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(" MESF AR O R, FE, 330031) (VIO A TG B TRAERE, FEE, 330022)

AFEAHIS SR (CDM ) X WA e 5 (950 THRRE AR, TEIFAY CDM PERBIRESEG Y, el o7 5
B INE BB A . A SENIBEIC AT, B6H MHCTR NHCHSSRIEA RIS WS4 SN s (0, 13F4)
TS N B SERI], PHRAR S M AR A ST, JUHZ L NHCT 3258 At W EA T 15000 (g [l ) 5 e
ISR T 90% 5 LA SEIUN WS fA 0N, I 6% COM $243t— 2%

MR TN RGOS RN DR

TEINFNZW (cognitive diagnosis, CD ) H1, A%
FRY( cognitive model, CM FAFHZ WAL cognitive
diagnostic model, CDM ) J&PEEZ M. XA~
WRIZ MR ERR, AR IE & R A AN R Y
56 5040 I AN TR] g 0t 5 s B R AIREE (van
den Linden & Hambleton, 1997) , ZEIAFIAEAEHf
KT, AR HIRTT A AR Y CDM. A
A2 WP BT A CDM DA S I B Hh 42 i ik
ANADREE JEEESR TGO, SETRM, DR A&
. BHA&—1 CDM, SUESTSHARPERERIL,
SR ORI R RIS AU BR A T LR L e, T
T IS S 35 A SHIERI ST o

SRR N S BRAR SN, IR A B B )
JEPTEERIE LA S FIWr, LLanTE—@E & T,
KO TINFIZ B g i, S PURAS S HEAE
SO ——XF 7, D] AR s B s =l v] LA A 7
FIWr CTRER, RS, IR, 2011; THR,
B, TE3CX, 2010) o SR TN, L
B ZRE . P58 . iR F5aE, (#15
PR SN — R A BRI, X RN BELTERR
Z AWM (noise) o AN[FIAYITR T8 CDM Xt
ST TRRIRE I AN, BE —Sei2 Wiy ( 7k )
TE LB/ N B S N RN R A, MR L AR 3R

AR 22, BIXEMR¥ TP ER A, A B (O
) TEBCRIMEE AR0ET, hsR R ety R
XM T e Aafd (robust ) o 7F HA 2% A A [H]
IF, ORI R A B ALE PV S ) PRI T
T8 7 MERERY Monte Carlo B, S 1 4
R RN T RS A, — Ok, K
SRR T, Mo M TR PGS . 7E
CDM JFrfr, ARIBFEETEARFRIE & RN
PATOETE (IMER | Sk , =3, 4E |, 2011; Cui,
Leighton, & Zheng, 2006; de la Torre, 2009; Sun, Xin,
Zhang, & de la Torre, 2013 ) .

["] A2 35 FH A . 9 CDM I, PR G vk B 4]
M f ELAA RS, TG SR 1Y CDML YRR
SR AL T M BOBUE VR SR =22 A v LA
OYES, FTUAAT O T M N (B0 ) ik
For AR PRI XEE o X B 2 1) Pk S SR 0 ZR (RIS Y )
AR SO G Y 2 GO 5 R 45 B MHCT (T R
B, BHfH, IECC, BIF, Cui, 2012) ALK HCI

(NHCIL, E#iif , 2011 ) WFEAEAFH2SER R 0-1 J2
JO7 K% P R K /N, MHCT Rl NHCT &R 2 78 )2 2%
AHEPEFE 5 HCI (hierarchical consistency index, HCI,
Cui & Leighton, 2009 ) JLath A& IEM . AT
&, TEHAD AR AELL T, BR8Nl MHCY
NHCI#K; 0, MHCUNHCI @/, i H g —
FUEVERA, eIt R ez E gt

