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Abstract

Pattern Extraction and Visual Analysis of Student Behavior
Based on MOOC Data

In recent years, with the rapid development of intelligent technology and big data
technology, Massive Open Online Courses (MOOCs) have rapidly emerged in
countries around the world, attracting millions of users to learn and communicate
online. MOOC data contains not only learner information and learning outcome data,
but also web log records of learners' interactions with various course materials,
providing a basis for education stakeholders to gain insight into online learning
behavior. However, student log records are characterized by large, complex
heterogeneous and multiple data, and it is an important challenge to effectively extract
and visualize the student learning patterns embedded in MOOC data. Visual analytics
leverages human visual perception to analyze data through interactive exploration,
engaging human cognitive abilities in large-scale, high-dimensional and sparse data
analysis. Visual analytics can take advantage of human cognitive abilities to explore
the internal patterns of data more effectively than traditional methods that rely solely
on automatic computer analysis. Therefore, this paper proposes to apply advanced
data mining and machine learning methods, combined with visual analytics, to
process MOOC data in order to help teachers and education experts better discover
patterns and laws of student behavior and understand the reasons behind various
learning behaviors.

Based on the heterogeneous and complex MOOC data, this paper proposes a
approach based on data mining and visualization to extract student behavior patterns
from different perspectives and help educational analysts and related researchers
explore the potential patterns of student learning sequences in an interactive manner,

providing new insights for subsequent curriculum improvement and targeted
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interventions. The main work of this paper is as follows.

(1) Patterns extraction and visual analysis of student behavior based on multi-
attribute event sequences: this work models the collected learning record data as
multi-attribute event sequences and proposes a multi-attribute event sequence pattern
extraction based on Minimum Description Length (MDL) for the problem of different
formats of attribute data and the existence of correlations between attributes. The
method supports the adjustment of attribute weights and takes into account the
correlation between attributes. Finally, an interactive visual analysis system SPVis, is
designed to integrate rich views and multiple interaction methods to help users
explore the learning patterns of different learning groups from different levels.

(2) Visual analysis of student behavior and performance relationships based on
whole-course clickstream data: This work uses higher-order networks to extract
subsequences with dependencies in clickstream data, summarizes student learning
behaviors based on the relationships between the subsequences, and models the
operation process within videos. Meanwhile, this work designs four linked views,
including pattern overview map, clickstream detail map, sequence view and
clickstream comparison map, which not only can effectively overview a large amount
of clickstream data, but also support detailed comparison of individual student
behaviors, which helps users to deeply understand and analyze clickstream data.

Finally, this paper conducts experiments based on real MOOC data, and
demonstrates the effectiveness of the visual analytics system in helping teachers
analyze learning behaviors, explore learning pattern, discover learning pattern and

inspire course improvement through case studies and expert interviews.

Keywords:

Educational visualization, Visual analytics, Event sequence, Pattern extraction
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MOOC #1125 & {4 F SUHEAF B AL, 3500 P ML SR PR 5 B
YR IR R A AT RS, RS R P i A I 5 9 00
SRS AT R . SO Y SR BT WL A A, A A0 T
BL3 2 307 AT PLALHER , H B P R LA 5 R 1) I e
BER . AEHCRAL TR S T BB 4 R e TR AT RO R I T 41
JR A AE LR R AT L. T AL B T AT SR, 18
R 3 R 2 T R £ PRI T L
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3% AT EENFMHFIINGT AT A XRRE TS AT

%38 BT RESHFIINFETARARNE TR
o

3.1 faifr

MOOC H&iext 1AL TN, BN G T
I AT G T — AL = . 2818 TR AR — e, B Fe& i
T R0 R 2 AR M Pl R P o, 48K 2 R0 i on i 1D HL 0 4 mh 7E il
Mgeit 8ol b, XAk BT IR IZ RN 0 b B, — A RE s R A
AR E XA A RTE IR, R ReR ™ AERT . AR, K
ATARDL “P5 R E W~ W~ V5 B~ W7 2 WSS sz —. 2RI,
AN B35 3 B IRAR S 2 o), (B AT DL S5 N~ AR BEAT S Sh O H 2
HIR, AR A AR T BA REEM AN TR W i 225K
HE, R, HATE SR o0 b TEARAE TR AR I S A [ A S S AT R Ak Tk
rot. R, TR A FIBY BOi 22 2] e SIS O 1 5 2L UR AR 1 it
FREZHE,

