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| ABSTRACT |

It is essential to figure out the degree of comuption in order to design appropriate
anti-cormuption mechanisms. We review various existing methods, including the famous
corruption perceptions index (CPI) published anmually by the Transparency International
(TD), of measuring public corruption levels, identify their merits and limitations, and
conclude that none is satisfactory for its original needs.

As alternatives, we suggest a multiple-indicators-multiple-causes (MIMIC) model and a
dynamic MIMIC (DYMIMIC) model. The two models consider the degree of corruption as
an unobservable variable and apply a factor analysis which utilize mmltiple explanatory
variables of corruption and multiple indicators as proxy variables for comuption. Parameters
of the two models are derived by maximum likelihood estimation and by an
expectation-maximization step algorithm.

MMIC and DYMIMIC models make up for the weakness in the existing estimation
methods resulting from the heavy dependence on the subjective surveys and the
umreasonable consolidation of perceptions, causes and consequences of cormuption.
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1. o

332 Fao] AAAY Hrt Aasi, geps ol g HAslsr] HE digAe vio)
252 428 daUt gdok #eHd kP RAE 4] HEME FoRUE fof
W Hyo] £23 AHE Az fodshs slo] asth e ol FaAd BF
&, o} 7kA] Huje] #E& S ARA Wid sEEY A &

Fae 2Ad0g BHA AAY £48 AYER FA87] oyt Wamey, 199). &
3 g Ru FARY ¢+ £ KB FRE 5 AEE] R ££8 FHHE 3
A5k ol AMYZT BHE HwslE =83 MAM(endogenity) & AYER 12jd F
Ao s Fe)Hd dBEAS Fdsir)els @A7F g Rue] fEdE olFd Wi}
goi® A o] Frksh =ejve Hu R HE Pt Sk, 1 outdie] 7
= AYst) oo

olget FAHE FE7] A NF7AE PUEd - 719U - FFY 5& dAdeE A4
3 AEzAR HAHZALY AF ofd] HHAeR R £FE FAE Yol dE o)f
91 ok fEAH Al 2E 19939 #E% A1 FHA A Y3 (Transparency International;
TD7} 19538 wid 2 Esh= 23914 A 9(Corruption Perceptions Index; CPDE & <
Aokl a2y AEZAN HHRALY i SEAte] FEAY A4S T AHolv] o
£oll, A#HQ o] AAdTe 4 ezt A Fatel gl

HZole AEZAMARS et Fd +39 AR A, Yot RE fdste A
T3 894 #F HYrf 5& FRHOR st R $E& FHe ¥ ANFHI
Atk2 gy olg Y YL E T =elvl viekstn 949 sbERY) Ao
o AR, A7 ¥ F FARE AUz Qlth

ol gy L WA o] AFE @ MAPAFrt AN Yo 54 Py 1@
I FAE A, @ 2ot Aug =gAMAE Ad Fu 39 FHRYS AAsaA
3t A 2g 2] A3 HEe AW AGorg FL&ARNA OFVE S

-

1) Political Risk Services?t %719} ¥ hH(International Country Risk Guide; ICRGHA 1304 7 Z7+&
& ez 19REHEH BEE o] B £ 549 ENE FHEG

2) ol 269, WFF(1999), HH o - o] FH(1999), P cA(2000), FHHB(2000) Fol of7|of HFch

3) 20018 3¥ ME5EA AdTe ATEUAE ATE 20008 MEA) R Es 2ARES BAE
A7ee £5E FAEYA Aoy, 1AM HisHt Hx+E AESEAH Alge THE
LAY Aeoly, FUHET, 7279 FUTE FAYSHHARATE A2 42 19 238N} 2
o] A TLES AEAYHLN A7 Fefolch
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2ol e £ £EY Ao B AYATE a0k B 9o Boz & &y
WA e oo S4o ulFo|, olRd MY e dAREE Y5 oYr) HE
Y Aotk aust o] AdelH FWE TYL THY HAYATE =Eo) Ay g
Ee AUEY 43 Fod o8 F98 A7 dRES AAsT Aok olslME
AYATe] Y3 1 dAE duia