* AR RN A E A SR AR FERESTE AW LA bR LIRS S R IR (16YJC190016) | FEZ HARBIERL
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A, JF HRES S H R 2 5% i MHCUNHCI (1)
REBEHHEZE, I8l UiE— e e ] 6
MHCUNHCI & Tl 5 i s v Ry 25 AT L,
SEREAS I IR R/ N TR R Al I CDML,

2

Cui il Leighton (2009) 25 H%5 i MK &
JZ4A5kR (HCL) M-

HCI, =12y > x,(1-x,)/N,

jeSCi geS;

Ky, x, ki fEWH j, g B, SCi
Fork i BRSO I H S S={glg MIIH,
AS,c AS;, g # )y, BRWIH g HWHjMFIH, j
N g WALITH , S B H j AT H LS (G ERID)
N, 2R EREZ R E B 7 AU AT, HR
PR PR 0~1 074, TEARIRISMT , 2R
Bk 1 AEXTIIH j ERR RN, WA RT3 H IE R
JIVE 5 R ) B4 S A 2 AR i A
A—3, H HCI FERXFIA—31E

{HJ2& HCLJE A SOl BEH B R TE L,
1 HCI & SO SESCH AL EIH j LAY IE 3
fa, ich MHCI; &% HCI A MHCT 22 %
R, WA R, s A e s g
o7 XoF BEAE R N B8R MR 2GS, 8 NHCI F8FR Y
P CTRRS, 2012; B, 2011) .

NHCI, =1- (3, > x;A=x,)/N,+ > > x,0=x,)/N,)

JjeSCi ges; keSWi feS,

Arh SRR R RN I H R 5 S,
Rt 5 & RS H ARG 2wl SRIEA R I
H AL HEUEA, HARfF o lm) b X RhlbE% ek
e X A D AR AR E I 5 D5 Fabn (ICT)
Hr ( Lai, Cui, & Gierl, 2012)

TENFIRARL S Q bR TR A7 0 T i 22
Siree PR R IR, MR BRI 22 SR, T 2
ARG HEAE PR AR/, AR R B R A
HIBRIS HBREE, Iz TR eE . PR
BAE RV R PR (FARAL , v, HIfE, 2013; 5%
7K, 2008; Gierl, Wang, & Zhou, 2008; Wang & Gierl,
2011); 1 Wang HI Gierl (2007) DL 493t 19
HCI AR N R L SR

3
3.1 SIS 2 [ )2

551 WIS P B 2 e M i A T K
/N MHCUNHCI #Y2C £ AR T X o PR ) 4 3R 7
SR o FH A R 20 A S b IR 40 )
HOEZR, B i MHCUNHCT 5 b (#8025 8.
DR AS I S5 2 PR 4y, SE8 1 St
RAUBFFE S50 MHCI/NHCI $8FR R/ MR 2R (1§
HRNEHPEZEGEE) ; IHEd gk miA
AR DA KN B AR 22—, MHCUNHCI
B K/ RAS g Z el fE . 525 2 W2
FE T [l AR ( XCFRE AU ) ( Draper & Smith,
1981) , 7ESESS 1 WG PSR G R A JEAE |, g2y i
DA R/ N RN AS &, MHCUNHCI $8h5 KN
SEE 1 R R R R Sy 1A A e A ] 0 AR
e SR AN ] B2 O] g e R/ N

R T RIRIERE, Sexd b R LSRR T
i«

(1) FHRAR SN J2 BEAS R A ANSE I () VR 28 S
o slippage T8 IR AMEA I R T2 . FHIEE
AP LR 25 | 2 i) S BAR S BEAS RN AT e R N,
slippage HEAR R AEZ SO 5 AR SN AL

(2) MK E. 2 K FZRBEHEE, Q N
8 Q 4 ( Tatsuoka, 1995,2009 ) , % Q, & K 17 m %1
Q AP, W% Q FE M Q &4 T4 (bW L) Q,
HERRMIAL, B QE(Q,...Q) o S 514 LI 55 Q H 4
() Q, FEFERYAEL L XIS K A A s, PRy
Q. T E AT IARE, PLIARELEIAFIZ W 415 11 rh e
HEEEM (TR, 2010,2011) , FFLLQ, LI
Q, FIMEH BE R s, AU R T IS
1M H 2 TGS, IR SR L Q, Ak LAX,
B P
32 SLEmHRY

