVIILNIUHFIAIILAREE

AV TNZUFTALNATEENLLE NF
ThRJIA < BYT 2 NBRIGBIKME CH 5. B4
AFTI2 D AT L, MEICUER 25 & i
A, EEATDEMEEADE LIRS,
AR EEREES (WHO) OHEFHIZ LB &, BFEA1
TV A VAT K o CEEE - B
T35 AHuE, HRTH 25 ~50 TAICH |
HEEINTWS., 61T, BE~HETLIZHK
WROEWHR A 7P A4 )L 2N
BL, N7 vy (MWRM7RWIT) 25l & 2
LTWad. i, kiR Rk p o 1918
FITIE, A B & T D # o HIND
A NVAPRTAT L, BREOHFRA O DK 3 Fn
YL U, FEETL 4,000 5 A KA. ZHUEA
o Ebo b i<, T LTRLETENZ)
SR T I v THD. wITTHE, 2009 4E1C
BHSEDOBHR 4 7T P A )L A RFHLT
L. AARENTHEGEEDHKRNE., £z, 45
3 AT, 2HETE MO R EIHEED -
7= HING BIDA TN 7 A L ARHET
FRWTE MOERLE]. ZoXric, A
VINTZ T T AL AT ENKEZ WD
WRERD—2TH Y | [EF L UL TORKYE X
B (T4 —X s arbhr—L) BDEANRATY
5.

ErREAUTILI T IS ILADKLS

NEIZ W E CleEREZ2m L3, #ix
R TANAEDT 7 F 2T 52 & T,
AVINTZ U IAL LR EF>TE, LL
RINE, A VTN T AN ATERE LT
W ERD > T\ d. ZTORKIE, ZOov AL
2 DR HGREICH D, AT
ANV ATEEIE#REZ RNA & L CTREEL TV D
7o, BEMEHE LT, TOERERTE B
DO—FEIZb kS DF0A 0T FoA
JVAFFERLS LT D2 LT mEOREL A

A RBERE A |

EE-REHEEER. vy 77— 2R
RS > S IE RN TN DEDTH D, FE
BRI, LA N A TH D H I 7 /L0F, 2001 4
WCHAENTHERSNGD N, £0 3FR%KIC
12 2 7OVIERE A B L T B, F 2 CTHAE,
BERBOEWNA TN T AL RTK L,
Frimiczh< . 3 2b btk sl Lic<»
OB NLEENTWDS. SIcElT 54
VNPT AT, BENEZ YRR
CEAN2N B NP3 /N il N AR TR (I N
DD, Rt uA N AEKEEDL -
Wi, DA NARD “BEPBEZ DI WA K
FENETHIENPBOTCEHEETHD.

1.3 <74 %~ 0 RNA [Z & & 4 {KBEEEE

F 2GR, IBENEFO~ A 7 v RNA DHERE
DEBRINTWVWD. A 7B RNA &iFX "7
BHIHERR SNV v a—F ¢ 7 RNA O—F&
ThY., Ay Uy —RNA(Z X7 EDORE
KN EPN TV B4 RNA) OESNICHEET D
Z LT, A vV —RNA OSRCEIRILE
AR ER T, BT, 2O~ A 7 1 RNA DSl
NIZBALTEXE A L AZEERE LT, 20
BLRFEAZLHE L TWD I ENRHLMNZ
o TER.FIZIX, B RRETH~A 2 1 RNA
WA LTIV A )V ADEEZ Iz TV
L ERHESNTEY [2], fhich HIV 72 &
T~ A 7 11 RNA DEFHJAT 387 5 6272 -
TW5. 5T, A 7 1 RNA D7 A L A4
M2 G L2 o R/ STV 5.
FEEIT CHRIFR T A VAT D~ A 7 1 RNA
ZRIH LT ERBERENBERB T TH S [3].