N MK MOOC 27 ML sk Al b R B2 AR AR ) 2 I AT A, A
SCHRM T kT MDL 12 B TSR R IR RO . B RS B
SRR RN Z RYEF 75, AR A EA RN HIREE S 5 s R R H k)
DA TA, ZJaRAFRTHRDUER, Iz, B4t
N T RO R SE AR AT R AR SRR TR K, A B iR B AR
Ji R R A6 P 538D R 00 PGB B, R JE R T SR B AR AT
T E IRBIIRER

BT Bk priiiRe, ASCR IR T A B AR i 2 Gi——SPVis,
SR PR B, IRRANF 2 2 B BRI 2 2D Fe A s, B - SE 4y bR
R SIATNIIEAE U . AT B A — 7 AL B 4R AU SR A 545 2 AT e
s JESCRREROZ T AT AL, RN A M S 38, S
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3% AT EENFMHFIINGT AT A XRRE TS AT

TN ) Bdle B R A 0 B R B A 2 ST R 1 2 A R ORLEE B
F P IR R, AT EF 7 o3 B B A - BEAh, AT T T9
ZNERIESE MOOC BREEIIHE, BEAT T REIWTTL, I 7 ASCEEMASNA
R, R R UG LA U ZORVES iZ RSt . TR I BUEM T AR GHE
HHGUREA — 2 WS EAE

7T~
L\g_gﬁggﬁﬁ oo
~ 4/
~7 T~ : ; : —_—
/ \ ; i S
‘ l-E%‘ﬁE f ......................... : ..D‘ ggyumg\j
N H \q____,/
BeETALE
v
TN —T T~
(reman) "R ... /FIatE
\“-.gﬂ.’/ H \‘-- m//
~T TN ~7 T~
N\ /
| RATE ) { BHAE
/“'E"\\ //"’"\
| MEFFIE ) | BEE
‘-._.—/ \‘--_.w/

& 3.1 AT HTHESE
K 3.1 R 1A ST R T AR AT HESR B0 S AR R, s DU =R
B
(1) B HabEgE . AT EHE N XuetangX Fidlide, 3B Ris
RENES, WA . Wi, SEREAL AT 0T 4 . i T ol dic gk
R A AE SR, AN EEE AT e, S B B R R A e R R
SRIA, REESE ] AR R SRR IRAE AT N BRI, AFERIER
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3% AT EENFMHFIINGT AT A XRRE TS AT

TR B iz 2 A R, 2R 2 3 3 AT 0 S R A I TR
2 B e AP A .

(2) PBASEREGL . R R IIN — DB R IE R, TR W
IR, DR A HIME LR, ETEEEE OMEAF
R JE GG A B BB SO IS — ol i BE RT3, R 2 ORI 3 i
Ko

(3) AIALALAREER . AT AR Y B v 2R T F P DR R 7 51 3 AR B AL
s, JFEP ER 2B IEE, NRMEZRZGHT EREhse. FRNRAE
2R E T ST A RO B R AT IR R 0. AL
T b N BEARPGE AL, R AIR R AR 5 =882

3.2 A

3.2.1 FEWE

AT FET XuetangX FRELHIBHEEBATH . %P G 4M4E 7 3000 £
ITURFE, 5] T 5000 £ 5 &M . XuetangX ) 7 A] DLk FE 27 ST K
UM 20 APM) FIE 280 (SPM) o IPM 38415 55 4% 4t % % 41 R iR
PRI, TMAE SPM, HF H RS LATE RG22k (B AT AR5 ). H P 3
SJRIEN RAS R ZMRBRES): WHNE WE. FIEMBkE) . iz
g BRHRERIRIZD  SERAEN GE#/ A IEFEZEMEER) MW TS S
CRIFOCPTRRE D o« ARSCEREUL— TN 1PM BEREE AT 45
Pt gt . TAL B RO HUE 32 2R AR AR SRR IR AT I — R P0TE S, BLH B0
i idsk. HEECRMFEMAGEEWR 3.1 PR, ARG5S S un
32K,