1. THEEY9iHs|e| Rujolx|x|s
0

TF 8 3718 ddog 19598 $¥aE CPIE 39 429 244 a8 713
B9 s AE2 gHA Atk CPIE 4 29 2797 AXAS Alold] EAgE Rje
T&€ O Gallup International 5ol 98 W20 Aoz 3 JERAL @ ARG
'Y (International Institute for Management Development; IMD)2) #1417 A& 8 1.4 (World
Competitiveness Yearbook) & @2 9=7]gde] 1 - 57 ZA9aE giyez 3 MExz
AL, @ Wall Street Journal# Political Risk Services®] 7}¢}#<2hl(International Country
Risk Guide) & AF7F2E 28 Hridan 5 gokst 24} £4ARE 39 Foko] o)F
HFoz AEITHTL 2000). FE 2001 d CPl ZAMA o) mEW AR 1257 27}
7 e a0 4 FF 298 A e

<E 1> T’} 1999 CPI #H4o) #48 dAREe] 94 881 Yo <E 1>
A4 BE AAMY, CPIe TN 34 AE2AE F83l9 Hriss Ro| olyg, TAde
A g2 7189 o3 Fid 4FRAEARE ggate L Adu) Yo} CPIE A
g AR didgde 98402 HZ 39 B9 2AARE BF gotstnz g3y
WA GHAQ ARKd: tlE Z2Abz)o) ulAe dgES Fagshe FHE AUt

ojfi¥ A BF83, CPle U 671X9 #7418 At A, CPIE ©E 7)o
AT 22 ARE E43P7] i, B4 JlBe AT} L8HER oo AMHo
2 F A 2AERE EseAd we 24071 e dakd 4 ok

A, Aed AAY, Foo U ofd] AEzAL tiadzte] 9da Az Rie 43

Atelole Azl & ZAabrk EAT 4 Atk HLo] AR 2ALY ALo= $uEC] MR
=9 7199 AF2 TAH 7] Wi, §23 22 Aol 5. Aok Baol By
9 zlojo] ME Eolelg ol s AT Holg 4 u)
AR, AARRS 93] HE AR AUE A (R (self-selection bias) S
T AT HEZAM di@ 3o A8} Szt o AAEY] g s} TA B
daf 2 AEE 7hA 9Yde HIFHog oA RAE We HYsr 2
Qe Agole MEZAW BHZA 08 =74 28 4 ok wad L9z}
A" Aol dibdoz Rue £FL REHE FEfRf(upward bias)E SuE
Aeg FHH.

s, HEZANA Bl ddshs $3eatd w& He(erors-in- variables.
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bias)E FAI& & gict olBHW, AN} e Aol £ FEE 4 WA &Y
Fdele A AUng A7} #FasA FAHE FhERE(downward bias)E A4,
g2 lgele] $Ete ASdE Aadyd o8 Fu +EE HIY FE AT AR
d &gt}

UAlA, s YAzt RS0l 24t whieg AAEYY] i o8 AL F
ek BAdAM 249 Hmeasurement errors)7t FEE JsAS AHE 4 Qi oY@
)l disl, TIE 8838 YAAEE Aolo] ABAS7} 433 %71 W&o CPIo Ag=
o & E4% 2YsiAE ¥& Relga gt

