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Abstract

Identification of difficulty of words plays an essential role in teaching Japanese.
There are many situations where the difficulty level of a word is considered, such
as prioritizing the words to be taught to learners or not using difficult words for
beginners. In general, the difficulty of words depends on the learner’s background.
For example, since learners whose mother tongue is Chinese know Chinese charac-
ters, they can learn Japanese words written in Chinese characters more easily than
learners whose mother tongue is a language that does not use Chinese characters.
However, previous studies on the difficulty of Japanese words did not consider the
difference in learners’ native languages.

This study aims at estimating the difficulty of Japanese words for native Chinese
speakers. We focus on estimation of the difficulty level when learners study a
word for the first time, and also focus on only Japanese words written in Chinese
characters (Kanji). In order to measure the difficulty level of Japanese words for
native Chinese speakers, for a given Japanese word, a Chinese word written in
the same Chinese characters is searched first. When it is found, we measure how
similar the senses of Japanese and Chinese words are. The more similar the senses
are, the lower the difficulty level is regarded to be. The similarity of word senses
is measured by the alignment of the senses in a Japanese dictionary and a Chinese
dictionary. In addition, more fine-grained difficulty levels are identified by checking
whether the glyphs of the Japanese and Chinese words are completely identical or
not.

In this study, we define the difficulty level of Japanese words as follows. Based
on the classification of Sino-Japanese words in the past document, four difficulty
classes are defined in ascending order of difficulty: S (all senses in Chinese and
Japanese words are the same), O (some senses in Chinese and Japanese words
are overlapped), D (senses in Chinese and Japanese are totally different), and N
(the same word does not exist in Chinese). In addition, even when a Japanese
Kanji character and Chinese one are the same, they are sometimes represented by
different glyphs. Therefore, the classes S, O, and D are subdivided into X-1 when
the glyphs of Japanese and Chinese words are the same, and X-2 when they are
different, where X stands for S, O or D.

The classification of S, O, D, and N for Japanese Kanji words is carried out as
follows. First of all, in a Chinese dictionary, we search the same Chinese word as
a given Japanese Kanji word. If the word is not found, we convert the Japanese
Kanji character to Simplified Chinese using the Chinese-Japanese Kanji mapping
table, then search again. When the word is not found even after Kanji conversion,
it is classified as N. Otherwise, we extract definition sentences of the senses of the
words from the Japanese dictionary and two Chinese dictionaries. The Iwanami



Japanese Dictionary is used as the Japanese dictionary, while the Hakusuisha
Chinese Dictionary and the Contemporary Chinese Dictionary are used as Chinese
dictionaries. The senses are written in Chinese in the Contemporary Chinese
Dictionary, so they are translated into Japanese using the Baidu Translation API.
Next, we calculate the similarity between the word senses in the Japanese and the
Chinese dictionary, and align similar word senses. A word sense is represented
as a vector, which is the average vector of the distributional representations of
words in a definition sentence. The similarity between the word senses in the
two dictionaries is defined as the cosine similarity of the two word sense vectors.
Among all the combinations of Japanese and Chinese senses, the pair of senses with
the highest similarity is aligned first. After removing the aligned word senses from
the two dictionaries, the same process is repeated for the rest of the word senses.
However, when the similarity between the senses is less than a threshold 7}, that
is, when the sense similarity is not sufficiently large, we do not consider that the
two senses have the same meaning and terminate the alignment of the senses.
After the alignment of word senses is completed, when none of the pairs of word
senses can be aligned, it is judged as D. When not all but some of word senses are
aligned, it is judged as O. When all of the word senses are aligned, it is judged as
S. We perform the sense alignment for each of Chinese dictionaries and Japanese
dictionary. If the results of the two dictionaries are different, we calculate the
score of the word sense alignment, which is the average of the similarity between
the aligned word senses, and choose the result with the highest score. When
the Japanese word has two or more parts-of-speech (POSs), the sense sets are
subdivided according to its POS, then the sense alignment is carried out for each
subset of the senses. Finally, the difficulty class is determined as S-1, O-1 or D-1
when the glyphs of the Japanese and Chinese word are the same, while S-2, O-2,
or D-2 when they are not. In addition, we propose another method to use Word
Mover’s Distance to measure the similarity between the senses. Also, we propose
another algorithm that considers many-to-many alignment between the senses.

The proposed method was evaluated from two points of view. First, we evaluated
the performance of the proposed method in identifying the difficulty level. In the
experiment, only S, O and D were considered as the difficulty level, since the
discrimination between N and others, and between X-1 and X-2 was obvious.
A test data consisting of 279 Japanese words with its gold difficulty level was
manually constructed. Then the accuracy of the classification of the difficulty
level was measured on this test data. As a result, the accuracy was 0.763 when
the threshold T}, was set to 0.196 by heuristics. Although there was still room
for improvement, it was confirmed that the proposed method could identify the
difficulty level of Japanese words with the reasonably high accuracy.



Second, the validity of the proposed word difficulty classes was verified by a
questionnaire survey of native speakers of Chinese. We extracted 5 words for each
class S, O, D and N from the test data and asked 22 native Chinese speakers to
rate the difficulty of these 20 Japanese words on a 5-point scale by a questionnaire.
The rank correlation coefficient between the difficulty of the proposed method
and the average of the rating evaluated by the Chinese native speakers in the
questionnaire survey were calculated. The results showed that for beginners, the
correlation coefficient was 0.788 with a p-value of 0.00004. In other words, a strong
correlation between them was found, which was statistically significant. Therefore,
it is found that the proposed framework is appropriate to measure the difficulty
of Japanese words for beginners.

The main contribution of this thesis was to establish the method for automati-
cally estimating the difficulty of Japanese words with the high accuracy, taking into
account the characteristics of native Chinese speakers who know Kanji characters.



i

HABHEBEICBWT, HEOHGEIZEERKE 2R3, ZEECHZH
FEDELIEN 2D D, FIFEEICH L TH L WEGEEOHHZ#II =D 231,
HEEQHBEZNE Y T3 5HEIZZ V. —RIC, HIEEOHMBEIIHAEXEED
BRAMCKES 2 E2o03. Hl2X, PEEEZREEL 72285 3ET Y
HoTWdDT, BFZHHLRVWSELRGEL T2FEE LD PFEFRGLOH
EERFELPTWVWEEZILNS. LI A, HAEHEDH S EICE S 3 /T
"TIX, FEHEOREDEVIERBIN TV 7.

AW, PEGESGEGEENRYE LA AREHEEOH S ERHET 2 %
HE $5. 72720, HEZUDTHME LI XS EEZHAONRE L, #
SERHEE T 2 HEEIIET TR INI-HEEICR 2. HETFEH > T\ 3 HEGER
FEREBICE o TOHAGEOHEDOH G E L #HET 272012, BFTRILINH
AFBHERICH LT, ZN R CHEREORHEND 20%F v 7 $ 5. [FIUHGEN
HprE, HREOEWE FEFEOEKRS ENZITHTWE 02D, HMTn3
HEEIZCHZEMEWEHE T 5. HEEOREKOFELEIXH o HEERFEIC B
ZEBRDOXIMPTIC L > Tl S, T/, HAGEHGE L PEFEHGEDET RO
BI—HLTWEINREIPICXE o THGERZ X 51I2/Mabs 5.

73, HEEOWMBELZUTO LS ITERT 5. MUTIc k2 ER THIEEE N
JE BIEEE | BT B HEBEOSEERIC, HBEMRVIEZ, KEL S(HAKE
FAEHERAETHEL), O(HHFICHB 2 EHA—EEL >TW3), D(HFICHBI
DEENE L R S), N(HAFE L R UHENHEFEICFELRVL) D 4DOD 7
23T 5. £, HARELHEETREUETERRELRZFHRTRIND 2,
MHB. FZT, 75RS,0,DICONTIE, HAZEHE Y PEZEHEOB TR
WAL Zd X-1, B2 23X X200 L51/lbs 5.

BTREFEDS, O, D, NOSFHIMLTDO L 512175. 3, HAEOETREL
FECFRICHEEDHEREOHEICH 202 MET S, b LAEODLLRVWEES, HH
BEr<o 77—V %2R L, PEREOBHETFICEIL TrOMEKRT 5. HY
EEMLTHO RO ORWES, N e 5. 2nlWNE, HARGESE»SH
AFBHFEDGER T, PEEEHE> OHPEFEHEORBR MM T 5. 7, ERL
LHICEOFERT DM T 2. HABORFE L L CSREGER LY PEFEDE
FHr U TH/KHHEFER M » BURBEREGMZ AV 5. BIRTEEFH TIEEER SO
HEFETEIN TV S, Baidu #ARIER API ZHWTHARGEICRERT 5. RIZ,
HADOREEDERZRDFELERZFEL, LTV IEROMSFIIZITS. EERORY
MLIX, ZORBROBRXICEEN 2 HEBEO TR EERI v $5. H
HFOFER DML, 2O0DFERDONRY MlDay 4 VELUECTER T 2. HAGE
DEZRLHFEREDEROETOMAEDLED OB, FLEIRD EL R LFERD
Mz FTHIETT 2. NS S NEROMEZRRE, D DFEROMICOWT
A CABEZ#ED RS, /2L, EEOBEMEDIBIET, K h/hSwnwe x, DX bk
FEOHELENFICKELRWVWE E, “ODBRIIFICEKREREO L IZAR X