AR PR AR ) A STAC SR A A 0 LB AR A AR IR TR, BT RS S
[ s, A SO HBE S Ny G — B ag 20 AN 2 AR AR SR S0 18] 1) V75 3
Fett N — oIS = [eg, €5, €+, en] s HHINIZFMHMREG], nhFolh
PR B BAEHAER - EEENT N, AE 2 MR EN, R he =
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3% AT EENFMHFIINGT AT A XRRE TS AT

{a; = vl ay =i, a, =vi}e B0, — MG 1T v HE WA I (8]

R AL BEER IR I TRl 1k
#* 3.1 HEXHREMER

A} Xy_LIA ﬁ‘

JER i BN
enroll_id ) FHFEMHARAR 1D
username o E S
course_id WA

action HAERA

object 5 2] 3507 In) B BARKT R

time I} ]

*3.2 BHEARGIHER

KA &

play 52480

seek 26188

pause 42524
assignment 4038

forum 4693
click_info 45603

3.2.2 ZAERERIS

BT ERREALRZ, N TP KRR BB AR, A TR RS
B H S USRI R AN R IR VIR OB SR B E B

AT IR AL

HWHRERREEEIRSE, Ak k-means Bk, %8R EAR LB K

A RAERER G, R TR S5 SRR O R R, R R g iR
BRI, FEFERFG. 25, BEEIEA EREREEERE. MEriEHR
SRMRRMRCR, WELERENRIEAAZRE, ks 2 2] 5 2K,
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3% AT EENFMHFIINGT AT A XRRE TS AT

WHRERAN OS2, AFFWESANBE L BFIX A A STRBEA R FI kA T
AR R FC BT R BUE, DAk &M RN B3 A2 E0HE A R A=
3.1 Fion:

~_ bD-al)
S@) = (@@ @) T (3.1)

Hor, a()FRAWREE, BEEE 20 R — 5% A H AR A R ABLRE B2 (97 3548
b()FRNAF RS, RO R 3 A 5 1) P B A AR BL R JBE 1 e /M . 088 R A
EATL1], BoEiL T LARRN RS B B A . Bl 3.2 45 T ARk
{E A6 L RRC 50 R EUE, MBI AT LR H Mk HUE S 31, feR REE R, 1R
FEAH L TR R B

0.64

0.62

0.60

0.58

Silhouette Coefficient Score
o
[#)]

0.54

2 3 4 5
Number of Clusters

E 3.2 I[E K EX N ERRE
wa, BEE A=A, a3 AL K B FI2K0)) C. K 33 &
N T ARV B B ARAE AP A P e (5 5, AT DL BIL&- AN 200 1 22
B, K0 A S 58I EUD, BT ANEIRIIEE, K B 2 SIH kT
MTNFE R S, &REIINES S, K CHET I B EERAARIZY
e R I R[] 5 7 T 22 A K o DRI, 5 AR AR 2% ST R BR FE A 43 S =N 4
AR BRIFE R
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3% AT EENFMHFIINGT AT A XRRE TS AT

o ABWE: TTRRMIWE, &2 B EZERIZ T RS2,

o BN AEUUE DUIIURT 5E R IR] R AE 7 T 25 UG ER

o WEH: EEHAT 7 U, (BB 58 R AT R I .
% 3.3 NEITEFHESR T

RFIE 5 A 0 B 0 C
BRI EL 14.33 152.31 90.01
[m1] 25 1) R B 2.09 30.02 6.25
Y7 A IE R B 3.33 28.05 5.37

NUNRIEPS EPSRY€ 9.37 80.57 50.16

3.2.3 ET MDL £ B4 51N B

Fit SRR 22 S B E o i TR SR AR S5 22— o AEDMERIBE e, i fa
HI VMSP 5 Max SP 5583k, SRIEHUEE > Fp ol ip A AR, (EILAE & 1 3
B ME . ARSI BRI AT R 2 R PRI TR AR A AR R, T
A RN IR YA ) FEOR SRR USRI A 55, B