(E 1) Tl 1999 CPI Zhdofl AFZE HAIXIR

Political & Asian 97 | o 20
Economic Risk Intelligence 198 | =AHE G2 i}j};g{ﬁ% 5 9741‘%%5%3 vk
Consultancy (PERC) |Issue 199 v e ~
Gallup A 1997 |Qbhz R Ban e s
. versary slet iy o o2
International Survey 7} a01 LA ol=3) oF 1,000)
Wall Street 1 o deee
Journal, Central | Annual Survey | 1007 | §¥7Y S VN IYUEE A H
Economic Review b s
o vl B4 HE
Freedom House  [Nowonsin | jogg P9 Freedam o) e -
7t
International World 197 |z g 93 7] 2515
e Competitiveness o8 | <) LA e w3 A 4314
Development (IMD) |(WCY) 1999 [5%% 4,160
Global 1997 2718
Competitiveness | 1938 F&987E 4%z} 9 3167
World Economic ~ {Report (GCR) ["1909 | 3W % 9= 714] {L{Lel xﬂ{%;‘%ﬂ,_ 22 394
Forum (WEF) A S ECE S 2
Competitiveness | 1998 S 582
Report
" . International
Folitical Rk Coutry Rk | 1660 | 58710] 71 |3eel 2o 3 -
World B/ |Deve IuEe Aaae o
or] velopment NA8EE AMee B 44
Basel Univ. Report, Private 1997 | 719797 4 A% 35000148
Sector Survey
Economic Country Risk . - o
Intelligence Service and 199 | 427te) Ht ;‘3?;'%!’ Brde w4 -
Unit (EIU) CountryForecast e
International International 1996~ buine] Al A% o
Working Crime o |EEHEF &EReol HEE 87 9 40000
Group Victim Survey s A%

s TI(1999).
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A, thg AAES diF 2 A THEAe) Rk weEd & g EAFIth
dubgo g Byol FEEXAENE FHE dee O B2 w4 vHdoq HEAE F
3la, @ AEZE dAde2 & zabddel dis] duile YR & ZAMEFHRG F&
Mg Rosiny, Q@ HIo zAdne dis #HAe AMEARY B2 HEAE Rt
of o]5HF(moving average)& TEIc} 7HEA9 st ke AR/LE dyez @
dgtol(delphi) 71 5ol 98l E&37|x AT, FIHLRE FEAQ A G &
& Futol glok CPIE 283 244 S sy 98 43302 =& HFzAET of
8 Ao - dxde 548 /IEAE R 2y 5943 HERE Rosjtige
HNE g AL YA FFske AN Hold v Ut olEHYE <E DM 2
Zol, FEY 47} AdH o2 Z Gallup International©]} International Working Group®)
MEZAVE BEE Wz 37 959 R8T P2 H CPlo MAe F8o| s=HNe
o, gyl AE7HE TR dule HAEA

2. MEEHAle| gt ufR|F

AEEEAE A - 0|3 Y199 AEA(000)E 7122 1993 5E 5 DAHLE
oK$jA, FH - A%, AR, o, 243N HHE-siA 4 (anti-corruption index)& &3
a2 ARE F4stn ok Asddle t B4 FAT 2o AMtuA - A - A
SARIEE 2 2ubER g3 19 AMAME ddeE R F8E Aoy,
0000 23 S 7] Fotz Huidch 19949 WS i AT o
W wEEe) 27 ggoz didsie FFstg o, 200084 ¢ 499 AodHd F
go] AYe FAES s B AZEE FHOZ ARAAE TS

HEEYAY 19993 B FE 9UAE g o MERAEFASG ARAY F
AAZAAA Tl tig B Aigade] A4A Yk 7122 AEHEE Asd FHA
o] UukAQ) A4S oz 2&sta ok ®uk ohel Y AT FH7|HY
Y g e =gA Eed AYD Yo, vobrt Hrtdgd stEA ARl
Fubshs Fu4, Fof2en PRy AAEA 13 § FARE HESD Sl

2000 wHEsR| e Aol uiR ] ARET SHUFCR A dEd =eAAe
2o Ad BE dasdd ol 19999 AgolM vERY RHAREAY #& 9
FVEA) Rojo] #s Hu FRg WYEE ANFeRN AFE MY et Ao
2 RHARsA A3} - AASL o)FoiAA] ZH HEE FA o]E E&AE Kt
Qou] MA AAEAE $4¥ 4 ok dEE AR HLEAE FHEA e
AF2 AANEE AL AT EAPL 443 ol 3ot

