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Comparison between Spectrum-based Features for the
Prediction of Liver Fibrosis Stages in Chronic Hepatitis C

Abstract: Many conventional studies used the clinical test results conducted at a single point in time to
predict the stage of liver fibrosis in chronic hepatitis C. Recently some attempts using the time series of
clinical test results for the prediction have been made to utilize the information of symptom history. As a
feature representing the dynamics of clinical times series, a LPC cepstrum-based feature, i.e., a combination
of mean, standard deviation, and linear predictive coding (LPC) cepstrum, was effective for stage prediction.
However, there is room to discuss the order of cepstrum with regard to LPC cepstrum and other spectrum es-
timators (the cepstrum of periodogram and the cepstrum of averaged periodogram). It can be expected that
the LPC cepstrum-based feature achieves higher prediction performance with the optimal order of cepstrum.
In addition, there is a possibility that the features based on the other spectrum estimators also improve their
prediction performance by cepstrum order adjustment. We therefore experimentally compared the perfor-
mances of stage prediction of these three features under various orders of cepstrum. As an experimental
result, with the optimal order of cepstrum, the prediction performance of these features were improved, and
the LPC cepstrum-based feature outperformed the other features.

Keywords: Chronic Hepatitis C, Prediction of Liver Fibrosis Stages, Clinical Time Series, Spectrum-based
Features, Cepstrum
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ENB. CHUBMERFR ORISR & iaficid, FHE b
EEWES T ENEETH S, FFHEEE & SRR O
HEHAEDK DR L 2R THIAHMDILE U, R
T, BXU, Wb UIRERTET. —MRICHTRRHE L
DEGWIEIFEMTHEE N, ZOHETEIX FO~F4D 5
XD S B AR E A T — Y TR I NS, FHERTIEAT
LR T — Y R IEREICHIZ T LIV TE DD, DK,
FHAAEZ ERERELS 5 DT, RETI X FPY X7 DR
B 5 (1).

ZTT, AAEBROIRD O L LT, #HatEiciko<nH
MM - PROBEMISEMT L, B ER T — 2= HEE
ITBWMIDIRENTE (2], [3], [4], [5]. F7o, EEIRHRE
EMUSRE (TS AR TS 70) BEAEIN, MK - FROM
B HARZHEH S 2 5k L DR EITDNDDH 5.
BURTIE, TIAMT T T ITHERNT, WAL sz
M3 iEofsetkteidEmy, FAETHB, KOk EjbR
H% (6], [7], 8], 9], [10]. HEEMREZ®DBHICIX, T
NEDOHERMAICHET ST, BXU, 2 MARE
DEZENEENTVD. RIFZFETIERC, [ - IRD
W & o fide e O TR E LA 7 — DHEEICE B T 5.

PER, I - PROMEE LA K 251ETIE, 2
R DRI A T — P 2 2 9 % 72bic, [A Ui
W+ ROMBEEDIZ NS EhEh -7 [1]. LhL,
RAE DA H) 720 U CIHFRHE LD HE T 5 B2 E X
%k, MK « IROMEMERSRYZ HW 5 T & THEEMERE
M ECE2AREMEDN D 5. BifE, MEMERSRIOATFEE
ZEFEVEND, EREY T T — 2 2 RIAMICERFIH
A[RER Y AT LS NS 5 THA S fkz lEZ 2 L, M
BRI OFIGEEIC RS L EABNS.

T, MEAERSRIICEHE LIt ioh, g%
DEDORWIKZFTEIUL LIzt DZHNTWS [11], [12].
T HIClE, MEMERERIOBIHYRFEOHIIC X THFAI
Y, EEHERZE, LPC 7 AT LOMGEERMEE L
TIRELUEMEEH S [13]. COWETIE, T, 1EHERE
7, LPC 7 7 A b5 LOMEED 1 R OME - M i
RERVIDIIE X D &, HEETERED S W &V > TV 3.

L LEDNS, LPCTTANILEWV AR FT L
HEE BT T AN LRI L TR EEDORMN S 5.
TT AT LIEIE AR T LEERDRIEARY + 5
LZERIT 2RV ERL, REDERE S LEESY (B
WRZ 2 L, FHEONH) 855, WAL, TTAL
T LI EINCRET BT ETLPC T A T LIck
OLMBEAUEL, AT—YofEkfEom Ficoky
HTEMNTEREMFEING. ZT TAWIBETIE, LPCT
TANT LORBZMYNCERET 2T T, THEHHEE
MRED U HE R A L. Tz, MDOARY FT LHER (¥
VA RTSLDT TANT L, IV A RIS LD T
ART L) RS MBI N TE, JEGHRICE 5%
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HOURENEDDH B DT, FRTRINS BHEHRRET 5.
Ko, FRICHWZ T —ZOBEE L&MORER, 2 2
TREMICBN B HERWTFEDRIEZ RS % K 5 IME LT
RD%.