(1) TR0 MHCI F1 NHCI K/ T8N R
(slippage FL#5%E, T 3CH H SP 3R slippage L% )
JHREIENZ G

(2) FIFHTTWELM K, L LA A4 %) MHCI
1T NHCI 25 K ZE TRIAS AT ) SP,
33 FLEHHE

X 4 FORE B PSS H (ZetERy | S | Ko
Mar A HEAREEE K (K=5. 6. 7) xQr iy
L (L=1, 2. 3, 4) x A [ SP (SP={30 .25
20 .15.10 .05} ) BYTEAL T, #il MHCI A1 NHCI 3
TR AR AR

K=5, 6,7 B}, Z&MERU6 A Qr 7% il H 5 Al
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G110 5. 6. 7; WSO Q. A B iy H ZEAVEU o 6.

7. 85 KHRISAIN 100 15, 25; T&5MREN &

PR B REIA G LOAS SR %85 Xl ar A8 K=5 1),

Q. FHEMERITR HACHh 31, K=6. 7, PR AN

FELLU T BUMEGR h AR H 58 X BT UL A A0 37 R 25 1

S JEMEZ [0 EARA A YETk ( Tatsuoka, 1995, 2009), ‘B5

R = E R RS A TR IR,

34 SELPR
LLsSANEMERER, 24~ Q, (L=2), SP=.30 Jy .
(1) #cds K FE M2 9as =4 Q,, # Q I

i e A 2E A Q AHRE Qs; (2) ARHE L XT Q,

AT LR Q 46/ Q , JHHAKYE Q EE

10 3 DL A= i@ PR R, I ™ 2E i il

MWL (IRP) FEFE;  (3) AR SP Xf 4 IRP

NG VA8 el S o e N A N 21 D e T

IRAIEE SO AR, A7 ORPs ), ZERLAH SP=.30,

RN G AR A R A EEAE WA .30 BT RE

PEF=A2 00 1 BAS ; (4) K38 X K QI A #iiak

(1) MHCI F NHCI ¥J{H, IEIEAES 30 dECF .
HeIE TS H R AR

FRSCSEERTE S WS, B TRRATR, R
RS ES BB M r N
4.1 iR

B 3% B 2 140 3 4k PR AL A AR MHCT 5
NHCI A FR S A5 AR AR 00

DALRPERIZER A, WRNER 1 PR, K=5. L=1
FITENC T, FEE SP M 30 FRES .05, £ N -.05,
MHCI {8 )\ 482 % i A % 892, NHCI 45 [
FEMAS a3, MHCI F NHCI B Rk 350
E & AR Al 7 A AR M E RSSO0 T A1

XIT 4 FhZEER, B i 45 SRR AR
(1 )MHCI 3% NHCI (¥ SP s/ INmE RS (2)
i L e K k£, MHCI 58 NHCI (3554 I
/NS X AT RESE P O K R ek,
AR B AT REE R
4.2 [aH5 8T

75 MHCI (NHCI) #{H, H78 &SP,
L. K. PIFFFZE 1 815, SP M 30 FFEF] .05, K
J-05, L=1. 2, 3. 4 K=5. 6, 75%&MF, ity
A AT 25 SR DL R 2. 45 FP&tA4) MHCI( NHCT )
BB 53 A3 = A AR, A AR ) [ AR