P sty 1A Rool B 199930 A e nARFEI Y] AYE EA
A B W5 BoldsE He 3y $HY dRYE A oge HE Bgsl
71 98] AZ2A7)H(analytic hierarchy process: AHP)E #A3 32 2tk AHPE #E3F
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Mg $3 71FAe O e YBHL ZAY £ Uk P9 AUl ol o
W AHPE A 3119 HExAe] 7k} ulgo] Frbeke Qo] Slold AAZ wra
S8 A% dolt AeaA W5t

3. SIS MR

MHe5EAo) olo] RREASAAAIEY 000438 FAARVH, FARAGH L 37
Aol FEATE S Yo FHAT o]8H 712E AT AFFQ00L FEASF
€ 54 34718 £x Ve Eopt Fd =29 JHd d@ FAAN2 Aot o8
44 F ARG FAHA Fof A2 FRIc AR O B Ry e
B AAAL BEH AL dNez, e dFe] 34, PHAE, 94 &9 2 B
WHEA Fo2 742 MRdta givh
APA7t Fo £EE S O ArRn 198 4e Lo g Jehle
TE TEUTE, FHY TteAdE A 8IES SYUNSE 47 AAse 033
4& Al Ot FRA T FeelE HEZAPE AU 9B @A @
s glew, g Fushe 8% Aske 2ol B3I FREA 42 A
=2

= i
M2 Ade] b 8AEE 715 A=A Ao ouig R3d) st &9, 1 84
o &S 2 Ue He s Aok & Hojrh

4. 7|ete| Rujx|4
3}

TIE 19998 @58 TP 1971 FEFE2719 71980 ZAAYAN HES 53
AEE FAS [BEEE AT (Bribe Payers Index; BPDE WX &t ch(TL, 1999). BPIE 9%7
Aol FE3 A oF, 1R AT T AFHY HuAga &8t R H3A 5 70
e o E AANG AHPZAERE 7|22 AU

IMDe} 9ol TIsh vls:d wle] o] 2 =7bd =& 2 B33 (bribing and
corruption practices; BCP) X8 WE3n ok BCP A48 4% #HriHsgE dujo]
(delphi) 7]*gell ofs) ddsiea 2w M9 zA g 3]93l7] ofgle A48 Adrh

BARAARARAG (o3t AAA) ] FHAFE MEAlY HhEaRFY HH i EE Y
d43jo] AT AR AAE A ok FA-Y] FAxFE 1670 B 9
MESEAIY 257 AXTFE o Hrigde O Ha9 +3F @ B 99, B 2
of M2 72 R, 7 9z AR H7beQy HHEE AN ok AAE
o] FjAFE FAAH} g, G - 7| B2 AAE: Hol HLEMAY wiuy)
Mgt e sd g dsle] PR e taxg Grlgdde] 53 =4 v RagA$ 4

——

4) 19993 IR Yz Sdstgl ot 2002888 oA el HEHUA oAUz =
o} upalAl €k
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Ao A EE 15 7o 5 EAREE WEstn gich

olftel AN} 43 AAHE AL ofUAL, WAFA0E 719FH] FHRY S
ANGIH. 28 IdRHE 4 F7hRQEEA, F84, AHE AT ke Ho}
FE(EFAHAN B, ARHE AFEA, DA dgds 28, HALFAY g8)e2
Estn 2t ggel 7HEAE Fojate] dEe LS AT ey HrHEE
7 AgHolm, 88 W7 A FAE dehde Aol oh@ ¥ (proxy)dl ¥
I FAH Toz date, 2 ARE 71gY FH f£FEoR £EIE Fvt BEg
I sk

m. ¥ %2 53< ¢ A= =Y

A7 HES AgdTe] A dPRE 29 e $A47 FA0A v Fdcin &
T Ak olYE czg dsEte WHoeRM E4A E-E499(multiple-indicators
multiple-causes; MIMIC) 233} o]E XAQ A8 22 5 Jr& IR Ty B
A ®-H5 4 (dynamic MIMIC, DYMIMIC) 288 € 4 o ¥k $39 58 ‘@
£3% £ 2l ¥4 (unobservable variable), & 9% Bk black box)& 7HEEa, R