2. ERDBFRHICAT—IHE

FFRRME(E R 7 — D HEEICBI T 2 EK & LT, x5,
FEfE, o, #HEEMREDRMENRF END . R
X, FHRHEE DL X (FO-F1/F2-F4) SR 2 D it
(FO-F3/F4) 209 % 2 7 J AN FRTH 2. IR
HEZZYVTT R ETEEEINS@EE OMAB - IR
B WG, TORMIZtOHEEEREE, AM & 70.00~
78.00%, HM & 59.00~74.00%F£E TH - 7z (AM, HM D
FEMIIAEIORE TIENRD). TNESOMEN D, FMEDD
Fiasr s L THEE ez Mo 20 8BNS B L 545, %
Tz, PERWIZEDZ IFMEDOT—Z « ZREZHVTEH
D, TR CHEEMEREZ LR T & 72\, FHUE & 0 BHERD
IREXFTETOEVEOMELH . LI T, A
BN TR EZ AR SRR, ROV 5 HE
EMREOHMEICEMZE E, I N/EZRT.

PERMZEDZ < F 1 RO EMZRME S LTV
W1, TOX D RFFBEIERIAE DR B 72 8 T HHRRAE
LTS BB E KT E R, TOIRNEZT TR
ETIE, MABMERFRIIOWIEZDE D2 R & Uit
7% [11], [12], MREMERERIID S BINRE A U TR E
& UTeWgE [13] bz, ik [13] Tld, BEERRS
OFFEE L TRME L LT, Y, R, LPC
TABT LOMEEMERS N, BEZDOEDRMD AN
7 8T LHEERICHED S FMEX D B HEEMEREN SN T &
MHEREN TV 5.

LA L, ¥ TANS LIEORECET 2idmid 727k
ENTEST, WYIRRBEEICKD, LPCTTANT
LICED SRR OHEENREZ S 2ANEENS. X
7z, LPC T T AT LUND AR T Lg%z Tt
B L AR DE S MELEA DN, ¥ TANT L
TE DL, THO VR EOMREN L &5 LS
%. WZICAWZETIE, TORSNIHE, Tihbb, 7
TARNT LR LPC T AT LRMDART v 5 L
HeERICH D  FFMBRICRIT T HEERRD T Lic L.

— i, HEEMERE DO R L L TIE, Acc =
(Nrp + Nrn)/N, Senc = Npp/(Ntp + Npn),
Spec = Non/(Nrx + Npp), PPV = Npp/(Ntp + Npp),
NPV = Nrn/(Ntn + Npn), R EDEF NS [13). Tz
2L, JERDNEWI S AZGEEE L, N IZ27T— 2%,
Nrp, Ntxn, Npp, Npn W&, 4%, HEGMHE, HEE, 5B
M, RO TF—28Th%. FEIREREZEIEE DHET 5
YR, BEREZEE LT 5 3R MERZHMNICHE
fiT2X9IC, TNSDEBOHEEZH NS ENZL.
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T ORI, HEREOHEZRFERNALES &7 —ANA T —AD
I FERCT BN, FEDRIDINT VAR R B D
RUFBENDD%.

FElDOREZ iR 5728, SKROWZE [13] Tl&, EED
FHHEDO BT (Arithmetic Mean) &A1Y (Harmonic
Mean) ZEALTW5. &3, TOMIHETIE, Acc ZE5T
5 RO FAED T TS AM LRI HM, B& T, Acc
2 ki< 4 FEORAEDOFM T AM LA HM %2
A W7z AT RIS, Acc ZET 5 HHD
FHEDQRET AM EFIRIE HM 202 2 &icd 5.
AM & HM ORXZZNhZhA (1) &K (2) ITRd.