(1) EEAF & PE AR

AL AL BEAT 0 AT I8 OE AN E s A R PRI & . B,
AUk 5 AT e S9TE S AR ORI I BRI 455 R . 2% SRV 70 A D
AN PRI, DARTE RO ER 1

(2) RIS LA Ab 2

I FEAE S R EA B 2 A BN, @ FFRREA R R
VEAEAE, BIUUE SLATE — 1 35U 1D AR G, s IR JE 1
oA WA ISR 5 B MO T A 1D 3X — J&@ 1t DMER 2 @ PR e S AR
AAEHCRME 1@ 1 2 [ DG, Bt Wu &8 N e BT FIRE R 23 ) oF 4
A ETERI G A, AR AR RN R R AR AR A5 21 7 51 S S B P 1Y
PR PRAS o A TR PR 2 A AR 2 T B, KT RE i LS B Rk

(3) PR AR A A R/ LSk /R 1k

N TAE BT B R R T SR AR 2, 1% o VRS2 AR i SR ORI K
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%3%F ATL2EBRFHFINGFAETAREIXRRE TR,

FE. S, ELESRE
(4) BT iEfE SR
FAELE VAR A P AT M BT A B3 %, I HA A DI (. 4
A A Fed B BB FIE T{VL V2, V3}, {H2EE A BB ERCK, ¥4 B
MEBRES, WAWNFAENZITRE —EER. R, £,
Chen £ N KH K-gram FEEHCT 5 F1E ARAETH R AR AL FE K LU 2 2]
FURARME, SEG AL & (JniEEE ) AHLL, EAR AT DUSE 4 3 S oA
R BE 7 B AR AL, (R R B 7 Sk T I TAlE R
AL T MIinDL™ S, B5IN T MDL 5 SRR 53— 2L P A ok Ak
WREHE, FIEAT SR E % . MDL JEIN RS BOR i —AN B &
EREAEN . MDL J5 B2 B — AN Hd 4R ) s AR A e R K Mk . 3L
PR KB P s (1) BAIL(MO) I ts,  (2) BAIL(D| M)
AR Y. E AR RM SRS RER R, BIL(V) + L(D| M)/
HUFIR—NETFEMINR, RRNS = (e, ey, e, e5], Hie €
Q, QR—AFHFRER. XN THEHFHFIS = {S1,S,,+, S} BAIE
HUI) B AR R — AP = {PIP = [ey, €5, -, e IIFI M1/ 51 2R X 1 B 5
f:8 - PRI SRR :
L(P,f) =Tpep LP) + Tses L(S|F(S)) e oo (3.2)
3.2 RPL(P) WA PHIHER K, L(S|FS)RESHEMF(S) PR KE. i
TP AT DU I B O SRR, SRR B AT DL A A BT K
AL E KR, HAR KD — A E8, Mk A 3.2 /LS A:
L(P,f) = Ypep len(P) + a Ygeslledits(S, F(SHI + AP ... ... (3.3)
Hr, len(P)R&BEHEHRIEE, edits(S, F(S)2—RIITT LK F(S)EAS
igmilE. A 33 HEIANSHa, LAIRHE/AIMUAS B0 50 I A0 5 TR L I
SO S =30 EAS O T AR B R SR AR OR A il A R B D
PRIk, 3E e I Y 1 AT DASE s R R mT 4 F
PR T M B R A B R R TSR E AR L, BN A
AR, AT SR K B M . FERIIE I B, AN IR —
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3% AT EENFMHFIINGT AT A XRRE TS AT

B ERRE, RN SONZTF IR L . ARG AT EAE IR, JR W
FERFHIARIE P IR SRR RSO FA R A, Sk R R DAR oK
(D B R K P AT AT & 0F . AL OIR R B — X T A IR R
Rt — B> SRR AR, 2R IR, B2, MInDL Joikfgok Bk E
FIDUAS )R, ANBE BN T2 S B st . BRI, ASTEIN T — R i B2
Jik (RE 3.0 SRt SRR A, AT 2 U RR K

FENRREHT, HANASHMRKMINGE, XPU%(E 8 AT L Bhfg
TR A DY A ]

(1) JERPERIBLE . 73 A i e U I A AN AS [R] R R B o 4 SR o e
a; FIRLE R IR Rw;