€ sk 9oz tbd s (determinants)¢t A P o] FEE o= AR o
Wehe A Eindicators), o]EHY Hwg R FHae) vjg £= Lo £&o et 4
T2, & AR F& ugoz § ERAVi(factor-analysis)dl o# Fu & F
Agt} olstollAe MIMIC 287 DYMIMIC 289 =gAAE AL, o8] Ay
FHA A R 2 A8 sl wal =E

1. MIMIC 2%

MIMIC 232 Jbreskog and Thillo(1973)7F #AAE H¥e] dzeE FZBA(linear
interdependent structural relationship; LISREL) 23 ¢} ¢ efojty, MIMIC 3L vt
AA RN 2 FEoR vpdy FRUAAe RaE ¢ TE Aol A
Al ddssl A58 4 glv Wg, F Rl £ Abold ARAAE AAF 4R
AT E(d: ARTAATY g, ZASFAT e FF9Y H)&, FUESA4 gy =
AFEE, ZAEE AR)E FoE FUstn, e AAWSE(d Az Uexgy b
&, UNEE oy FEFEY By FF, S dig Ade] Fx gy 8o wn)e

5) A4 FuxFe ofdst 2 AN od g FAAEER AT nesix gech
FAAFE = (Foe] FEAF + 7AY JAAF + Fojo] WA +3) % A,

6) d7d FUAAN FHEL 234 JJoz PR T98% N E, AHAH HPHLE 3 g9
02 FRst 202%9 MEAE Az Fosta 9o
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Rag AAsA %, Fie & dFHE vxe HoAs EUAHY Aolrt gtk @A
ZWA A& 74“‘ HFojel *’F"’.f% B¢ ’ﬁ Fuol #&% 243 B syd A8 AAA
Ak A Fae] $Fo] Ao Hoj, 1 Az A WYl & 7|5iQlEe] dAAY
sl Bue] £Fo] BREUE =gtk J?ltﬂ‘?ﬂ B $£& dAe 72
A2 889 2Hrandom errors)E, 18] FH g ol %%315}4“} =ejule AE
E(of: dF2AME T Fofol #¢ A, "P‘é‘”'—?ql 46}] Aurele Ha "‘7“?‘}—4 Fu
29 #2)9 BAE vehle 2L 49 AHmeasurement errors)E ZH2E A dth
< 1>& olejd MIMIC 239 =2AAS kst ok

Z ¥ @ vy

% Y% « V2

% - Va
(32! 1y MIMIC 28i9] =2 |||

3 AL R $E3 ol& AT RuAs TAE WA ddyozyt 49
% 7] e Bt Brigsiths golok aeu o)e AEREAMAFE %‘%?} A
?°‘]"1E opzt o, teket Z|BE Alololl R 5o FAY EE By 59 V)
Bolg . AIAIE Folo @ Fi s3] Ay WEE st Z\JO_EE B FEe
24 EXE AT ¢ V] " & A7 HA g

MMIC 289 f##iv #9548 (maximum hkelhood estimation; MLE)ell &l#] 45
o, #&37] Sdd w57t 1859 g7 dEo] Dempster 419777 E4HE AR 9
e 2312 93 7ie3t EM(an expectation step followed by a maximization step) %Il
AE5S Hgstd HIA H2 X (asymptotic opimum)E FAHE kel gitk olsloA =
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MIMIC 589 =82 FAYOZ 71280 94 859 ENE og3 Zo] A8,

g wBS FAUSE, F 2 £F;
2 Kx1 38§ 22/A0se 959 98,
v px1 BHS £2& uEste AXAF 4Y,

A4E o2 U8 E W4 EoE EFSY 2z % HEWT MMC 2FE R
FeA3 g 7le Aoz PAY 234 AAE olFAed, 4 (Ve A4S, 4 (@)
v 232 AAE 242 YeDD 2303 Apoldl da4e Hese A B4 T
Hdzade) @ 4 YA, BEY A¢ T & YZPIZ /HAET A8 E A8 34
d= 2478 0={7, a, &, I}tk