1
AM = B(Sens + Spec + PPV + NPV + Acc) (1)

1/ 1 1 1 1 I
M= |- — 2
i L’) (Sens + Spec + PPV + NPV + Acc)} @)

3. RERERE
3.1 LPCH7RISL, BV, HERRETEIRY
S LMEER

AWROHME, WYRT TA NS LRBICHRET 5 T
ETLPC T A NI LCED S HHEOHEERER Mk
TEDh, BLY, ZORLEESWIFMDAXRY T L
ERICHDFHMEICHRTEDRETHH2H NS T
ETHB. TOHMZERT Bedic, AHEITIIIBROG
WM7AERETZ1TS. B 31T, AR TEEDXS KX
N7 Mo LHERZ BN GET5h, BART N T L
EEOEHTHE, CINSICEY LR FEEEHAEDY
TRHEZRDZFHEZRd. HB32H T, AT L
FLHEERDT T AT LRBEROET 2R, D%t
ROV TIBNG.

ARWFSED LS, BEICREE - FEFSNTZ3 DD
K [13), BXU, 3 DDRMEDOT T X b T LR
ETRBICRELIFHE LT 5. BEICRSR - RiTEh
e 3 DR E L, i, BYMEFEE, LPCT AT
LOMER (TNLIF, LPCCep+Mean+SD &Fl#R), F
¥, HERE, CVA RTSLOFTA NI LOMEYE
(PCep+Mean+SD), 1, EHEfRA, FHE UL RTT L
DAY (APCep+Mean+SD) TH 5. WBEDWHIL T,
LPCCep+Mean-+SD D7 A b T LREIZ AIC 12 X DR
E L, PCep+Mean+SD, APCep+Mean+SD D47 7 A b
T LIBUIFFE L TV (T—Z e B U RO E )
LTV

AWFFETIE, REBGAZML CREEr 7A ST LK
Bz OAXRT T LiEEE (LPCCep*, PCep*, APCep*
ERALT D) R, FTICRD 3 EHEOREERZEINT
%. 9B, LPCCep*+Mean+SD, PCep*+Mean+SD,
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Feature obtained for each clinical test
Feature
Elements
Clinical LPCCep Mean SD
Tests
ALB (O @) @ ] LPcCep+Mean+SD of ALB
CHE (o [e) @) ] LPCCep+Mean+SD of CHE
rans (O O O ] LPcCep+Mean+SD of ZTT
Feature obtained for all clinical tests
Feature
Elements
Clinical LPCCep Mean SD
Tests
ALB (O @) [@)
CHE o @) ©) LPCCep+Mean+SD
: : : : of all clinical tests
bans \__O o @)

M1 MREHHOMASYE LRHEEOK.

APCep*+Mean+SD D 3 DTH%. Z LT, REGAEK:
Lo 3 FsH, JEGEE S 0 3T (G 6 M) ORMMED
HeEMEREZ LR T 5.

BB, BEOWMETEK 1O LlicrRdXIic,
FHMAEH T DWW T LPCCep+Mean+SD (H % Wi,
PCep+Mean+SD, APCep+Mean+SD) Z3K&, MAIE
HZ EIcRAT—=IVHEEziT», ZTOMHEEROTOE. C
DOFHEICKy, BREEHOHAEIRZ ANS T kL,
FEZ DL DO AN Z R T E 2. RDAT Y
TE LT, AR TIEMREERHOMAERZ AN, &0
AT —UHEBICHRIR SO L LI B LG 5.
BRI, K1 O FINcRT Lo, SMEHEE TS
N7z LPCCep+Mean+SD (35 &, PCep+Mean+SD,
APCep+Mean+SD) ZE2MREHFICDOWTHEEL, Thz
K &9 %, #xiE, LPCCep+Mean+SD &3, 1DH
DMEIEED LPCCep, Mean, SD, 2 DHDKREEHOD
LPCCep, Mean, SD, * « « Z2CHitE L TEONS R
BE1ET.