3, BROMIMIFERT §5. EROMFITOK T, WIS TE 358
@@#10%%0#6mmz%@Dtﬂﬁb SIS TE 35 %@@@@5#
ETOFERICOVTHIMfIIITERVWE ZIXO0 LHEL, 2TORERICOVWTH
T TEe ZES e HET 5. LEEoHEEHEFEORFE L THKMEH
[EFEGFH » BUREGES L Wz 2 F O Z N2 U OVTITW, 200FFEICK S
HIERGRN R 255 M,m%®ﬂmﬁﬁwx:7wﬁmﬁﬁgmtﬁ%ﬁ®ﬁw
EDWEE) ZH B L, REWHOHEMREZHRHA T 5. £/, HABHEIZH
njnn@z%, TR ICEER . T - ECH G EOHEZITD. ??"ﬁcu, Elzlgng$
FEY MEREHEEOBHFE RIS B L TWVWD L %13 S-1, O-1, D-1 DWFhhrz, —
ﬁbfb&bk%@&lO&DQ@bfﬂ#%%%E??XZT% Z DAz,
FEFRE OFELIE ¥ LT Word Mover’s Distance % W\ 2 F1EL, FER DML
EATOBRCZWNZOXIMT T 2 EET 2 FEDIRET S

BEFER 2 DOBETIHMEL 7. —2HIZ, 2RFHEIC X 285 HE DR
PEHMEL/Z. N2 ZhlANoXE], X-1¥ X-20XANEEAZRDOT, ZIZTIES,
O, D DHIEZRITo 7. NFTIEROHESE 25 U7z 279 sSBOHEFRLEE 7 X
M=%t L, BEFRCL2EGEHEDEMBLHIHN. ZOME, ta—V
AT 47 A EoTHIET,, % 0.196 LRE Lt %, #MHEHIEDIEMIRIZ0.763
Yol WEORMIZHZHDD, %ﬂiﬁkiéﬁ%ﬁM%M@éﬁﬁmmm
BICHDHEFERD. ZDOHIZ, AR TIRE T 2 HAGBHGEH S EORED, FEE
@EP.E nnuﬁ%ﬁ3gﬁfﬂ‘éf%5ﬁ‘%*ﬁnﬂfbﬁ_ AP ]‘7" 5175368 O D N
75 ADHER ZNFNSEEME L. 22 N\OHERERGEEEICH LTy v 7 —
FRHAEZITY, ThoD20FEO HAGEHEOH G L 2 5 BRFE TR L TH 5 o 7-.
REFIRICEZ2HEBHGE L 7 > 7 — MABORIBERIC X 2 HEEH S E D EAL
MR Z KD 2. ZDRER, F1EF I LT 1% OB BE/KAETHH ICHED H
D, IEBETEOHEHGEOREDOZ UL HER I 1.

AR DT 2 HENEIETEH > TW\Wb WS HEERGESEE ORI 2 ZE L
THAGEHEOH S EPIREL, 22 EME CHEMNICHE T 2 FEEZELL
2R HB.



B1E
1.1
1.2
1.3

B2E
2.1

2.2
2.3
24

B3E
3.1
3.2
3.3

3.4

B4a4E
4.1

4.2

IEL®IC

BEERRZE

HAGEHGEOH S EHE IS 20098 . . . . .. . ... ... ...
2.1.1 HAFEHGESEEZNRE L-HAEHEOH G EHE . . . .
2.1.2 AEAZNRE LIHABHEOHGEHE . . . . ... ..
BB ARBEORE
TEXZANOMECEICET AR ..
AWFZEORE

REFE

AARGEHEMGEDES . . . . ..
HEESED R OMEOMIE .
BASESECVREDMEE . . . . .
331 BEEF-XOMER ...
3.3.2 HEBEDIEOHETE .. ...
BEBBOMISMT ..
3.4.1 FEFOBECIE . ...
3.4.2 EEFOMISMT ...
3.4.3 WA ERULEROMSMNT ..o o
344 BNZEERUIZBRONMT ..o L

B aii]

SESREHIEOFM . . .
411 F—=&Xtvwy bOER ...
41.2 FEERFIE . . ...

414 NIRRT, &b . ..
MABORBEOZYMEIAL . . . . . .
421 T7yr—bHEEOME ..

30



422 FEHREEE
B58 HHOIC

5.1 FE®D

5.2 SHBOIRE ..

T ] A BRXUNDBHRZHIFISIL—ILO—K
T8#&B 77— RAER

11

44
44
45

49

52



3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4.1
4.2
4.3
4.4

=

X

S,O,D,NOBIl . ... .. 9
DO 72D .. 10
BEFEOME .. 11
FKH AR EREREH OFERSC OB . . . 15
= Ko TN Dieb 2 REST 26 . . . ... ... ... 17
HEEHAEOWHED 7O —F v —b . . 18
TFES) OFEFTOXIHFOR ... 22
MBIk OFEFOXIMITOB 22
MHIfR ) OEFROXICIFOR ... 25
FERMOBELIED D . . . 32
REZZE X/ T T —XICBI 2 EMEOL ... .. 36
4 BFEOHGE LIATEMROFIR a7 e otk . .. 41
RS EOHEEDERSHIE 42

111



=B R

3.1 ARMRICBY 2 HAREBHEQCHSEOER . . . .. .. .. .. ...
3.2 HEIREEESEHLOIRFE ..
3.3 EERCLIANOIEREEIRT 2 — A ..
34 ZEGFEREEDERXOB] ...
3.5 MREANHISZR ..
3.6 ZNEBEREZRE L THEE OFEROMICMT . . .. ... L.

41 TRABNT =R
4.2 HEEOWMDEHEOERSER ... L.
43 HIEETNQ)DMIGE . .. ..
44 HEETNAVG)DOMIGE ...
45 HIEETNB)+Q)DMIGE . . . ..
4.6 FEEBRFEER ...,
47 7Y — b CHHALLHESE S ZARIOBGER . . ... ...
48 FTUFr— R NEEZEOHREL AL .
4.9 4BREOHMBEE 7 V7 — NRABEOHSE R a7 OIEHBEIRE . .
410 TERFEO#GE . 7 v — NEBEOHS E R a 7 ONEHBEIREL . .
4.11 HEEORERSHIR L Eg2 a7 OEMMHEBERE . . . . .. . ... ..

Al EKAEFPERERNC B 2 FERCNDERZHIFR T 20— . .
A2 BIEREESSLC B T 2R LUV D IFHZ IR S 51— .
A3 ARERERINC BT 2RO ERZHIFRS 2 v —0 L.

v



F1E [FL®HIC

1.1 B=

HAGBHBICBWT, HAREHEOMS EIXEERLE 2R3, flziX, H
AFEHIMDOHER T DR, WIFETIHEBONBEZHMTES X512, HZ 3
HGEDQMBIEIEMN 2D, HLUWHEOMHHZERITTWS. £/, ¥I¥EICIZ
HENHE L WHABOTFRA MR DHo/o &, TNEHEEEOFAE IS TH
FRLPTWVWTF R MIEZMZ 5120, HREOHEOHZE R B 50 L DRE
TEIRENRD 5.

—fRic, HEOHBEIIHABEZEEOERARCKET 2 EZLNS.
ZR, PEREZHFEL T2¥EHBFEREFZH > T0WEDT, EFTHIEDEKD
HHTX2Ze2HD, ZOIIRHEOHGEIIKI R EIZDNS. L
Mo T, PEFENEGESIIETFZHFEH LRV ELREE T2 EE LD T
KL DOHEEEEF LT VWEeEZOLNS. AAEAENGRE L-HAEREOHS
FEHERME Y LT, HAGERIRBROZERBILLAshTnwE, Larl, 20
HEDEDFIETIIFHE DORFBEDOEVIIEZEIN TV -2, HAGERE bR
THSENEVWE BONIHETH->TH, BEFTRILTIBIIOVWTE, HE
EEREE L TREEEEFAT N, SR THETTERIHENITE 285581
24255, RO TEHEEGESF (BBIUR)1 O RH LEE 76,536 38 % AT 45R,
BRED H D 25513 49.4%, FEFEIX322% TH -7z \0wD [11]. ThbbH, BEFET
AL SN EREIXFEOEL 2D TwW5 . PEFEREEEEE, ELLH#EAITE 3
PEIPITE DL, FEEL OHARGERGEIIEF TH2EEERLHHTE 2
=

EERREED NN OHAGBHE OB 2018 FEHATEHRBEREHE 1
FAuE, PEOHAFEFLEEBT 100 TAZ#EZ, HAEFEEORDZWVET
Hb. BB UHR-AKEEIEPOEICBI 2HEFEEZREL T2 HAGEYEE
HHMZ % e, HEFEREESE O HAREXEEOBIIFFAE THRE IO TV I
EIDDHIBIEL RS, HREZAEOHGIZTBOWTEEEOERAFBDOE N E
B2 &I, PEREEREEL T A EEIERTCERWFEETDH 5.

D E>e, HAGEHEDGH THW 2 HEEOH S EIZ N EDOREEEE R L T
ERTEINETHD, FRICHFEEEDZ I LHEREEHEL 322 8E LR
HAGEHGEQOHGERHET L e PNERTH S, LrLEgds, HAGEHED
HED TS 2T D2 1%, HARGERGEGE, £23H050 35 EANEY

1



BEENRe L, ZPEEOHEDEVIERBINTWEL-72. KT, BEFEHI-
TWVWAHERERFEEEICE o TOHARGEHFEOH S X, NWHNZHEDH 5 E
EMAT AP TIEAR T TH S.