Ei=7 2+ uy, u¢~IN(0,02u) (6))
vw=ab+ v, Ut"‘N(O.Z) 2

o 7FzA AAzRE BEuse BAE s 4 Q) WA B 44 AAE ¢
et e 2717t Kxpd ot

y: = ITZt + w; (3)
I=ya 4
E(w,w,’)§Q=aa'ai+2 (5)

9 2op AARE B4E O={7, o, o, T} S8t EE 247} AR @
=t oo 44 c® B 7o 0, T FIG S c2 UrudE, I 2= 2
Wolmg g A% FZAT Ado] sbsdin) HEe A% ARsEE FE UE Ut
2 e F 17 ddgoh

neet=1,.. Taad E(z,u,) = 09 E(v,%) = 0%



26 RS

(378 1] & =1
[(B7a 2] B4 ie {1,...,p}o0 di8lod g, =1
(378 3] 1'a=1

23] FA= dutdoz MLEZ} AH4EEd, MLEE 4317 93 2a958ds:s
2 6)3 ZtHJbreskog and Goldberger, 1975)8

InL= ——é— »TIn(2 :r)—?T [mlQl+ (@S] (6

AsE oY ¥ 724 A RET 0=(7r, e, &, I} A T Q
o ARk AAY gopy Adel Pazdel AYHE AL 4 )Y Za-$EP4E
6ol Wt Sugetd H$FAFS 78 F A A A3 A3 SRS G 2
galste 24 AL Q)olm, o] Y R)el A& 24 T Q9 43NS
bz olgd 3¢ ke 21 s BANE kA (DF Q9 T2 AA =
£ 2 AAE TA%E 25T ook gtH AR FHE 19 Q9 H$3FHANA
4 @ 6 o183 9={7, e, &, I} & 38

AHse 3¢ O I Q9 457 0={7, a, 6%, Z} o 51 Fow
I3t Q9 FAHANA 4 W )& BEAFNE 09 FHA7} 748 B a4
Agoln, @ FA A7t FYsH 99 HYY FHNE T 5 Y REH Ao

olm, @ A A4t FART AW A @9 6)9 IRE AMEE] g9 FHAE
7% 5 de Fode sl A FEe] AeelE A W% G)F M 24
Hog WENIE 09 g A4sA gk

H93ABe Pahs E o2 e 4 (N9 FHsolct

min F= -——2T~ {mL+ %—prm(z 7r)} = mlQ+ tr(2°'S) D

8 4 ©H S= L:r (Y - ZII) (Y — ZID 24, Y= TA9 y, & 994 oHle

A% AN TXpd 8els, Zv TAY z,” & 90lM olglz ¥3% a7 T XK
2 PPoict.
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Yot AREE AR F P24 AAY 252 0=(7, a, &, I} A A [T
g Q9 ARG e A HuUARALel EAHE, o HhEAtE olgsd
MIMICE 9] A o] AHgsithe AF/HIHOF [T9 Q2 FAlok sjdshs iy
(HD)E #A3ke =8 734e 4 Q)9 ABFeE 498 + 3o

T2+ a( 273 -m|3-»] ®

4 @AM B3 &9 A T e ATMINY A9FRFeEH Q= Vs
S= 38 Zz dqasied, YuxA F e uPiEdAe H9FPHezA
Q== 3% S= & usd SR ARLE W2HoZ EIE
20 y2R¥9 AREE FoAdAc) 9 FUGeR, AfEE I7b HuaRd
A9 dztaEel A9 247 oe e A,

7} uggE A4S
Kp+Lpo+ D)l (E+p+Lsp+1)-1l=KG-1)->»
9 2

27 diztaE Ay
[Kp+ %p(p+1)}——{K+p+p—1}———K(p~l)+ Mz—"—;ﬂ

9 ARFL Ryo] T3 AR eI AFA AR AR Ty o e AMest
o &9 2NN F=TY 2, & T & AN, £, 9 HdH 2rlw FRG B A
dgte FASAE 2o £, 9 dughe F33EY 32 e AL 2RNY F Q)
ook ek 1719 He AwHAQ $78 18T TE 1Y HE AUEA RE Aele A
2g 2z 8As7) Yate) Wasi