LPCCep, PCep, APCep OEH 7T BEDIIZFEDE
DTS IibB, LPCCep FRDTHE I X b B
9%, HARRGREE AWz (4) OFENZFHEIC X
DEMT S [14]. £9, FEHE, SMEHHICOWT, K
(3) DHECRIGET IV ZREMERFRINCGEH T 2. 72721,
y(0), y(1), ---y(N — 1) ZREMFERY, e(n) 1ZFF 0,
I o DIERDARICHE S WAL R ORREEH, o FHCD
MR RE, N, ZEHCERRROXETHS. RT7—ID
HEEPEREICH D K A b T LB O 2 TD7R,
bB, LPCCep Z:RDZEE, N, & AIC[15] B
BBHEIICIET B, A—MEHHNTEEHZD N, ZF
BULl N, 2Rke, ZOMEEHEHICER DR L Hixd.
7T AN LR OFEEETTS, 5B, LPCCep*ziK
BB%E, TO N, ZHMEL UTH 3.2 fillcib s Fhi
Ti#ET %.
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N, ) [ : ] M. o1 J
y(n) = — Zazy(n —_ Z) + a(n), E(n) ~ N(O, 0,2)(3) Clinical 1aw data
=1 P Preprocessmg ...... .
¢, =0, ifn<0
¢, =logo, if n =20
Ccn=—ay, ifn=1 (4)
Cn:fanfzfckan,k, ifl<n<N,
=1 1.
N . Average of the amplitude (:_\
PCep, APCep i3, LTDX 5129 % [14]. PCep i spectrum woregressive
F% L/T Li’ i f’ *ﬁﬁfﬁﬂ%?—é?ﬂ%%ﬁ%ﬂl7*— ]) Ig@ L/T’ Calculation of Conversitnto the Convertionto the
?’Emgx,\oﬁ ]\ 5‘&@%%%%*@% . % L/T, TE%WEX’\Oﬁ basic statistics quefrency domain QUEfrETYdomam

N LOHEEROWEZID, W7 —) TA#L T
PCep %Z15%. APCep ICEALTIZ, IRIBAXRT b5 LOHE
TEEDORDFLIINE PCep ERICFHiEZ 5. APCep
T, BMAEMRERYZEH SRR DEIL, HaRRYIC
CICHEE LTARIEAR Y I L2 LTz D RHEER L
Rz, wZIC, APCep OEH T IRERINCET 3
M RRBRINCERTET 208N D 5. T OFREIEEDH
Z¢[13] £ I L.

3.2 TTRAMSLRBOREREREBRDEE

AT, TT AT LIKBOFRTFHiEERDELS
ICRRET L7z, BIARIICIZ 2 C OMAIE H A &b T
MEREN IR 7 7R B TEBU BRE T RNERD, TEDFEMD
HATEDIEKIC R D RN TIR ARV, IR 25947
ICT 3728, MEBEEH & OB, 355, 1 DO
BHEADORTAT—IHEE LT, mEHEEMREDN &< &
27 TANT LR RT3 FiE 2 Avns. K10L
fllok51c, TOFFEEL2MAEEBICH LTSIV,
Z0%, THlDOXSIC, REEIEICHEE LI-MEEE %
2THAGDLE TREEZENT 5. &, T TORE
R EIREEH C LICHNICBENTZEDTHD, K
HIEH O EIEH 2 KB LD, D 20, Rla R0
MEEHZHAGDERFHED, 249 UL REEEE D
KR K O HEETEREN SV E XRS50, T OICITEER
MRRETH 5. HEEMEREZ PN 5 BROFHHEEIC & HM &
Ha. HM (3 EEOFHMBEAE Z R E O THE L T
WA, OB EDME S MEHNE (EE T L
ST eMTES, WZIC, TTTEHM ZRHALE.
T TANSLTREEZIZDS, K20 1. LPCCep D
HEOERE, HBWNE, 2. PCep & APCep DEHELERE%
DIRL, XKET LIHEEMREZFIND T & T, REEHER
9 %. LPCCep iICBILTIX, HEHIRETIVOXE m &
TTANT LI N, 3—H L TWiRThEE 5w, f)
Z1E, 3XOACHIFET VNS 6 XD LPCCep ZEH T
T LB ERE RS V. AR S, RIEAXRY
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LPCcepstrum

Cepstrum of
periodogram/
Cepstrum of
Averaged periodogram

Waveform Mean, Periodogram/
Standard Averaged

deviation periodogram

K2 #ESRTLOKX.