1.2 BHM

ATEIE, HAEORHE L PEFEOFHEICBIT 2EEDBEVWREHTRILDED
WHOE, ¢la RS 2R LI HARGEHEOHGELHET S 2 2 H
Ned5. ZZTOHEOHZEL, HELEHE T 2 Z20HL X, TRDOBH
o %?%ﬂk%‘éﬁﬁ%‘& BEREHHT2H L X230 35, £/, HHEZIH
%T%H$E$E@@?Tﬁ£éﬂt$5k@ﬁ?% B R 5T\ B HEEE

REEFEEICE o COHAEDOHFEDOH ZIE 2 HE T 57012, BFERILEEIIHT L
“C, INERICHEREOHIEND 20%F v 73 5. RIUHEELRDZ X, HA

FEOEKR Y FEREOERA ENSZ T T E 028D, BITuw 2 HEEZ 5 A
#ﬁmtﬁﬁ?é HEEDO BRI IZH P O HEEEFEIC B T 2 3ERDOXIOAT
ko THlS. 7z, HAGBHGE PEFREHEOEHEFERILVTEIC—HL TV
LPEIMITEoTHGEZ S DI LT 5.

ARFL T, $a@ﬁ%ﬁ%%ﬁ?é&x&@ﬁ%w%ﬂé%ﬁ%ﬁm,%%%
EORMMEZFMGT 2. 2512, HABYEHE I CHEBEOHMAGEICET 27 v 7 —
MEEZITV, HBRENKL 2 HEOH G EN AN A CRET 2 HEOH G E
ENE—H L TW AN EMGEES 5,

1.3 FERX DB

AL DOWIILLTO@EY TH 5. H2ETIE, N OBHEMZIEEZHENT 5.
FIETIX, BEFIRCOWTHHT S, HA4ETIX, REFEOFMER L 7D
FERICOVWTIERN S, RZIZ, BHETIE, ARXDOFLHLSHOBE IOV
TihN 3.



F28 FEHERAZE

ARETIE, AHFBEEST 2RO VWTHRRS. 2.1 6iClE, HAREOHSE
HIBICEET 252585 5. 2281, HAEHEDOETUHEBT 3 HFEDK
BT AR T S, 23HTIX, 73R OMELEICET 2582\ T
DR B. KX DIREFETIE, HFEBOHGELHET %, 7FX MOHEM
EEZDERD 2720, ZHUCEETRHRERNT 5. RIRIC, 24 HiTIEAR
W5 & B ZE DE N OW T L 5.

2.1 HARFBHEEOHZEHTEICEAT DML

C ZCIEHAGEHFEOH S K2 HE S 2 AT Z 2 DI TR 9 5. 2.1.1
JHTIXHAGERRESE 2R E L OAGEHGEO# S EHIEICB 3 205t %, 2.1.2
HTEANEANZ MR E L7 HAGEHRGEOH S I ICE $ 25t e a3 5.

2.1.1 HBXRBHEFEBZNRE LI-BEAEBEHBOHZEYE
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3L DEADD D, XFE s DHFE w; 225 3CE s DHGE v, NOEHA 3 A M XHEFE
RZ MAEOZ—2 Yy FEETHS. 2 ZTIlE, BEROXRZ MLVEELEZH
WAFELRIUL, HFEXRZ bLe LTNWIC2vec ZFHWS. ZLT, Xshb
XS IR TOHEBELHZET 2R/ NOfiEa 2 v WMD IZX > TaE XN H
MOFEREE 72 5.

(3.1)

costlzs o =

3.4.2 EBEOXIMTIT

HAGBHFEDFERDOES 57 L P EFBHFEDERDOES SO o#HE Y 7 X S,
O, DDWVWITNZHET 573V X L% Algorithm 1 IZ/R”7F.
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Algorithm 1 S, O, D O¥E

procedure DIFFICULTY-CLASS(S7,5)
SA=1

while S7 # () and S¢ # () do
/€s7,s¢esC Sim(S;‘]a SJC)

i

(ilaj/) < arg max(i,j) s.t.s

1:

2

3

4

5: SiMgense < sim(sy, 55’7)
6 if simgense > T, then

7 SA <+ SAU{ (s7, 3](-/:, SiMsense) |
8 ST« ST\ {sd

9 S€ S9N\ {5}

10: else

11: break the loop

12: end if

13: end while

14: if SA is () then

15: return D

16:  else if S7 # () or SC # () then
17: return O

18: else

19: return S

20: end if

21: end procedure
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AATHD sim(s], s¢) X 2 DDFBERXOFELIE L KT, HAFEDFER & HEFED

ERORTOMABDED B, sim(s!,sC) T < 726 BHORE (1,]1) b
L (417H), ZDHRARKDEHREOFEBEE simense £ 35 (51TH). HRGED ' F
HoRER e FERED / FHDIERIIFE UEWE RO & A% LTI, 845 SA
WBINS % (T1TH). SAKIIT SN 2REE DM & 2 DM OFERBELE %5
PRI 5. MG S NT5EFRE ST ¥ SChHRRE (8,91TH), FRD DFEFRICOWVT
I CAUEZEDIRT. 72720, Simaense DRE T, L ETIERWE &, OF DFER
MOBELER T RELZWVWE X, 2200ERIIFACE®REZEOLIZAR X T,
FEROMITF EE T2 (6,1117H). BIE T, 3EBRIVNCVET 5. ik 4 %=
TR 3.

FERONIHT DI T, 14~201TH T, MIMIHIITE 23EHROMM 10D
Horoknwe 2 D eHEL, WM TE 2EROMIED 202 TDFEFRIC
DVTHMTITTERVE X0 LHEL, 2TOREBRICOVTHINTINTE
T2 EXS HETS.

Algorithm 1 FFEZROBELE 27 FMLVEELETHRE T2 Z e Z2IREL TV
H, EEROBEMEZ WMD Tl 3 & 23 FRIROUHZITS. Z7ZL, WMD THE
H X2 D IERE GEEME) 2T, FHAEZIFEMEICE XX 2 BIEPMNE
THd. 41THTE, Bl —F DI VEEROM (7, 5) Z#ERT 5. 6 {THTI,
HEESRME T, UTTH2 e 2 7T~9fTHOUEEZITS. bbb, HEELEIE
T,, £ D RZ2FHUZ, FBBROMIGFTF ZITHRW.

FERDOMIMFF OFIZ X 3.71RF. ZOFITIEEEE TEH] ITOWTERONT
IS 2IToT05d. HARGEEHFED THJ1) 12X 2 D0OREFRD, HEFEHGE 1T
1 WZIE3DODEBEHERDLD 5. EREOR EOBUEIZFER DR Y MLVEELE T
SNFBEROFLETH 2. FLEIRDKEVEROMIE ] & s§72DT, 3
CNSEXMIT 5. BRENZFEROFPCTHELEI R D KEVIEZROMIE s & 5§
RDT, RZINSZXIBTT 5. HAFBOFERIZD SERIN TRV, Xt
T ONIEEET L, HEE S S 2% 0 L HETS. B, BET, 2 02133%
ELTWS L E, HELENZALT OEEREOM (ZDHITIE s{ & s§) 134300
7wz 2ics 3.

Algorithm 1 1%, HEREOEFE & L CTHKHHEFEREM » BIATEGEFZ Wi
LEDEFNFRICOWTHEAT . 200X 2HEHERENEL 2LGEIE, R
(3.2) IR T RBRDOMITT DR a7 (ST & 7= FER M O LUE 0 FEHE) %
BHL, KEWHOHIEMREHHT .

1
sense-align-score = M( Z simy, (3.2)

*,%,80my )ES A

2DODHEREFEZ AW & ZOHEMRDIRR S & ZITHREREZE 2 7 X
EURET AH1%X 3.8 13, NEK) &\ BRI LT, GiRERERH Y [k
P EREFFLOER OGN T 2T o 124K, S 7R LHE L. —/T, Al

21



BAEHE(S REFFR PEEHE(EKEPEEERER

0.38
J—ooEEHIILT AROHS K

C
ST BV 20 EI-EEICHLAS A EA. s,

0.73

s | AEEBTBH, (NERFIT DRI EN. | 5,C

T =0.2 fi8, . 5,

X 3.7: T DFEZDOIIT OH

BAGEIE (iKEER) PEEHE (BKEREEHR)

su!| EPIELTTIC LA ELTRIFT SFA. | 065 ;ﬁ%ﬁlﬁfékl:ﬂ*éﬁié%'l'iﬁé 5,€
. =] o o

MDA SBLRLNARLTE, bl A,

52! | MEOHDVEBLIRBRES . (ZRIESO e [ATEBHLEE BB EEEUR | o
¥, : TR, 47, HRAK,

S (0.65+0.39)/2 = 0.52
ARRHE HRERRY hEERE (RAREAR)
J

51 | | AEELG e mEGSES BARREE. | ¢
MEDSBLRSN ARLTE, DL 157,

s | MBEOHRDVERLIRBHEEN, (THIZED 0.57
¥,

O 057
3.8: THBIR ) DFERDNCA T DB

[EFEREHL » BRI X 2 HERRIZO 7 7 A TH -7, A (3.2) ITRTHER
DX IMF DR a7 28T 2 v, HKHEREFHEOEEX0.52, BEER
HTIX 0572725, BREDTBRATHE VDT, lEBIFK] OHHES Z 230k
HET 5.

3.4.3 mAZEZRLIEROXNDMT

AIREFER T, 1 OO R LEIMERONFOERLFOZ e A I
. FRUIHR LT, FEFEEOFETIE, RELEBICIHL T ODHFEDER
PR HEH IS Z DU, FEABICTT N TERYPEELNE b D
5. R3IACFOHIERT. HAGEHED THE 2 [E# X, WbWw3¥ES
FHEZWVEVEEGEFT, L LT e dhiuIHEme LTEIC v d 3
23, AWRERESE TR E IXA XN TICERIERINTWS. —F, HEEE
O THEf#E | ZHAED LS BRALFAE LTOERLD D RH6 D, ¢l;ﬁ$1m
#i5d e L COERX LR, 20—, Ei# Tl & 815 5 ORER
PHEFERFICEHE ATV S,
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R 3.4: ZhhEAREDFER DB

i S AR (A o A
I EE | ER fmadl | R
B MEDT LABREILEIL. N (&<%%§%m%
B 2 A e s v, b es | DT | A - 0
Zer. Wiz X<EZTQ)
MRS 5, bbb
ANOKERIBHR LS bhr b 2
.
5 ﬁ)fﬁf{j%‘f%’ofb%# %ﬁﬁj ((ﬁ?))(nun 4:”
| 4 - A SR AR O E D H T Wi Y ok oE)
SThh s, DOEE, £/ 7 ZRiEL) Eik.
DEETHFICOILES I L,
(RIS HE D TH
FDTEEI LT W5
REZFE L) Eilk.
#E | KoK, Eo&D
Y.