(2) KREKJEIE. Zrdriie] LE & B M2 B OCHE, #EtEnd. srdH)s
BHB—DEREMZ AR R IER R, &R ER TR T EEiE. ANF )R
M2 [ AH BT

(3) M iR MU RHER =28 DU S 8dH] 1 i i B
ZAMRHIE

*  costi & XCNTERITEANFA . — AR RS AR I, HRS R
FIFRHEL, ZF AR RO R AT B 2 A U

*  COStys & X NIERI B REM . —DEAAEB LTI PRI, (HAEFS
FEAIR AR, AR R DU R v AT g 2 S M A U A s

*  COSteon E X NTEHIAELL ) F At CRIZERE 20 AH AR AEAE J5 46 Fr 51 b A
FHEBHIPIANFAE) , IX S FEma s R

(4) WEegife A e] Ak SR R AR o e s . e 6 S
AT, I TE] RUBE N5 I 1) 38 AT ] o I S A R AR I TR] AR 2 0.

FRoR, R EREEREATEERSME, DRI 2 & 5K 7K
2SI Sk 3.1 RARMEEE B A0, NIifE Kl 3.3 i+
ket AT UL . FE LT MISFIBERPIE N (B 3.3 (a) ), HrHi AR
AL oseo FoAZoU BAR M P PG S @ it it BB A, I
AN, b ST PRI BOCAAOR R AT T B . DAL & I ay ISR R
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3% AT EENFMHFIINGT AT A XRRE TS AT

RANERE, Kt EtEa 2 e REEE.

Bk 3.1 AU E R
Input: /F%|S. FEzP
Output: AL.,s (JFHUSEH2IHEAP A 7 T85)

1: ALCOSt = O

2:fori « 1to len(attributes) do

3: P, := the sequence of v; in P

4: S, :==the sequence of v; in S

5: P_lcs;, S_lcs;, les = LCS(P;, S;)

6: mismatch_cost = transform(S;, lcs, P;)

8: match_cost = distance(P_lcs;, S_lcs;)

9: ALyt += (mismatch_cost + match_cost) X wW;/Weotar

10: end for

o, REUEE PRI T FIS @ M a R EE (B 3.3 (b)), JERUH
AR AP, AR TS, . KI5, THEP S, AT, idfEles,. H4h,
N A G SR LR g M a, AR, 7520 E S Py A PP 518y 1 2 3 B
RLEIER 7y, CAFEP_lesy, S_lesyo 4% N REBA HPEL 7 4 DLBECAT AL .
VLR 7y, 1EFJ@Ma MEAFN (B 3.3 (o) ), HEAEM e, MRS,
iefEmatch_costy . WA, TR R AE RN, WIVLHCHES 7 H A 9 %A E
JEPERIRR AR B A, BAFSE RO AA R AR . AILEEE >, KRR F1S,
B AENE RN EGHE (3.3 () ), idfEmismatch_cost, .

Ml Levenshtein distance 777, ZETHEANULECHE 73 I 73 7] v S48 AN ER
HIIRE . AH I AR SR BB 5 VA — B A T N/ B A SR Az A X I/
etk BeAh, LS MNP Hies, R —DNFAEME G —DFM, RIFE les, 7£S;
P IESE, Blspani Mspanf, ERBIV3A09 2 1 3. )5, it =
MR SA, A 3.4 HEEAFARIRA, A3 3.5 THEMER AT 0 A,
AN 3.6 W EES KA. &5, mismatch_costy FITHHE AN 3.7 10T

AL = (len(S;) — len(lcs;)) X COStin  «nvvveennnn. (3.4)