KR SP. LMK ( I EmAERA, a7
TN SRR (R AR S0 K=5, K 7E X FE LR ol
FHC, AR {485 HA SPAIL)
F AR 2 R, MIH RSB

LRPERISESL . QR 2 BR, X MHCI $4(8
KU, RIEAAY 1R AT LIRS 657, AR 2 3K
2 .917; B3 BB LUK B 923, T AR B
Cohen (1969 ) #& i BN 4845 2, FF HAHHIT
AN RS, RSB , 224, 2011) #1750H
AR 1 SP RN K/ R 1.915, EARL 2 H L 3K
N R /NA 3,133, B 3 K AR KN 065
HL 45 Cohen (1969 ) $& H (1940 43 24 0z K /N 19 A7 1
(.02, .15, 35 Zr ST R ANAAEL /. Hr L K,
SP I L A ELES K BIRLNAEL, 11T K A FLA /N AR
MAH. LRARERE 2 AL, 3R 2 (15T
&4 MHCI #){ =1.002-1.844*SP-.089*L,

) B NHCT (1) [B1 943 Afr 45 S DL R 32 2, 38010
R 2 () 8] )9 J7 A2 o NHCT 418 =1.002-1.842*SP-
.089*L,,

W DU A A AR Hp A ) [l A AR R i ( S
BR/NEON Y AR ) TR 1, R iR
AN AR (K A8 45 55 MHCI (NHCT) #4148 /) [#]
FAARE, UUIMEE—. 55 =00 A A &
SP. L. K MR FAONAE . XTSI . Kk
RURUph S, T EARSE AL, AR T

BARRT, TEZMA SRS S5 A i 81 )5 43 A
H, MHCI 5 NHCI 945 R AEH AL X T & Hi8
Ejphsr %, MHCI 5 NHCI 25 B & il — 2 12
FERIARIR],  Qnmg 2l i f e i b AT BRI
ENGE
4.3 T AT

AL S e s T, WA SPATL
23 i FE R LA F8 bR MHCT 8¢ NHCI, KA —E
UM EJE— O ROV A K, SP 2 S Ui ot
Tk TR, I SPORT] B,
RERE ISR O A ) A L, K ALEH8hR, A5
P SP SRS, LA MHCI, NHCIBY#4{E. L. K
R H ARSI T I, AR EE R T = A AR
A, ARYGHE A RNE 7 #2148 i & MHCI (NHCT) 3
fH (it fpdbge b miss HEEE—) . LMK (Jhar
RN AR (ALl SE 6 v K=5, K O H B A A ik
ABCIEET R ), 45 BEEEAR 2200 B3, [l
EESJeolTE N
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1 MHCI  NHCI
s . SP Ji FE Tk L JiFEsTik K iR sTikE
SRR Gl Gl Gt
Yot MHCI ¥J{i=1.002-1.844*SP-.089*L 657(1.915) 260(3.133)
NHCI #J{#=1.002-1.842*SP-.089*L 1656(1.907) 261(3.145)
e MHCI #J{£=.968-1.827*SP-.083*L .678(2.106) 241(2.939)
NHCI #J{#=.970-1.819* SP-.081*L 689(2.215) 232(2.937)
p— MHCI #J{£=1.189-1.739* SP-.061*L-.067K 676(2.086) .143(.790) 1092(1.045)
NHCI #J{f=1.027-1.791*SP-.048*L-.026¥K 832(4.952) .101(1.507) 016(.307)
_— MHCI #J{E=.434-1.188%* SP-.063*L .513(1.053) 249(1.046)
NHCI ¥J{#{=.706-1.510*SP-.040*L 827(4.78) .102(1.437)
2 SP
B - MH(?I(NI—iCI)ﬁﬁﬁF?IX L ﬁ%ﬁéﬁ%& K 77:%%%@\&
2 UV CHNAED CHONAD
LA SP=.502-.482*MHCI H{i-.043*L 657(1.915) 231(2.063)
Wesion SP=.497- 494*NHCI }J{E-.040%L .689(2.215) 209(2.049)
RHOH SP=.550-.526*NHCI HJ{f-.025*L-.014*K .832(4.952) .093(1.24) .017(.288)
7 SP=.444-.610*NHCI ¥J{}-.025*%L 827(4.78) .094(1.19)