CNETOFETIE, BBROMMIF 2T BICHFAZERB L TVl F
bbb, R340H1TIE, FERED IEi X3 00BREFOHGEL LTHK-T
Wiz, Lo L, B2 EEFADEISOE, ARSI 2 NETIERVDIZER- T
KIS N AREMED D 5. F£7z, PEREHFEDOHFDIETR & BFFDFEFR I
TWAGE, HeAEZELRVWE 1 DOHEN LI TWLEREERFI>Z LItk
05, ZDXDRIREETHARGEBHFEDER DX T 21T &, HEREOMT

WEFBRD I B ES L—H L HARFEHGEDERIINIS T bhknizd, S,
o,D@:HJ%%:,%T EEDEL 2 5.

Z T, Wi EZRLIEBEREOMMNTOFELZIERT S, UTFTIZOTHE
ZINT.

1. HARBEHGE L PEEHEICBV T T 2 WAl R WiGEE, 3.4.2 HTHEMN
L7z Algorithm 112 L723- T, WiAlzERETICHGELHET 5.

2. =T BN D B5E, el &I Algorithm 1 Z#H L, #H5E S 7 R
ZHET 5. 20K, K (3.2) ITRITEROMMITIOR a7 2B NT 5.
AED 5 AL EROWMSHTOR a7 2EbET1I OO ERKEL T 3.

3. HEREDEHE ¥ L THKMPEEES M » BUREREFHE W2 &, 1250
FHEAZDWT, 2 D0DHIEREEDL D 2. 2 ODFEIC X BHERENER S
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5E, SBEOMIMTIIDOZa 7N RKREWEREZEAL, 1 DO RGEIIHIGT
HHEFERN 1 DI B ED12T 5.

4. BRORFDND 2856, RFAOKE FHERERLED 2. ZOHH HiERON
ISR T D2 a7 b KEVHGE Y 5 28RS 5. 12770, ZOEKET
S ¥ D WFEFICTEET 25613, dEROMIMTIIo R a7 Rz, Ok
HET 2. 2OHBZUTMICHERS., HE5E 7 7 A03D LHEI N &,
MIET BEERDPOE DD RV, FEROMMITORaTIZ07%%. L
7o T, FBEROMNBFIDRaA7DREVHGE S 7 X8 RT 5L, F
WS ANBIENZ Z LI D. 2 TAD, ZOXIRIRNTTIE, H2MEHAA
DEZFETHIGMHIFSLNTVWE (58S DL )2, HloMmhi B DER
B SN TVRW (T AN Ok &), HESEKTHRIUL, —5D5E
FDOLDPMIEFITOENTWBIRETHD, ZHUIO0 YT S, XoT, M
FHOHIEDNS & DIzt 2k, REHERXOIITE VI L—L
ZERET .

3ODFEHICBWT, WFADORLIZERL S Z L ICHEREEET 5. Z0fIEdTdD

KIATHMERTZ 2. Halld, AIREREFITI T4, AKEHEEERFR T
M5 eRELIN WD, T/, BEE, EiESmc T2y, AkdHERE
BRI TEhEE ) REd X Tna., T2y X, 3 E#EFATH 3 Z & L BiEET
HBHZERLTVS. Mz EELEROMNS T DOFIETIE, FEBRE M
AN 2 Z & DB DT, 3DODFHET —XIZBIT AR EM— LR
FAUIR SRV, ZD7DIZ, FFMERZIERL, ZIUIEOWTREZM—L
72, AREFFECTIERR L 72 iR 2 3% 3.5 1R s, Bl I3 EREOREE I TEH]
T8 H 5D, AREREFHETIE T e RiLINTWE. ZhdideT 4
Fl) WD RELITEHL 1=

3.4.4 ZINZEERELIEEROXNHIT

AR DIRBFIETIIFER OGRS LT, 13X 1 OXIEDAEED TV,
L L, EROMIGEBRIISNT LS 1301 TldR, 1 RZEREZWNZICh2Zen
HBH. ZiUL, KR THAH L HARERE  PEREFEICBVWT, BRONE
WERLZPOLTHS. DFD, HEOEKIIN LT, HEHEETIX 1 DDFERL
DATRTD, IFHrOHETIERETITIT2OULOERIYTRT I L2H 3.
ISR U722 34128133 THfR) WO HIERZO—HITH 3. HFE DE
FOIE LW 2K 3.910R T, AIREREFFHMOGENRS s & sy 1%, HKEH
EFERFHLDFENCL ¢ EXIEIT 2 RNETH D, RERD, FEHSC ¢ IEFER s/
s RELDIERDERL ARELINPOLTH 5.

ZDXHIZ, FEBEROMCERIINT LD 1M1 TlERL, 1 RNZRZNZICR S
AJEEMES 5. EEROBEOMEICE LT, 2 00N EEHERLH WS Z & CHE
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1

s,/

3% 3.5: dmaa X InER

moan | E IR EREREE | BOKAEHPEEEREEL | BRAQEEAE G H
%
e 0T 18] 17
P
£ % /44 (038) S ER = E1a]
B ) =
NNESIAIEES .
R YA
2 H
o Z At - _
| SSEL G| &
2t H
i
R | &F /X (047) iz kA
EEH1a
o &l . _
|z __ il 2l
|5 A1 (039) Rl R &l
[&iE ] FEakithEE L]
MEDTLHBESEDIE. DITEMBIE. B @ (BLEZEEICHAWN, AR -EYORRELE

EhhMBIE

ADKFPILEA L HA DL,

3.9:

AV ERETS hhb.
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WEREMEND 203, FEROMIGMITD L &, 1 WERENZOMNIBIFbTER
X, HBE 7 5 20 EDHRENH LT 2 Z e HFRFTE 5.

&ﬁéwﬁm%%ﬁbtoxf HAGEHEDEROES 57 L PEREHEED
BROERSCHLOHMEEZ IS, 0, DOWVWTNLEHETZ 7 LI X L%
Algorlthm PN

Algorithm 2 ZXZ OGN T ZER LS, O, D DHIE

1: procedure DIFFICULTY-CLASS2(S”,5¢)

2 = {0, .0, ., |S7] = 1}

3 =10,..,4,...,|S¢ — 1}

4 Apustern — LY x LC = {(i,5)]i € L7, j € L}

5: ali(s],s§)=1or0

6 C
7

8

9

A iign < array of all combination of(ay, ..., aja e |) $-t- ax = ali(s], s5)

for t =0,...,|Auign| —1 do

score, = 0

: for aj, € Agign[z] do
10: if a;, = 1 then
11: SCOT Catigned < {stm(sy, 5 $Ni, j € Apattern|®]}
12: SCOT€y $— SCOTe; + SCOT€qligned
13: else
14: SCOT Cynatigned < max{0, 0.5 — sim(s}, ) | 4,5 € Apattern|T]}
15: SCOTe; < SCOTe; + SCOT€ynaligned
16: end if
17: end for
18: AlignmentScore[z] < score,
19: end for
20: 24— argmaxoca<|A .| AlignmentScore[xr]
21: if a;, =1 for all k in Agjgn[2’] then
22: return S
23: else if a; = 0 for all k in A;,,[2'] then
24: return D
25: else
26: return O
27: end if

28: end procedure

3, ZNRNZOMNCEREERLEESTOEBROMNIGMNT (774X ) @
B3 5. 24 THD LY I ZHAGBHFEDER DA 7 v 7 ROHEE, 317
H LC 3 EFEHFEDFER YDA T v 7 ZADEATH 5. HAFEDIER & PEHGE
DIERDETOMHAEDLERX =B LI L ICZHDBA VT v 7 ADHAEDE

26



DEE Aputtern TR (417H). 5ITHD ali(s], s§) SRR O AL R THT

1997
DERATH 5. ali(s],s) = 1IEECEFREH 2 L L, ali(s],s§) = 013ISEFH
DIRNE T B ap % ali(s], s§) =1 %720 ali(s],55) =0 & L, Apattern (CBUTF B

ZNZIOFERDHIC O TGRS D 2 £ 5 D% (ar, ..., aja ) TET. T
N ST SCUITHT B 1 ODFERDT 74XV FOEMERT. BETDOT T4 X
YIEDRE—VDOEEG (21T 200 8T 5002 TOMAEDLE) & Auig,
r33 (617H).