F T LE 3 ROBECREKRETIV (Fiz< 5 AR5 TH
KENTHL, ENRICKEZ S I LTS5 L3EL KR
BEN5TH5B. DZICLPCCep DREFIFETIE, N, DI
EEEEEZDTIEEL, m=N,. &5 K5ICm & N,
EELICEBIEED. BRICHVWS7)VI) XL, i,
ZNAIEEILLTOED TH%. LPCCep, PCep, APCep I
HELT, 73V ALIEEHE, AAEE 1 e L.
#ipH i, LPCCep Tl AIC THRE LTz RE N, ZZHuiic I
T 10X, PCep & APCep T 1 XSV A RT S LD
TR R ERITREE Uz,

H 2T K SIS, HERMIEDZ S BMBADT —% -
FMREZHWTED, WIERTHEE ezt T 2 R w
LOMEMND > T2, ik [13] TIE T ORMEE RS % 7=
BILT—2ty MOMEHHZ TRL, FHlasiststz
LTW5. B ZICAHIEOIER G C DXRRICHE S T2
BRNIZIE, eI EREEE TS NI RS E
JEF—24w bk [16]1c LTz, MEEEIE, ko FE xR
W% (2], [3], [4], [5], [11] ICHED E#E S NIz A2G, ALB,
ALT, AST, CHE, GGT, HGB, PLT, T-BIL, T-CHO,
TP, TTT, WBC, ZTT ® 14 ffg& U7z,

LPCCep+Mean+SD 72425 U723k [13] Tld, migLs -
RS - 00D 3 BRBED SIAHEE Y AT L LI FD
KNI LT3, XoT, AWK TE T DOHROHE
EVAT L2BET 5. pillIcBNT, BRI
ICHE ENFEMREERFERY ) 3 RA T T4 VLT 1 H
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bR CHERIMRL L, FrEOBISHARTYI0 Hid . Feeshh
HOFHEZMN 2 1IRT. KEHE, SREHEBICOWTH
PERFRS D (Mean) & AZHE(RZE (SD) %2Rk, MRETE
KRRV 0, 708 LICIERME L TR RD 5. 2RI,
AR b T LD [14] 2B < T DI IERIE U 7 M (s
RINCNI VTR ENF, ART b LHfEE R (LPCCep,
PCep, APCep) &K 5.

AT —IVHEEISH T B R B O EDO K ZIHIEICT 572
O, MHEERIIFE TR VLS (1-NN) ZH 0 5.
1-NN O EfFHEICIIM AT H OHAR L > JITKTF L s
WIEB b—2 )y REE#EE WS, #EEPERED RTAMILHE
Ik, 552 #iTCiEN/z@ D, Acc, Sens, Spec, PPV, NPV
G LIz AM, HM ZHW5. FUbrsHeeEtaez AL
i, FHET A FOKHHAICIE LOO RARE 7 H
W35,

4. RER ! ANT S LEEEEDLR

4.1 BHHEEH

FKEROHME, @Y7 T AN LRBICERET S
T & TLPC T 7 A LT LICHD S R#EDOHEE MEEE
mMETE2h, BXU, ZommEEAVIEMDO XS
FILHERICHDSHHBICINTEDREETH S
MWEHNZ e THB. G 2R HEIE, LPC-
Cep+Mean+SD, PCep+Mean+SD, APCep+Mean+SD,
BLXU, BM IR DET T A NS LRE: B # I #%
& L 7z LPCCep*+Mean+SD, PCep*+Mean+SD, AP-
Cep*+Mean+SD D 6 HEH TH 5. xfRMEIX, 5 2 &
TRz 2 D 2 75 AW E Uz, BilLEE, RHE,
HERR, HETMEREOHME, HEE L AT LK, 53 HITHKET
L7l & Uiz, FRbRbok, &84, SHEEEHOK
RIS AT O KRS Z2 )0 U (FFEMY H 2
BE), TNEBISHARM & Uiz, il - FIROMANE & AFHRHE
AT —Y DBHEN 1~2 FEOMICKE LSBT ST L&
TN EWSHIRICHED X (1), [11], BEHARIZAFERRT 500
HICRE L7z [13].

TIANT LI ORER, B 3.2 BTk Thixx
Wiz, 77 AT LRBOBREFHZ, PCep Tld 1~
500 X, APCep Tl 1~111 R& L. &8, TNEDEH
KRENE T — ) TEBICE T %57 — 2 HBICHYE T 5.
LPCCep IZBWTIE, MEHHC &IC AIC THRE LR
BH11RK, LR 12RTHoTziz8, miEOMREEE
T 1~21 X, BEOMBEHETIE 2~22 k& LTz,