3% AT EENFMHFIINGT AT A XRRE TS AT

ALrinis = (len(P;) — len(lcs;)) X COStymig v vvvneenn.. (3.5)
ALS™ = (span{’ — len(lcsi)) + (Spanis — len(lcsi)) X COStogm o v v nvnns (3.6)
mismatch_cost; = AL™ + AL + AL™ ... .. 3.7)
(a) ©
D (B
P e, e, e; e, eg P_lcs, p Qij\
©®DO®O 10) ()
2 Q©®O® Q\ o stes, D@ match_cost, = /(15— 10)2 + (8 — 6)
15 '8

w« ) Pe00®®

Nl

S e, e, e; e, eg S

m) @) (@) k) (¢t spank =3
2 @OOL®Q A OIO[OIO]0) :
mis_event = 3
a, 15 (8 — calculate h
les ) &) extra event = 3 mismatch_cost,

o s, ml[n]ii (k[t] spani=2

3.3 HGIRMAEA 3. 1 ITiZE
3.3 o HTES

B FREEE R, EEMBE T ENZ R RE, BE TN T
%, SREBO AT 3T I F A AT A

T1: HRE AT R IERAA E W W B AR, DA S AN [R5~ 2H Bt I []
LUNCIBOR/ 3

WHE, —I1MOOCH LT ANUE, HAFRTEL TR, A RARE ISR
BENEE H . BE i Tovk F Al 0 s STE IRR AR Rk 2 5 N 514 4L
T I AT ARG AN [F] 7 ZH B IS 8] FRPIR A B 48, AT DAFE Bl 7 A 2 ROs 472 4l ) JB O R 11
M, DLHSRBAT RS Bt 7t .

T2: WREAFZEAE S H R ) P A

) SR B H BB, BEE S RS BTE A
A FERRYEAT NREXN A E AT s, P R EE VAR T ST
JEOG R ) AR a2 S S S e Bl AT AR E WE 1 R LE R
P, Vi TR, RN, R, AR R G PR T Re

]
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3% AT EENFMHFIINGT AT A XRRE TS AT

T3: AT MALAS ] 73 A AL 22 57

AFTFET IR, #Umn] LERE RS _ESRMERB, MOOC L#EZilid k
e G TSR R A MUAIRE AT B, 0T 5 Al A K 28 A AU 1) (56 P 15 00
KT BAAER GO b n] BEICTEMR LSS 2 1 Bom e &, Tk
MBI R G LALLM AR 2, IR S Bl 4T & ) U
T, NN R LS ISR AT it

T4: AIALLSE € 5 213 TR 2] B A2

FERZ S D A AT B LUR, H Al e 4L AR 52 20 3
O, AR T A A TR I R BUTT N F A . B, AR SE AL T, A
A TR A . AL RS A NMA R I TR S, TR 20y
e

T5: IREAF AL H R EE

FAE R AVE B S TEAE S ) B AT G, XA RE R B AN S S
JZo WHUENZ R AA T EBAES SARL, FFNBEET IR AL

3.4 AR HT T

BT BRI AR5 AT BT FEAHE I, A ST DA R T4 B )
B, A GRS, AT E, MARSITEEOLEARTH AL . IR
B R 7 AR [ B RS B e A . B IS P & F
AFZEAE IR PSR A SR R 1 22 2R AR — I B B PR
FAAE. HILERBARRASRAN NN SIS 5 . AR 4
B AT AL AN S AR T
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3% ATZEMFHFIGFETARIXRRE TS

Sankey View (o)
=7
Positive Wask1 Positive Week2 Positive_WeBrsitive_Weekd Positive_Weeks Positive_Weeké
Viewer_Week5 Viewer Weeks
I Viewer_Week2 I Viewer Weekg=\Ver-Weekd I - I
N&_Weeks
Viewer_Week1 NA_WeekS I - .
NA_Weekd
NA_Week3
start NA_Week2
leave leave
leave
leave
NA_Weekl
leave
Pattern View [ Query] Calendar
[ o=
(b) Query Panel =
week v (d) W \
| tA e
I I I I I |I - | i -
—— ran LT'] was v waz Vil wis var iz l:LJI ------- .,
- Iw v A I._., B—— ’_ woa s I,. | Ej
[
Individual View
. 4 . N " ™
© Y>> NOJ oD~ 00 LT Ll
V51 V52 VS5S3I VWS4 VIS5 VSESE Vi7 VS4 V2l PS1 P52 V53 VSR VSl VE2 VS3