K2, HADT 5 AR FOBRMDOR 7 RETET 2. $DIRLICK D, ald
A ttern D k FEHDFEROMAGOEINIMIT LN TV IS 0ERT. kF
HOBEROMAGOE X -, i HRHOHAGEHEDOER s/ & j HHOHPERE
HEERER S 9%, =1 DL &, 5] & s§ITIICEFRD D D, SN T &1t
EEDRAT scoremigned ZatA$ % (111TH). T 7T scoreaigned & sf & sjc DFE
U sim(s/,s¢) &3 5. s/ ICEENZHFEOTRRHDEENY Mve 6/, [k

Z§@Y@£7FW%@QNM20®N7FWQ3ﬁ4VﬁM§%MMﬁAﬁ
55 =00, %, s/ &S ITEMEERYL L, I RnweEpRay
SCOT€unatigned Zal -9 % (144TH). scoreunaiigned 130 & 0.5 — sim(s],s5) D55,
FDREWVEE TS, 2BHDT7 74 XY FDRR =2 Ayign 2] ITBIL T, BHIGA
JoNTEEROMD R a7 e XMt R VEEROMDO R a7 2 EbE T, Xa7
DM score, ZFtHET 5 (12,151T7H). TH% Auign|z] DA 27 AlignmentScore|z]
3% (181TH). BETDT7 74 XY FORMD OB, RATHRKL L2 EMD
ATy 7 R% 2 B (201TH). THUZ, Ayig, D' BFEHDOT 54 X2 b DX
R—YDRAATHPERRKTHD L ZERT D, Auign [ 1C0 123D 2 L ZiF, »t
JSAHT T & 2FEEROMIZD 2R TOERIIOVTHIMT I TETVWE DI T
BNDT, OLHIETS. 1DAND 3L ZFERTOFERITOVTHIMTINTE
TV, SLHESTS. 00AEDD 2L ZIMHTIITE 2EROMII1 DD
RO okhro/20T, D HIET 3.

Ay A4 VELEORKEIZ 1RDT, scoreumaigned (& 0.5 — sim(s], sjo) T3 7%
<1 - sim(s],s) EEBLESTDEATHS. 4 ETHRADT 525, 342THICBT
HEMET,, 1%, EBTREBLZ02ICRET 5. UL, 101 DRISDAEEE
LZEERDT 74 X ¥ PFIETRE, @BERT broad 4 VEMER 02 o
ZIUFFERZNMIMIT 2 Z e 2B T 5. —77, scoreuwnatignea & 1 — sim(s], SJC)
CERT DL, BIZE sim(s],s7) =03DEE, scoreunatigned (0.7 £, 3
XMV ZOR a7 EEREZMIMNT 2 2D Ra7 kb bER5.
CHERARTHZ. 2D, sim(s],s¢) 0.2 (FEDMHED & = (IEMIIZ0.2
D5 0.5 FTOHPNIDH 2 & X)), scoreuigned B SCOTCunatigned & D BREL 8D X
12, scoreunatigned = 0.5 — sim(s], S]C) CERLL.

ZNZ B L TEfE) OFBFRONSMNITZE 3.61T77. Qe@ikehz
N 3.912H ZFEHL s{ & sC, s & ¢ OMIBEFRERT. OL@DEROM
THIGBERDED 258 WG EDETOMASLEIX 48D kb, NIGER
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D2 EDRATPIERONY MVIEELIE T, Zhzisim(s],s{) = 0.596
¥ sim(sy,sy) = 0595 &7 5. —F, MGEAFRIRVWE ZORa7EEhEh
maz{0,0.5 — sim(s{,s¢)} = 0 & max{0,0.5 — sim(sy,s7)} =0 &7 23. Auyignl0]
DB Auyign3] DOB, DL OHFIMICERELDHZ L Z, Thbbs{ &s) %
sC M7z &, Ra 7 AlignmentScore DK E o7z, & TDFEFRIN
ISt o790, BHKS 5 X% S LHET 5.

* 3.6: ZNZRERLUL [FE) DFEROMIGHH T

(Dali(s{,s¢) score | @ali(sy,s§) score | AlingmentScore|z]
Atign0) 1 0.596 1 0.595 1.191
Atign[1] 1 0.596 0 0 0.596
Awiign[2] 0 0 1 0.595 0.595
Avgiign[3) 0 0 0 0 0
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BAE  FH

RETFEZ2O0BAPLFMT 2. 02, BETIEICK > THAGEHE
DHEZE R Y OREFHEICHETEZ0 WO BAETH S, 41HTlE, ERFE
WX BB EHEDIEMBERES Z 212 & o TIREFEOMRE 2 313 2 EERIC
DWTHRET 2. 50200, BEFIETHKET LIHAEHEOH S EHERR
DEBENPSRTENTEITRZYTHEI0 Vo8BS TH S, 12T, PEE
ZHRFEE TARRA BRENEL NNVOHAREEEEENRIZT v — MREZFEM
L, IEBEFEOHEHGEOREDOZ Y% -GS 5.

4.1 S EHIE D M

3ETIE, BROMINNIFIC X 2 HFEHGSEOHEITOWTHHA L. REHIT

X, BEFRCIZ2HHE T 7 ROHEDHREEFMT 2. N7 72 2hbist
DHIE, 72BN S-1, O-1, D-1 & S-2, 0-2, D-2 DH|EIFEHZDT, ZZTIX
o2 28, 0,D DHEDAEFS 3.

4.1.1 T—42tv FOERK

FHiSEERIC DIz, AbTIic k3 THEFE NIES 2355 O&ER [12] ZFH
LT, fHMBEEBRDOEZDDT A T —REBERLT-.

THERE & XIS 2 HEE) X, ) PR OBRE CHEH ICHZ 555 1,882 381
ML, HFEMSECBI2E®RERK LT, sz S, 0, D, NOWFihIiZsy
HLTWS., Z2OH05, S, 0, DICAHINIEEEZ T VX LTERLE. 20
ZNDT A0S 20058 BEZICHH L XS5 2 Ld, Ok DIChEIN-HEE
WF200 BRI TH o727, 202 TrHMH L. ZOME, S27 7253200 FE,
O2 FAN6THE, D27 7 AD615E, Gt 328Gz L. XL, Zodhro6H
AFEREE ¥ HEFEREF ICHBD R VWHEEELZR W2, Thbb, BEFRICL-T
HEZE 7 I ANRNICHEINIHEBERE L. £, LT ICL208HERE
Lize 25, BEICERINERDS S, I HHFEDLRRVERIIAISTTO
FRE L TWARW. ZO—FT, RIFFLTIEEFEICHED D 22 TDERENIL
MFoRGgr 32, §5bb, MUTICL o TEE SN HEOBEKBEZRO D
BRRTEOFHME T — 2 £ L CHYI TR WARESERH 5. 2D/, EERTH
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5% HARE PEREOHEDERXESBLENS, NFTS, O, DN
RHELE. IO, BEEOGHEECEDLS T, BB CaEIn-GER e
TSI DOXIRYE Lz, BENIC 279 BT R BN O R ET—Xty b &
MAEL. #BEZ S ZADNRIX, SZ7T7AD13658, O3 121:E, DA22FEL
Bol., TANT—=XD—EZ2R41ITRT.

4.1.2 EEEFIE

411HTHAL T R b7 —=RIZB 27 Ml HEFEICOWT, BEFEICL-T
WAE 7 S 2RHEL, NFCOHELEEROBAE S 52 —RT 28 E5%I1E
fRRY 55, ZOIERREFHMHIELLE Y U TIREFEOMREZ TS 5.

HEEOHBEEHE ST 2 -DORILIE Y LT, BRYDFEZREHHBLETDH
5. JWRERNT X, XESENICEREFORNEMOVERICOMRL, Th
ZRORGFARCIEROZL 2 BT TH 3. ZITREERZIBEDA
HZE Y AE 5. AREBRTERERRM 21T BRI, —RmcfbhtnsIEiE
FEHTES MeCab-0.996.5' 2+ L7=. MeCab X, &E, a— SRAKEFELZWVWYE
WS BER TN ZNATED, SWHEETIHREZDBIATE 5. MeCab
PRWTEEREEN T2 12X T, EBRXEHEICHEIL, Zhzhoi
BOMFAERIET L. ZORKETIX, A by 7Y —REREL, HEOHEHAES
3 5.

342 HTIANR7-FIETHAREHRFEDFER L PEFEHFEDERZ XTI 5 [,
BUME T, Z3%E L7z, 2, EBREONY ML ad A4 VELEIC K > TEH IR
72 2 DDFERMOBEMEN ZORIE T, LLITO Y &, Z1 56 2 DDFEFRIBEML T
WERWE AR L THIMTTZ2ITbRnwe wWo 722 ST 2BICHwWSs NS, 22
TT EUTDOEIRCHELL., TAMT—RIZBI 22 TOHEORTODFERD
HAGRIZOWTERHEOHEMEZHEA T 2. SBREOHLEO M EK 4.11TR
3. 7770 X ENIFERMOBLE GERAZ broad A VELE)THD, V
fiEz OHIMEECTH 5. FLUEDO DA EMRDEIC L7225 REL, [—oo, T,
OD i [H D R FE B AL D TR D SRS AR D 20%1272 % & 512 (BIRDFEFR DD
55 0% DRI AR & 72 2 X5 12) DTz, K 41125 2 ROHEDTARDILL |
DHETHRE LT, #RT. EBRMHEHLLT A MT—=XTIX, T,, =019 &
REL 7=,

BRI, BERMOELEZZ WMD THIZHEICOWTHEIE T, Z&&E L.
WMD ZIEHECIEZHI 2 72, [EAV/NZIFIUINZIWIEY, RO FEEEH T L 72
%. WMD IZ & 2 BB O EEENEMEM ETHhIUE, 2 DDFEFSUIEEM L Tuvwiz
W AL, MIMHTR2IThbRW. T2 TF—XIZBIF 32 TOERB OERHZ
WMD THlh, ZOnfERD, EERDFEZRDIED 55 20% BT A7
5 EDICHMET, ZEDT. ZTDREE, WMD DT, 1X72.613 72 -5 7.