1LABREH

1.2 Hick_7=@, f o7V FoAL
ANZHK U THREMIICIS gk e LT, A7 1=
RNA Z WD 729121%, ~A 7 1 RNA ORERYH-
A NREDLLTICER LN &5
Lo T D, LLAERL, B FO—FED
HWHELT AL L TNAZ T AL L RITEBN



T, ~A 7 1 RNA DEFEH A HEL AN fRERF &
NTEI=ON, & L TCORERIIC b [A] CALYIDM PR
SN0V TIE, ZFETHLLS &R
INTIhholz. 2HFH, A7 W
TANABRED LS IZELL TETDNE X,
RIS > TWRWER SN N =D, &7
J ALV EON TRy LA B T o (b A&
NENHRET 2BV ETHD. B, 4
VINZUPF T AN AN — R Lo THEE
WMOBEA T VELZ TWDOIIRIEZITH -
TWhRW4]., — T, A7 oafil
ADT 7 BNEl < 0B A& EOWFFEREEI 3 K )
BN —Tr v T aAT T2 1902 47 B
2013 H-F TOHKI 100 4R ITIE B R FND T A L A
T ADPFERINTWD, ZOITESICE v
TTF—=HThb. T CRIFETIEL, #wE 100
BEIZEDLA TN TALINVAT ) DE
W T RBE AN 21TV, IREES VW EFR
RAZLT, w472 RNAEZN LI REA Y
TN YT AV ADBREORE S &S 2NT
THZEEBRE L.

2 ARMERUVFiE
2.1 ARHAR

A TINTZ Y TIA AL AT, BRI, C
RO 3FENH L. AFETIE, BEPBK, E
b FE CHEA< &L, BEEOEmWARLL T
WL T A IWVADIREFRTR G L L. Wk
100 FEICPEA A RIS TN P I AL L ZADS
J 5% Influenza Virus Resource 2>HHUS L
72051, BU& L7z 7 A L A DOFAEIE 20,072 A
T, FONRITBEAL TN P74 )L AN
8,915 K, A 7N H AL AN 1,837
K, B AU TN TAAN9, 320 AT
HoT=. WIT, ¥4 7 o RNAIZEE L T, 2647
FFECiie P32 —RLTCWA3HED~A 7 1
RNA (miR-323. miR-491. miR-654) 231 > 7 /L
T T ANV AOBEFEMEHENICES L TnB &
WEIHTWE, 22 THhaxIZ. Zhb~A7
2 RNA MLODOTE F T HRFE SN TN D N EFH
57201, B b, B, BRRORTO~A 71
RNA DOEH1E %2 miRBase 7> 5 i L 7= [6].

224N o OALIIADELRLRY FD—5

FPHLIT. A TN A L ADRE
DAL 2B H M2 D720, FF 20,072 K
DA TN P I ALINAZADT I ) B %
M- THEL, EWZERL BWEITWS
DT, BLFPELUE 2 FH Uiz, Z Ofds)
HPEIZE ST, BEFHETHDETA LA
HRR 28, #exy N —27 ZHEELT-.

2.3/ X< 4 O RNA DIRHIR 7 DIRTF IR

WIZ ., EE~A 27 v RNA OERELHI MR S
NTWENEI DERALNICT DD, TG
LTeA LV INZE YT TALNVADRIX T VAT R
BeHaT 74 A ML, APV a Il Lt
OF¥EHRE (== et —fH) ZHHEL,
EERIELS DRI E S WA B b L7 (X 1).

H=— > PlogP; (1)

i=a,t,g,c

G DT, PR F OMBUEE 2, K13
CiyaryIlEtoRYEREERT. = bR
E—(DIX005 2 DOfEZ &V | ZDfED 0
WIS IEEREFESNTEY, 2 1233 e
MBI REERNRE TWD Z L 2R
BED~A 7 RNAICE LTI, & RSk
18 FILIZEEE D~ A 7 1 RNA BIEET D )
R LNCTHEOIC, KEBDO~A 2717 RNA
DBIETOWEHEESN &, A TNV oA )L
AEMETr ML ND~ A0
RNA (miR-323, miR-491, miR-654) DEHI H#k %
1To7-.

SRR UEE
BTAVINIT VYDA ILADEIZDNT

ATV Y AL A IRE B O BE & TR O
W, FHEBEICNTOBR O %2 AN
25T, EOERREILIET ITRME L TV 5.
FORD, EEMLHWLNTE 2, #ELOH
BV EARGE U722 WARKEIE O R B 721 Tl
DOEMER L Z H I B T D Z L IXTE A
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