LR PERIZE S PSR 3 AT UL R AR AL 1, 2, 3
HI R AT ik 657, 888, .895, Ifif MHCI £
B, LK PRV AE S0 1.915, 2.063, .067;
AJ UL MHCT ¥ AL ROV AB R, T KRR (B 38
N GEGORFBERAL 2 AL, 15 EIBIA 2 ([ TR
} SP=.502-.482*MHCI $J{H -.043*L,
SR/ Y B AR HE S, RS A RIS AR S
Sy TR RS AN SRR 2, R il s 45 A
SRR AR 8 SP I RS, DL —iE A
f E 75 MHCI 5{# NHCI {8 ( 545 FRiE o A58
T e ) L T HEAM AR E LS AR
H 7R & K AEA T BRIl . OCTIREIOH |
R S, B BARZE AR T
4.4 N R
DA PR 2% 2 Al fdiH
(1) DSz 8 5 J@ PEZ b th ], an L i
5 ) BV B S 2 A5 0 Qr (D L=2) , A #liad
(1) NHCI ¥ {2 .50 (X2 L AF s ) ( Wang
& Gierl, 2007 ) . AR 3 2 il 37 728 7 SP=444-
610*NHCI #] 1§ -.025*L 1] 75, SP=.444-.610*.50-
.025%2 =089, X1 24tk 4% 1A slippage LL35A 089,
AR LA N
(2) DIZE# 1Y Tatsuoka (2002) 4350 56 K
(7 536 Mk, 20N H ) fil, W5 Q KB
de la Torre 1 Douglas (2004) KK Q [, i Qt 17%&
ST A 51 ( Tatsuoka, 1995,2009 ) , #2045
FEIDLRMIE 2, FIAE Qe S IHECH 651>,
I HE B 88 b L=1, K=8, Fr A # ik i) NHCI

BIE 2 5876; AR5 3 2 & L A K SP=.550-
S526¥NHCI ¥) {H -.025%L-.014*K 7] 74, SP=.550-
526*.5876-.025%1-.014*8=.104.,

IR, XTSI, an AR LR ECISI %
P A I 98K B 20 1A, L=20/65=.308, SP=.550-
526*.5876-.025*308-.014*8=121,

X, HEEPA B, AR TR
EH ARG Qr & 65T H, RUFFEHKHE B
JESOM I OEER; S, AEIEASC I E RS
AEFH, i DINA B Fr i 8, 15t Ay @
H Ay s Al g MOS0 128 A1 .105, S5ABFIEH
TR AHEEANE

5

(1) A 3CHE BB A HN2 Wi 78 i AR 36 I8 1
E9 7% (AHM, Leighton, Gierl, & Hunka, 2004 )
177 SRR AR s g, A5 TR 7 # (SP X
MHCUNHCI, L, K #yEIHHE) 5 35 R L
INHNZ WA DINA B A AEZ B N, SRS FH T
RITFEXT SP HEAT T, K BLTARECRIR L, it
INRASCHZE S T AEAME: 0-1 PP I IA RIS WA
RUHA—E e 1k

(2) # R4 52 M BE I 2 0 Qt, sl it 5
MHCI A1 NHCI ( " 3C¥f HCI, MHCI, NHCI %; f&
i HCT 284885 ) o 11 HCI 2848h8)5, 1CAFE 2
WHJ7RE, ASCHBFREE R s, wia] KRBT g
BRIRN, PR TR BN ANS MBS L HS
B A GEREAYSE, HCIZEFR) 28 T4/)2
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REER 5 4 WTEI TN, ARSI
510 L0 ] DINA B8 0 0] DASRAS e 3 5 RN,
HRAMF PR EAE HidH CDM METH -,
ki A3 Y CDM $ it — 3ok ( BRIRE K/
ZHh, ABIGORHLA R . A, Bl
N, GG, PR ARLERE ) |