2. DYMIMIC 2%

MMIC 238& AAEE &3¢ DYMMIC 232 d9d gz ¥dg 5 3o o7)
A gubQl 7Hgst ot BlaE AR FAY wEo] AAE Fold w1
2} 253 A(auto regression of first order; AR(1)9 #4E AAe 244 24 453
(AR()9] #AE& AAFA FH2ae] HE7E AR()S HE e WaEE MR 348 34
3t 2¥e FdYn
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7h, ®olle] 50| AR(1)S ®EE 73+
£, 9l AR() ¥l A 7% DYMMIC 28e ohd 724 AAE 2E0h

£i=¢&,, + Yz, + u

y, = a&, + Bz, + v,

B’
B= |8

8,
[Z:]~ IIDN(O. [‘gg])
¢l <1

9l 724 AAE E£HQ Kaman fiterd] Fel-3RRFTF2 AFHEE Kalman
filter28 9] 714 AHg3t A43AFE JH 78 & AcHKalman, 1960).

. uj32 Aol AR(2), A3 eldl] AR(1) HelE AT 35
& ol ARQHHE, v, 9 ARDE 27 4AF 39 DYMMIC 232 o9 724 A
AE ZFA frt

=418t $r6,2 + Y 2+ u,

y,=aé, + Bz, + v,

Vie= pivir + e;, loil <1 forall i=1,...p
Us 0%4 0
[e,] IIDN(O. [0 2])

9] 724 AAE Kalman filterd] Ae-302 Y722 &3t 2ol RYY 5 Yot
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[ =18 pllEn] (8 ]= o]«

a —pPa B’ 0’ 0 €4.:

y, = ‘1:2 "9:2 as & ] + 0 /9:2 0 2, + e:2,t
-1 : :

ay —Pp @y 0 0 B, €5yt

ot elA y, o 27 E Bed o] WyEn:

v = Yo — f’zyz,z—l

Vit~ P1Y1,1 l
Yot ™ Pp¥p -1

2 P12~y
2™ P22 -1

]

2, :
Zp = PpR-t

3. 2| M - B2 HE TI54

MMIC 23o] H¥ATe] ¥ vl AYe FHd 3HL o543 2o A,
MIMIC E3& N&S58A9 BRaxs 2 dysjsdqfdsls] JPsAY 09 - 3
2o JAEY e £ dAadd Bd F4Y Hrh £ R 4¥E FA F
g a191848 T BEA &, R £Fd v JA@A g FAS
=4 AAE 3HE + 3

E4, MIMIC 23oME HEZAIETRE HEHo2 B&she F¢ U4 A
Azt AR Bije #F Alole e ¢AF Ha¥ £E AT, Hojk 2¥ A}
zPske BAZEE A28 £ 9 CP, BPI 2 BCP A §& 4EXAHAE ad=
St Aola, MEEWA e wiRdxs € drdsddse JEAFe dERANE
B}& 35 $39 F28 8424 Fgsied v, MMIC 23& HEZAETAE ‘§7
A A BEAQ JA2T o7)7) dFolth wehy ot AEEAERe] A9Y 88
9 7133 249 Aol =T FAFE FEY F Ytk 53] 4 A AAASF
9 A7} AAHQ FFAE AT F gl

AR, =2l Roje] £7& dEsis g AES] Jodd, MIMIC Z8dME 2o 4
B2AERE $43A oot Fysith T F AEXAL AAF} opjde b A
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HEFAYHY, S92, $4AhE 39E 5 Qo

et MIMIC 282 DYMIMIC 239] 8ol b 2714 AHE fdsiof @k A,
AT gigto] BAA] ZAe e A ®ak ofve}, MIMIC E¥¥ DYMIMIC 23
o] EFsE F3 A7t 71T AQ Aduine FHE F7 Wi, SAAAIH
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