'https://taku910.github.io/mecab/
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F41: TAINTF—X&

HOE T o R

B Sh
B[=]

2%, Mk, AR, B, B, BEX, LUK, 2%, &K, &
R, B, B, —H, BR, BERK, FIR, R4, BOZ,
KAL, TEME, BOR, FF, KD, &), Mifle, EH, EE, 2
W, o] se, W, 228, HEE], £RA, PUE, OKEE, #i,
DI, tohse, 7KiE, fEdh, ALY, R, WIPE, e, FIR, ¥
7, 5K, MRk B, R, Rk, i, KT R, ISR,
EIE, BT, KF, JEE, B, &, e, e RN, &
N, LU, B, KiF, —7F, 2290, SUM, 150, KRR, &,
AR, PR, Y RE, ARPE, SRAT, RERE, HrEE, LAAl, ZEHE, &
D, BD, B, RE, Bk, Efl, e, &JE, 7TIE, B,
e, 2288 {21k, 183, SN, R4, S60E, fRft, 38k, B
R, NEH, B, R, BEAR, sixfl, s, &AT, MRE, =47,
g, JTE, EE, B, XK, RER, SRR B, B E@
A, MR, GF, KXo, B, B, Fl im, 1B, R,
B, BUR, BiR

AT, B, NH, 18, ok, &5t R’k 25, i, =2
All, K=, B, MRS, MR, —Y), BET, a1, #00), 2JE,
SR, BPE, BB, S, I8P @M, A, A, —E,
&, e, #E/%, x5, Ok, BAL, @), winE, R, A,
A, BHZ, Bk, BN, 8=, @ik, B4, BR, =53E, —
B, BB, B, 224 B, B, (F, 3, Rk, BT,
—Z, X, ER, AR, 20, A, BE B, #hE, A
Py, —I, ERe, B, Bk, 8, M8, REK, @5, B,
e, WE, fEH, Ba, BE, L&, AR, Bk, &%, 7
f, —mm, fRbR, K, K, s, BBIR, 28, E, —i,
H, N BRE, fB, T8, R, KA, DU, PEER, 48
&, AT, BRS, M, Bk, BIE, BIER, DUT, 4817F, B,
TR, R, AR, S, DR, BT, DB

9%, Wm, B, TR, (TF, HE, K0k, B, &,
7, BB AL, K, IEA, G, R, —5, 3P, I
o, 1, R,
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=== Tm = 0.196
1.75 A

1.50 A

1.25 A

1.00 ~

0.75 A

Probability Density

0.50 A

0.25 A

0.00 T y f T
-1.00 -0.75 -0.50 -0.25 0.00 0.25 050 075 1.00

Cosine Similarity
X 4.1: FEEEOELIED DA

4.1.3 ERERCEER

BFEDS, O, D DHEDIEMELR 4.2 1R, TZTIE () 25 (5) ¥TOD
5 DDHEETNVOFRZEH LTV S, HELEHETIE O1T1E, EEREOEME
M2 FiEEEL, [VEC) EEEFRDONZ MVEFELE 2 w3 Tk, TWMD) 11X
Word Mover’s Distance # W2 FEZRT. A Z2E R OfTIX, 3.4.3HTH
N7z Z BB L EER OIS 21T pErERT. [Z022ER D17,
3.4.4 JHTHAN 72202 O ERRE B R L BB O MIT TH 2 0 B0 %2R T.

T, EBRFRE ) QL EDEMEN 076 THZ I ho, BETFIRC K 2H
SEHEXDIBEEZYTHILERD. BT, EBROMNBMNTEITSBICH

FEHIGE Y HEFEHGEOMFADO—HOER T 5 I L o T, [EMERIZ0.763 £T
ERU. BIDNEIWDY, WEAEEET 22 OMRIMHERE I N,

iz, HIEETN(3), TROBENZOXIN T 2E R L S EHEFIEC
OWTERT S, ZOFETIE, BMRAa7HRRRKe L2200 T0HAEDLE Y
BDHBZDT, BMMET, ZHEL LW, £, ZOFEEZETOEROHEASDE
W LTT7 74X DORAT7REETZ720, EBEEDZ L3 HEEIH
AEDEIICHEAL, XEUREDLEDICHENE T LRV, 2070, EHRK
DRHICZ W T ODHEE ( TDET), T—/%) , TRERE) , &), 124, TRy, T4
A1) BFHEAEGED SR L2, £ 4.2 THEE TV (3) D7 R b HGEED 272

32



R 4.2: BEEDHEY) EHEE O REBRTR

HEsrr [ ()] @ [ 6] @ | 6
FLUE TR AR VEC WMD
At % %5 X O O X O
ESSE L X X O | X X
T, 0.196 - 72.613
IEfRRERK 212 | 213 | 167 | 186 | 188
7 A b HEEE 279 272 279
IEfRR 0.760 | 0.763 | 0.614 | 0.667 | 0.674

WZROTWVWADIFZDDTH 5. HIEETN (3) DIEMIRIZ0.614 272D, ZXf
ZONEREREZERBLRVHEETIL (1) (2) DIEERZ TE 25 RE Ko,
®ZIZ, FERMEOELE S WMD THIZ2 ETLICOWTEE TS, R42118F
21T, MFAZEERLRVWGS (HEETIL (4) e ZER LSS (HEET L (5))
DIERRIZZNZI0.667, 0.674 L1 o7=. THNHDFERIX, FERMEOHELE %
FERANZ PLDay A VHELETHSHEET L (1) (2) D Lo, 20
JRR & LT, HAGEHEDENIC e PEFEHEDER Y TXOR IR ERE
WHBGENEL, TD XS RIGEIC WMD TIEXHE O Z ERECH 2 Z 2 h
TERPoTIENEZIOLNS.

5 ODHIEETNVOHTIEMEINRA L BRoT2DIFHEET L (2) THo7z. H
EETI(2) DMIGEREZR 4.31TRF. 17D S, O, DIFIEROMGE S 5 X%, ¥
DS, O, DIFEBIC X 2HEREEET. Hl2IE, EMHS 7T AD 136 EEEER
FIERICE>THE LAER, 106582 S 27 7 R1Z, 265B% 07 7 RAIT, 45E% D 7
Z2ZHE LT T80 1XS, O, DDZAZUCHOWT, [Effdr > 27 L DH
TEFRSRP—B U HEERZ R T, THERE) X, #EEHEOHEER, $hbbLIE
FEDIS(E72130 $£7213D) VIR THLHGBEDI b RAT A Ko TH G EZIE
LHETHZENTELHEOEIEGEZRT. SZI7RL 07 RIEHLTE, H
WRIZZNZN 0779 £ 0851 TH D, BUFRMEREBI[ONLI e hoTz. £
D—HT, D77 ADHEKIZDOTH0.182T, D7 FRARZOVWTIKFEAYIEL
KT ERDP o7z, ZRNZOXNCEFZREZERET, HUEOEWVEEROHEDL S
B FEFRDOXIOAHT 2 HE S 2 FIETIE, D275 ZADOHEOHEICTTWZ & 234
AL 7=.

Rz, ZRNZOXNIMT T EERLZHEET I (3) DMNERER 4.4 1TRF. f
FEETIN(2) TED 277 ROFEHEKIZ0.182 L {&h - 7223, HEET L (3) Tl&
0.333 IKHBESINTWS. ¥72, SZTRITOVWTH, HEETIL (3) DHHFEH
KREN, —J7, 027 7 RZHOVWTIZHEEEN 0.851 225 0.336 ¥ K=K TFL
7o. HEETI (3) TIE, ®TOHFEIIN LTS 7 7 RIHET 2 AR, Z
DX, ATLNS 7T RAHHELIHEDRGFD, £43TE133 TH5
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# 4.3 HEE T (2) DIIGFE
WA | S O D i | B HHEX
S 106 26 4| 136 | 106 0.779
o) 18 103 0 | 121 | 103 0.851
D 9 9 4| 22 4 0.182
B 133 138 8| 279 | 213 0.763

K 4.4: HEET N (3) ORISR
AR | S O D| i | =% HHEX
S 121 6 8 |135| 121 0.896
o) 71 39 6 | 116 39 0.336
D 13 1 7121 7 0.333
it 205 46 211|272 | 167 0.614

£ 4.5 HEET I (3)+(2) DI IHFR

A | S O D | i | =B HEX
S 103 23 9 [135| 103 0.763
o) 15 95 6 | 116 95 0.819
D 8 6 7|21 7 0.333
&t 126 124 22| 272 | 205 0.754

DITHFL, 4.4 TE205 IEZTWRZ e OMERTES. ZAICEDS 75
ZOBEBERIEN o720, O 75 ZAD0HEBERRIET L EZONS.

22T, HIEET IV (2) & (3) ZMAEDERLET VERHEIL 2. BAENICIE,
FIHEET N (3) CHBELHEL, STIALHELLZLE, HEETIL (2
THZEZHHAE L. U, 2hz HHEET L (3)+(2)) X, ZOETIL
DIERZ R 451TRT. BEROBFHIR (ZAUXEMRRIZFEL W) 130.754 222D,
HEET NV (3) ©0.614 2 LRI 2RI/ oL, HEET IV (2) DIEMR0.763
WKIXH T RIX o720, D 77 ZOBBEERIZ0.151 KA > b ERLT-.

4.1.4 INT XA T, @1t

412TETHRNRZNRT AR T, 3RE TR WAIREEDH 2. 7 A T — X2k
DFEFDHD 5 B 20% DA AMHI AR 2 X 5 ICBHE T, 2D TWE 05, 20%
PWOMEIREBTHREDTWS., 22T, 3 DEREMEICX->TT, 2RELT 3
EEEITo7. £F, TRAVNTF—XE3ODF—RITHESEIL, 375D 2 BHEFE
T—&, 37D ETANT =R TS, BET, %055 0.4 OHEFHTO0.01 %A
T, 04205 1 OHPFTO1AATEE XY, RET—XIIBIT 2 EMEIRKL
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K 4.6: FEEER

(a) (b)
ALL | CV1 CV2 (V3 ¥
T, 0.196 | 0.34 0.23 023 -

EfER | 0.763 | 0.731 0.785 0.753 0.756
(0.769) (0.758) (0.774) (0.767)

BBEICTT, ZRETSH. ZLTC, BWELLT, ZHWTT X b7 —XZiHii§
5. TAMTFT—=REBET—XDANEZ % 3 HITV, 3 DDT AT —XDIE
fpRo~4 7 a g rEH T 5.