(3) slippage L% (SP) F11 Qt H i F Qr %H %
PIANEL L X HCT 28 FR IR/ INMT S35 s,
SP J&f FEIKENZR, SPilke# L #Kk, HCI
FAebrlis Ny KEEIT K REIEA R R, 2
BN AH I /N, LRPERU RIS T, SP 1 L REMRRE
MHCI 5§, NHCI ¥{E A8 5519 90% LA L5 1 A& 5RL RN
M ST AMF LT X AR bR Z B 22 BT AR,
iF NHCIKIHBER AEH 4 R B, fRRI594 90%
DL, 1fi MHCL A R #, JGHSE A7 A SP Al
L Xt MHCI 418 J5 25 B i Be R A 76.2%. 1l WLJE
PEZ DA (AU, S840, TR R, AT,
THRAK, 2008 ) XTI T A MR AT 520

(4) LLAlj e 2 MHCI il NHCI ¥ {8, LA K&
L 250 AR R U AR T UL A SP, 4% AN AT
RN I 05 7 R 2 . L M R U A ml 1
FFFEAYE MHCI Y. L K, [H K BR300
[ NHCI £ MHCI 7 £& 4 U AR R0 R 26 B =5 AH A
PE, NHCIJfA#EARIE T 7 (#56% MHCL &4
NHCI, [ AR R L —300) o SRR K
HEA T TRAY A8 2 NHCI . LK, H K
RUNIEL/IN s BEANTCIS L R B SR SR 5 — A R 7
7 ZEABERERA 65% VA L, WA IR T ROff R4
T 89%; W (TR IR (gt A AR, & BRI
THHL T NHCT (P34 am m i, o A RlH R i R 7
MUTE NHCL, L K sy ALPE A R )H 5 2 A A
THUGE NHCL, L, Hr K o ARIE gy
TR, X BRSSP R R 7E 83%
e, WIHATF IR RERA 92% L L,

ZE b, i SERR A, ARSI AR AR AL 1
U, (R 1 R D A AR A A 5 SP RS gl AT
IRBVEAF R ROCR . B SRR/ D I O AR 60 A
x 58, e KB N R 320 N x 124 8, &4~
1Ay B TE AL 57 B . 1-4 % Qr XF Rz 13k
RGO N, BTV R R B — e R
@k, HICISEdRMMEL LK, ARRETGHAS 2 i
YRS 1) FOUI A

DAAE B A0 HCT BB R R R R B 1

PIAFEEARATE, ARG HCI FF8 R E
FIHZEIRAIRZE (Mg, I B FE AN |
#7f MHCI (NHCI ) 3853 [51 05 5 3245 21 2R 9 2 $
K (SP) J&, Db SP e bnfiy e DA AR R FIES 4 1)
PIARREE A .

[Kl CDM 114 340 7 2 i FUURR B T = i R I, ik
FRAT VST LA HE LE A H1 7 P Bl A X SRR B
o TR S A 4 I 45 & HCT 284845 LA SP,
HEMIAS BZE XA R KE T CDM R HERE . 4G
ARG R PG (U AR 70%, AN
NS FERRIARIY 30% Mgkl geiA ) , AEXT
PEHb G AR AT REME I A i, T REV DI