& 3.4 SPVis R ARE

3.4.1 REFHBAE

AR SCARAE T s2AT R 8dlE (BP 2242 5 MOOC Hahff /7=, v s, #2252
PR UIHNRIRSE) , R EAERR A, WA 34 () P, RGEH R
BRI =T A 2 I R (T, Hdh s oGRS . R
MIE ¥ ax OARERARIR S, A2 AL s DA R4, A
K. WEEAEA R TR TEDS TARFERLS, DUEAR T4
P 2 1Al A 3. 20E 0 A T A A A — SR lgO e 3, flan, BR T
B, EIETRIJUEAN, BEAZENARRE TH (NA) BN T
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3% AT EEMFMHFINNGT AT ABRXRRE TS AT

2l (Positive), IXEH, WIREBAEMTH, — A EAFRK S AEA KA RE
FEFEIN (8] AR AR T TR K. I, — BRI B ER, UMM R
R EHAT T B, s AR H SR B A AR IR 2 2

Wit I EABT. B RGBT EHHEB R, HEBAE
RE AT MRS B e om A R I S NER) G Ee . 281, e ARME s S A AE B A 22 (A
PRSI . SR BAT X IR, foeJmde e A %07 6

REH: L sh I —74 N, A B s, T
i 5 B O T4

3.4.2 BHAHEE

ikl 3.4 (o) Flrow, ZALEIR A R 1 AN R S ST IR 3070 55 2 P 47 A
o LB EEE S FE PR T E PR (T2 A1 T3) , AR
—HIFIRE S W 35 B, TR, BATIAERIE A RS,
R e R AR . FERTER RS2 %0 1 F AR AR, ARSI
P BIA AR AR A PR — A2 I P A 2 A s ik, BN E
S, AU R B RBOR U TR A S5 ISk . P R BLEDUL Y
X EEAN R AR AE A @ P B DX o

TR AR AR T — AL P 21, AR SR B 17 S 7= 42 HE 410 )
FHAORAL, T EoR EAEER 7 A g B . BRATIM RO AR AT AT S 22 ) B
TG/ S5 RAL B =TS R e S BONE I g4 8L BTN S
FERA NLAL B R N BB AE b, A LA A AN B A 2 b e A AL 471 AR
.

NI NS

3.5 EHXIFIFIE
5 &R B H AN BAT TR LUSRN TR, AR ST 1 5P AT A 2 A 5
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3% AT EENFMHFIINGT AT A XRRE TS AT

THZALE, NI &+ F 7 PRI E A B 2 BRI = A N B
RYTREEERIEE, XA BT 08 & HO BAT m ARAR R %, A
1175 FARTE FEA IR R B . B, AP M =S, Rt sk AR
Fe & M AR 5

3.4.3 MEZEIFFHEERE

FI P NEEAS 2 A AR IR AR R B — M EBAZ 5, T —MRRZ A
AL (T4) o BT Z BT BT AR BEAZ T, 8 TR A P E B R Sc2 1)
BN En 7 AE, ASOEAMAE SIRLE B E R O — A st B . A
ZE I, EERMAIKF R R IR T PR AN R B R R . RS T
ATIEHP—RERERFE, REREREGHEN, HERH oy E—
fFAk R4 o B TR, ARBEARR T HEFERE, e
SERLEMHR I B ORI R 75 AR Sy, il 3.6 ARTEARAR
R UAFRIRMEHEM,, HBERENEMM, =ABARREZRE, BIEERY
iR dx . [FIN R 7 EARERERE, H—NUPIRER R F AR 8 M,
WA G AT N RO B 2 A R WA e, WA A5 8, kI IRBSS:, i
i 5T P it — 8. H Pl A B AT DUZ R R A B TR
e J34b, TEFPH T J5 U 2R 7 (5 B P L ASORH LB 4 E A e AR AT Y B
B A E AR RS RS, KRR AR
>0 DOQON -0 CN i

V51 V52 V53 V54 V15 V56 V17 V54 V21 PS1 P52 VS3 V58 VSl V52 V53

.

3.6 MAFSIHE

3.4.4 BHHEMHAE

N IR WA RS AR Z 5 (T5), W EE 34 (D) Fr, &
TARW T H AL EIR s 2 A AR BN IR A i) 22 2 I oL e H ity — A
W HERE, o WAGER A, A aE AR R, Bitgii A S S
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