%%ﬁﬁ%%%ﬁ% 461277, (a) 13K 42 1B 2HEET L (2) DFIEROFEIET

. —H, £4.60)1F, REMED 3EORITICOWT, FEbtINzT, T

XFT &kkﬁ%ﬁ%w BT — 2128 % IEfRER (FEMANOEIE) /R LT
mé ERRIZOVWTIE 3 EOFEITO~YA 7 e b Rnd. X T -7 X b

— X DIERRIZPRORENR SN B, 0.02~0.04 KA > MEEDEICEE>TWH
6.&t,ﬂ”1ﬂj®ﬁﬁfkgﬁﬁhmﬁm

FIRT — X I2BWVWT, ME2ZE#HXE-L 2DOEMROEBIERT V7 72K
421TRT. DT T 7ITBWT, X WNIEME T, YV ENIFERET — 2B 58
GEHEDIEMRRTH 2. 3 DEIXEMED 3 BOGFITOVWThOHED, T, &
0~0.4 DEIFNTRRE LTz Z, [ERIIRELSEDLRWZ BT, Db
Mo, BEFRICIZHEDIEMBRIZT, OFEICREREELZ IRV L5
D5, F72, 0.196 LWOHHEA 026 0.4 DFFHMNICH 2 Z 6, 4.1.2TEICBIT
2 T ORDFFTIIFER YL LTHENEWEL 22—V RXT 4 ZATHoLERS.

4.2 HSEOREOZ MM

AENL, PEFENGEGEEENRE L7 V7 — MEIC K 5T, HAEHEHY
BORBEOZAMERELY 5. BBE I L THAREFEOHSE 254, 0
SN RRFEOHBHGE L YN T —HT 202HNS. 421THTIX, #A
HHIY, FAENR, AENBRE 7 V7 — MIBOFMZHHT 2. 4.221HIEY
Y7 — MHBEDRER TSN T 2 ER NS,

4.2.1 FTo—FRABEDOHE

22 % DOHEFERFEGEE 20 5R1IC, HARGBHEEIIN L TR -HIE LTINS /-
DDV T 7 —YiERITo7. 77— M TH/RLUHEGEEX, 7AMTF—
ZPHHMHE L72205E2 A L. #EE 7 2 RBOBGERER 4.7 1”7, S, O,
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accurary

o
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0.2 1

0.1 1
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threshold

(a) CV1

0.8 4

0.7 1

accurary
=4 =] =}
w S n

o
M

o
-

0.0 0.2 0.4 0.6 0.8 1.0
threshold
(b) CV2

accurary
o o o o o
w e w o ~

L f L s L

o
(¥
'

o
-
.

0.0 02 0.4 0.6 0.8 1.0
threshold

(c) CV3

42: BEZZEFHZ R L 2ORFET — 2B 2 EEEROZ(L

36



RAT T r— b VCHEBALREEE 2 5 2 R0 HEEE

MR | HERE| Br
S-1 2
Sleal| 3 °
12
O 82 3 °
D-1| 2
Plpa| 3 °
N| N 5 5

D, N7 ADHGERr ZNZFTNSEMH L7z, 72721, S, 0, D 7 7 R L T,
S-1, O-1, D-1 # 238, S-2,0-2, D2% 3B L. 77— bFTIlX205E035 2
DIN—=FWZFF o, 1207 N1—F12ES, 0, D, N7 7 ZADHENRZNETH
1EETO8END X DT 7z, ﬂb?ﬂ/*—7k£b\fs, O,D77X@$nn
DEF RGOS E I —H X2, OF D, X-1 757 ADHEDH 3 71—
X, X-227 9 ZDHEIFIANLZWE DL HlZE, S-1, O-1, D-1, N 23—20D
TN—T12d 5.

7/# FTUE, part 1 £ LT, #EREDHAEDOFZEHERIZOWTUTD X
WCHERMT 5.

1. HAGBZMELZ D5 ?
a.H5 (—2) b. 72\ (— part 2)

2. DL BWVWHIFRL /200 ?
()%

3. HARZEDOL XL ?
a. FA T4 TN b EIRALNIL e HESIEL )L J. B BiZE
MWTED e RGDFTD D50

4. HAFERENFBRICER LG E. ZDOL LR ?

F3, HREBOXEHBEOEHIIOWTHEL. U, #WIFE L D IEEHAGE
YEOREDSD BN (LUT, Bz TEERE) LX) & T, HEOHBENZED 5
MERNRDI=DTH 3. it,ﬁmnf%%?éﬁ EHED 301D CHARGE R 2%
SHERERGEGEE ZIRE L TW3 2, FHEBOD 5 NIE, VIFROHFEDOH | X

EENAREED H B, HAEEMHR L2 AR WA Z, WO THARGER Y
AT BIRC -8 X ZNHICEZ 5NE. KD 3BT HARGEEZE ORHRDZ
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XWCOWTHEMT 2. HAFEZMR L2 D2 NoHicix, 7RG LI1E
ATVRWVWADBWVWS., ZDEIRANE, BEFTRILINIZHAEDHED MR %
FRHRDTORNDT, IFEELFECFNETEIRNETHS.

XRIZ, part 2 & LT, HAREOHTFRIGEOHR/EZZITOVWTHET 2. &
HZEITN LT, ¥R, aREREFHOBRY, fiIXziRlicdre, HED
CIZZOHHEICET 2 EM Y Lz, #RE I3 PFEEDNSDT, BR A
XOHEFERD BB TR L. BARNRERIERZ L TISRT.

1. (FERODZHDA) COHGEEMR LI hH B ?
a. % (—>2) bW\ (—3)

2. (HEBMEFEEDA) SHZ TV AERL 2 TEATLEIN?
O &5 1 O G5 2

3. COHGRZMMT 2 & &, FibROBEHS I ?

a. ICHALBND b RHAZ2DRLZNEDDLDE . RPBHIHEZ SNV

a. ICHALND b RHAZDLZNENDLDE . RPBEHIPHEZI SN

4, TOHERMRTZDOICENUIEH L VWEES ?
a. L CHEHE b.fHH c ¥XbH2b ARV ALY e 2 THHLWL

T3, HAREOXERBEDD 2 NI L TE, ZOHEBEEMHR L2220 %5
OO0k, HEBEEMRLI-Z D 581X, SHEITVWEIRBRY GER) &
ETEATHS S, HERMBLEZZ DI NE, HEROHL X 2S5z
HLNBRWVD, BRERZITVEINEIDIIEHIIEIZONI EEZLNS. &
WEHELCIBRE D, HRATOWRVEERNZWIZY, HEEOHSENEVERES
5. R, RTOMREFEEZWNRIC, FiERX (GER) OESH S E % 3 BFEEHiiT,
BGED GBS B % 5 BREFHMECRIW., BOEBRTEICHWS 7 — X1 5 K
OHEOBEHBETH 20, HEEICL 2T, WERDHEBEOBEHSE % H
WTHDRDPBPEZLNRVWEEZ, BRI DOEBHGEZITEZ L I
XoT, HEEOHGELZELLEATHLS Ze2ff L. &R, &L L
T, V=T ZIZ4DDHEZH L WIETIHRTS 5 5 7.

V77— RBETHEALAEEZMNRBIIRT. MERTIXEMIEAR
RETEIN TV, EBRICIHEFETCEMRIEI»NTWS.

B 22 B O EERNGEGFE N LTy Y — VRABERER L. 77— M
B DHARGBEALE LI 0~75FET, TBR2BYV¥FED O ERE T THRENICEIED
Bohi, A48 T7 VT —bORIEEFDOHAEL NV ERT. HIEEDOHAGEL
RUE, R T4 TLRLDEFE X700, HAGEZMRL-Z 2
BIZLNADPHEI AV LRV DHEEZEET, DHREHFITOML TV,
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REFEOHZEIIFFELYIOTEHR T2 X0 LI 2RI, KRE X
DIWFEICE o TOHGEITEWEEZONE. ZDIZ L ZMGEES 572912, [H
BHEDOHAGEL NNV EZRELLWFELRBFED 20D 7 AITHELT-. TR L /-
eV URADTD B2 FFEEe L, MR REENSTE 5, THE
SEELAL, TEVRZALANL) KD T4 T4 T~ 3B E Y L. 4%
WD 5720 DFBRE I F AN HARGBHFEDO MR EIHD TWRWDT,
L2 e RWALCFRIU L UIFEEICOE L.