4.2 BREER

FBRC kD, AR I LHEERTE, MAHEE &IC
WY AN T LB NIz FARY T LHEE
BOMEMNZFANRS 28, AT b LHEEE T LIS 2RE
HHTT 7A ST LR OV KD Tz, ZDRER, R
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£ 1 FROFI HEEIEORIBICIF R T,
Classification of FO-F1 / F2-F4
Features AM Features HM
LPCCep*+Mean+SD 68.22 LPCCep*+Mean+SD 66.89
APCep+Mean+SD 65.60 APCep+Mean+SD 64.61
PCep*+Mean+SD 65.42 PCep*+Mean+SD 64.57
LPCCep+Mean+SD 65.21 LPCCep+Mean+SD 62.02
PCep+Mean+SD 62.35 PCep+Mean+SD 60.15
APCep*+Mean+SD 60.05 APCep*+Mean+SD 57.51
Classification of FO-F3 / F4
Features AM Features HM
LPCCep*+Mean+SD 66.51 LPCCep*+Mean+SD 53.10
LPCCep+Mean+SD 64.65 APCep+Mean+SD 50.10
APCep+Mean+SD 64.21 PCep*+Mean+SD 48.72
APCep*+Mean+SD 63.33 PCep+Mean+SD 46.55
PCep*+Mean+SD 61.74 LPCCep+Mean+SD 46.53
PCep+Mean+SD 60.26 APCep*+Mean+SD 45.00

HE L DA X DA TIE PCep*T 115 X, APCep*T 33
R, LPCCep*T 9, HHZOHEDMTIE PCep*T
88 K, APCep*T 24 R, LPCCep* T IR L x>, —75,
TFTANT LIEDT T+ )V M, 2 75 AREOHEE
ICBH 597, PCep T 500K, APCep T 111K, LPCCep
TU~12RTHoTe. SEGSNTIHEY)IRIEE T T +
JU MiEE, LPCCep TIER®EAR D, PCep & APCep T
BKIRICERS., cOTehd, RIDTTANTLIE
DFENRETH 5 LR E Nz,

K LICHEBHNRZTRY. X1 O LANIHHRME L O A
&, MUEHTEZDOERICHINT 5. 2 DD 2 7T AR#E
DOFFICHEL T, LPCCep*+MeantSD A% AM, HM &
LI 1 JEICEOHEEMEREZRL TS, 2 FHICEWHE
EMEREZ R U BE E T 5 &, I L OBE T
&, AM A 2.63%, HM H 2.28% @<, HHEZDOHIETIE,
AM 5 1.86%, HM 5 3.00% > (7272 L, /INEURLAT 4 M1
FTOMREEZEIRE, NNIGRLLT 2 MG R A L),
TNSOHEN S, LPCCep*+Mean+SD OHEEPEREI Al
DREEXIDEEWVWEFZ 5.

TCTT, MCARY S LHEERE TR, TTANIT LR
BOREDE D H D EIZ 2 R OM THEE EREZ LA
TH%. LPCCep+Mean+SD & LPCCep*+Mean+SD I
BAL Ci&, LPCCep O T A T LBz EYNCEE LT
LPCCep*icd 5 & T, HEERENNZOM LELTWS.
PCep+Mean+SD & PCep*+Mean+SD ICBH L TlZ, PCep
DT T AT LB HBYNFEZE LT PCep*icd5C &
T, LPCCep F & Kl TIX RO IEGEEC & % B3R
AR E5N%. APCep+Mean+SD & APCep*+Mean+SD
WKL T, dESRERSNEh >z, BRI, SHH
WzART b T LHEEED 5 B LPCCep ICBWT, 7T A
kT LR 2 08T B UENRNRE KE V. DL RO
HFELDBE, LPCCep*+Mean+SD & REFER T DER
ROPREREL, »D, REEWHEERREZR DL E A 5.
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SHOBL L LT, HENAHIEETH S AM & HW
551 B REME O EPEORFER, 1-NN I8 L THS
HERORHRMMBO /I & HHTH B ATREEA R
BN, CANFECHENERBTNETHAS. e
AR TR DOBITRFIEIC FARE TS 729, 1]
HHRANHTHS AGE & GENDER 352 THIF LI,
BRI A R b 2 7R T, HEEPERE
DE LB LERBB. EBICE, WHORIROLIE,
FLY R, B TR TV O BB

5. HbYIcC

CNETIC, MK « ROWMEED S CHRHSVERFROIFHR
LA T = ZHET 22 OMANEENTE . ZD
T, LPC 7 7 AT LCHD RE (MAERRSD
S U2, e, LPC 7 7 A S LOMAY)
MREIN, AT—VHEICANTHZ T EHRE Nz
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