£ 48 7V — MEEHOAKHEL AL

77 2 HAZEL ~L NE | Et

oy @ﬁb@:tﬁﬁm
R 5720

fHE R HEE LT E R WD
HEXFEL L
PR ALNRIL
AT 4 TN

7

TEBRE 15

S OO N | O

4.2.2 WHRER

7 > — b D part 2 DFXME 4 THERE D 5 BFE TRl L /- RGBS E % 2
a7y LTHRAL, SHEEOFER a7 2B H L. RIEOFERED a, b, ¢, d, e
WFRaz7e L TENRZENL 2,3,4, 5 TRT. ZOFHRa7IIEHEOEREDOE
BEGEERRTEZONS. BETFROHGENEROBBRESEELRL TV
BEFAND 212, IREFIROHGE L TR0 R a7 OB DE X
ZMEEL 7=,

MBI X N2 2 DD T — X EMAIATRWIGE, HERBUIEROED
LTI, T—XDIEM D R T 208035 5. Spearman @ p & Kendall D
T Z D7 DIKET S N BB TH D, 2 ODIENfTE DT —ENE52 5
Nzt %, ZOMEMIZEDSNWT 22007 — X OffiaH 2 BIfRZ 7§ 5. Kendall
DTIET-ar-bBILr-cD3IFELDHZ. 7-a & T-bIFIEHFTEOR FNITHEFEL
W, THEDBHEET 2200 F - XD 2 a7 OEEOHMFEL L %) IcHHSN 3.
272U, -blEHE2 27— ZDFEIEMNTH ZGAICHHEHATE 3. REFEOHS
£ 2 202 & % BEEOHEH E DIEN NI XFNEN 2 &30S, 7-blXZ D & 5 2G5
WHEHTE S, —7, 7cERABOR FIeiTrE LRV ICHVWLNS. K
DIEHEDEGE, b & r-c lXIFR L TH 5. SHRIOKIETIE, FHEICHWZ 20
DB LT, REBEFELIZEHEDOT—XE LTE TR T —=XITBT
5 4B E 73 T RSO E AL, #BRENKC2HHEDT -2 LT
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4.9 ABRBOHZE YL 7 > — MABEOH S E R a7 O AN AEBEIREL
EREE | 9IFEE | BERE

Spearman’s HHESFREL 0.533* 0.763** | 0.346
P P 5 SHESS (WD) | 0.016 0.0001 | 0.135
iEIESEA 0.453* 0.687* | 0.28

Kendall’s 7-c

A ERER (M) | 0.022 0.0005 | 0.156

£ 4.10: TEEOHZE L 7 > — MREDH S E R a7 OIRAAHRE A
ZWREH | WIEE | BERE

Soearman’s iElESEEA 0.534* 0.788* | 0.321
P P B EMER (M) | 0.015 0.00004 | 0.168
THES R 0.408* 0.648* | 0.233

Kendall’s 7-¢

A ERER (M) | 0.021 0.0002 | 0.185

X7 — MRABICXZHBHESGEOEGIR a7 2T 5. FHR a7 ofEH
DX, REFIECEIZ4EBEE I TEROHBE X DB Z W, DF D,
HTRa7 OHEOMMPRL . ZD7=0, KL TIXIENHBEIRED Spearman
D p ¥ Kendall D 7-¢c ZHFH L 7-.

RETHRICIZ2HMAEL, 4D S, O, D, N & 7TERE®D S-1, S-2, O-1, O-2,
D-1,D-2, ND2DOD 7 — A3 THAET 5. £ 49134 BREO#SE Y 7 A

DWW T ONRMHEREREZ, & 410X 7EEOHSE Y 7 21200V TOIEMAHEIfR
BrzRrLTwWa., BB, i &, IEAHERBEREBDHHRE 5% KETHET
HpHZerx, im ) EmERE 1% KETHEETHEZEZRLTWVS,

49 %D, 2EEETIE, 4BBEOHBEL 7 v r—  VRBEICLZ2HBEDF
Bz a7 e OJEMHERERENX, Spearman D p530.533, Kendall D 7-¢ 73 0.453 T,
2% DHEBEKETOLHEDN D 2 Z 30 otz. X BIT, FI%E LREBE T
72 ZDIENAHBIRE R /% &, #1735 Tld Spearman @ p 23 0.763, Kendall D
T-¢c 3 0.687 T, R DEWHEDND 2 Z VL. FO—)5T, BEEICO
WTIEERE TR - 7.

TREDOH G EITEFRILOBVDEZR L TERSINTVWS. £410&kD, T
BOMZEr 7> — MR ICX 2B EDOFEER a7 & OIEMHBEIREE, £
A& TlX, Spearman @ p 23 0.534, Kendall D 7-c 23 0.408 T, 4 KFEDHE S
ERIT K 2% OFENKETOCMHEL D 5. £/, #HIFHETIE, Spearman IZDW
TIXAHBEREDS 0.788 THEMEERH 0.00004, Kendall 120 W T IIAHBIREADS 0.648
THEMRN0.0002 2D, 5 50METHOHBERENZ e Tro7z. —7,
RERE CIXABPE DG E L A U S ERBERMIE SN h - 72,

TRBRE 2BR - 72 & ZIISEN AR R BB, b B RERE DK U % HiGE#HE

40



SGECIREFETERINHEBHRGEI B LR VWERZEE T 2. X 4313,
REFHEIC I AREOMBEY, 77— NRABTEONHEHS DY
Z2a7eDBEBREZ I 7 LTAFUELIZDDTHS. 7770 X EEFHR 2
7THY, VYHIIRERTFEDOABRBOHZETH L. #HEI 7 ADS, O, D, N
FENENL 2,3, 4 TRS. ZOR»SLTD5 LD, FIFETIEy =2 DERR
W TF =27y PENTVWBDICH LT, BEREICEL CEER» 5440
Tl SARGNS. R, ZLAED OV 7 RADHFEIZOWTIE, D7 o
ZADHFELD, WEHRENEIE L -HBEDEGZ a7 nErolz. ZORER?S,
FEERE DK U 2 HEEOHE G X HAGEHEE & P EFEHFEOFEROBHLIETIIR L,
ZNE 3P DOBERICHEBEINT-DTIXR W L HERIL 7-.

4.5 4.5 4.5

4 ® oo 4 ° e» 4 o000 o
35 : 35 35
3 ° o 34 o 3 o o000 .
> R > ; >
= S : S -
3 E] S
S 25 L 25 S 25
& E E R
a a K a
T 2 So®0 © T 2 oo T 2 ee o
=) s =] : (=]
2 2 2
15 15 15
1 ® oo 1 @ 1A @ e o
0.5 0.5 0.5
0 T T T 0 T T 0 T
0 1 2 3 4 0 2 4 6 0 1 2 3 4
Average Score Average Score Average Score
22 7
(a) REEH (b) #%HE OF:

Xl 4.3: 4 XFEDEHEGE ¥ AEEROFH R a7 & D%

ZIZT, BREBENKL ZHEOHS X, DENCHEE L-HEOREKE YR
URATOWLNEDPICHEET L WHIRHEZILTS. ZORMEMAET % 72012
AEFeS AR (forgetting-rate) Z W 2. FEBFRGHR LIZ, HRLLHEORTORE
ZOBITH LT, BEATORVERNEDIEEG L ERT . BARIICIX, BERS
HFEIEHK (41) DX ICER L. HFEw DREROESE S¥ = {s¥,...,sY, ..., 5
L, nHOFRERIDHZ T 5. LY ZHFGw 2L DH 5 AT, RY
WEHEEw D i BHHDEEEHZA TWAIANBTHS. 77— MiETIE, AEZE
D part2 D 2 1I2HBWT, ZOHEZH > TWVW2E NICERERATWEI L2 S
PTVWEDT, ZOFRIPS LY R R 2 RKDDZ P TE 3.

. 2iq BY
forgetting-rate = 1 — Toen (4.1)

S,0,D, NITK 2 HGEHHE L BRSHBOMMBREZX 4.4 1TRF. /797D X

IR FEDO A BRBEOHSETH D, YIRS HDEDHEDERSHETH
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5. ABBEO#SE S 22D S, O, D, NI X #lncB\wTznsFhl, 2, 3, 4 TE
.07 (X =2)IZBWVWTIE, DZI R (X =3) DHGE X DERSHENE
WHEEDR 4 DOH B Z e B3 nholz. Ibb, ERSHNEIDIFIZAELDB 0O
I ADHFED BRI E DN o7, —T7, IRz K512, BEEFEITOVWTIE,
O 7 ADHGEIINT 2HMGER a7 DFIID I FRXEI DB KEDoT, OF
DIEBREIXO 7 7 RADHEGENRD 7 7 ADHEI D BHL VW EIEKLE TV, TR
Ke LT, ERSHEPKZI W HIERH L CRU 20D H 5.

0.8
0.7 ]
mDﬁ
I
o 0.5 ®
Bo °®
£ 0.4 °
At ®
9 ™
80 0.3
S
0.2
°®
0.1 L
0 o ° ® ®
0 1 2 3 4 5

Word Difficulty

#

X 4.4: BHESEOREDFER A

HEESHIR Y BEEOHGEOBGRE X SICHIEST 272012, BEERMELZC
YOHBZNIHLUT, HBEDFEIIR a7 ¥ BGEDFEFRSHIR & BN IR
ZETHE L7, ZOHMRZR 411137, HEEOFERTHIR & HEEH S E O X
a7 DEENZ I L2, DD, BEREICE o TOH S EIIFERSH]
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K 4.11: HFEOFERTHIR L PR a7 OIEAAHBIFREX

HZEBLEH
Spearman’s p FHEA(REL 0.742**
A ERER (M) | 0.00002
Kendall's mc FHEAFREL 0.622**
ARERER (M) | 0.0004

RBEFEOHGE L R LRV DIX, BREICL > TOHSED, HHFDHIED
FEBEOHMLER I TR, ERSHRICE > THELZILINOTHILERD.
BETFEOHEOHFE L, RBEHEICL > TOHGEOIBEYL L CIZEYI TR
W, L L, RIFFETEREOEELZEEL, B WO THMLz DS
Er#ETIZIEZHNE L TWS. £4.9 K410 DHER2LS, ZOZLhd
HZIEEER T X2 e DRI N,
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5.2 SRERORE

KX DGHRDOFEERNE., REL G T3 OOFEVPDHZEEZTVS.
—OHOREIIFERBEOBLEEDOREEL LIF5 2 ThHE. AL TIEX
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