ENBE SR Z 903 HCLI8tR (FREBAE,
Rz, PVINR B, 2018) , XNELIT ST
Tt R ML T AT RE

AR AFAE— BRI . Al a e I IR — 2 1o
REHL AR, SIS A gl R
AN H AR R SR —FE, SIS T SPfhiT
SR T2 5 s R0 P A AL 1
AU, SE R A ISR 22 2 DU 1 5
XA ARSI R, SR AEN S
AR A A AR, XA R, fepH, 76
LR T, BERECRA—ECH, HEA—
SEIEH, QAEMEAIARIE A —EWERT, XHHET
HCI ZHEPRAVATIRBLZ SE N IR, ZE A3
BT AR a4k H IE R B E O R
HCI JH8hr A —E M RRRYE, HEti i A2,
T LA H DX B Ak I S A BRI SER, R AR
FEWA R K EAG T AT B00, XRASC RN
ZAb o, ARSCRAEME Q MR TG R B RERM AT
OB IS, X — eI FH P AR
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1 MHCI  NHCI
5 6 JE Mt 7 &tk
L SP MHCI NHCI MHCI NHCI MHCI NHCI
.30 482 488 429 431 389 .393
25 .549 551 .506 510 447 453
| .20 .605 .606 .565 567 517 513
15 713 709 .674 .674 618 .613
.10 184 185 155 153 124 727
.05 .892 .889 .869 .865 .847 .848
.30 265 .265 246 248 243 232
25 314 313 303 .303 289 290
.20 385 385 369 367 349 353
2 15 473 479 448 450 436 434
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25 228 225 226 221 223 223
.20 279 283 283 276 279 281
4 15 358 364 365 366 350 348
.10 478 470 452 458 450 454
.05 .656 .653 .645 .644 .622 .620
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Using Hierarchical Consistency Indexes to Evaluate the
Size of the Noise in the 0-1 Response Data of Cognitive
Diagnostic Test

Mao Mengmeng', Ding Shuliang’
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Abstract Assessing the performance of cognitive diagnosis model (CDM) in the simulation experiments, the size of the noise in the response data is
a very important experimental condition. Due to the hidden noise, it becomes difficult to choose the corresponding CDM in applications. In this article,
the modified hierarchical consistency index (MHCI) and new hierarchical consistency index (NHCI) are used to evaluate the size of the noise in the 0-1
response data of cognitive diagnostic test. In order to predict the size of the noise in the response data, Monte Carlo simulation experiment is carried
out to find quantitative regularity between the indexes (MHCI, NHCI) and the noise.

Provide that the reduced Q matrix (Q,) is with K-row and M-column, and the test Q matrix Q, is pile of L-matrix Q,, that is Q=(Q,...,Q,),
where L=1, 2, 3, 4, respectively. L influences the test length essentially. The experiment investigates the changes of the mean values of MHCI (MVM)
or NHCI (MVN)) regulated with different attribute structures (linear, convergent, divergent, unstructured model) under the condition of different
numbers of attributes (5, 6, 7) x different numbers of Q, (L=1, 2, 3, 4) x different sizes of the noise (slippage belongs in {.30 .25 .20 .15 .10 .05}).
For unstructured model, simulation experiment is carried out with only 5 attributes. For the other K=6, 7, the amount of computing is too heavy to
implement. This means the number of attributes in unstructured model is constant.

First, in order to get quantitative regularity between the indexes(MHCI, NHCI)and the noise, through stepwise regression to build the regression
equations with MVM or MVN as the dependent variable, slippage ratio, the number of Qr and the number of attributes as the independent variable.
Experimental results show that the slip ratio and the number of Qr significantly affect the MVM or MVN. Slippage ratio is the main influence factor;
The greater the slippage ratio or the larger times of tests, the smaller the MVM or MVN will be. Number of attributes in most cases can enter the
regression equations, but values of the effect are generally small. Regardless of the kind of attribute structures, the two factor regression models have
good explanation rate, especially for NHCI index whose rate is above 90%. There is a stable and significant quantitative regularity between slip ratio
and index, which provides a way to predict slippage ratio.

In order to predict the size of the noise hidden in the data, inverse regression with slippage ratio is used as the dependent variable, one of MVM or
MVN, the number of Q, and the number of attributes are used as the independent variable, the regression equations are built through stepwise regression. The
experimental results show that the linear model is similar to the convergent model, MVM or MVN, the number of Q, in the regression models have bigger
effect. In these two models, the explanation rate of the first factor variance is more than 65%, the explanation rate of the two factors is close to 89%. The results
for divergence and unstructured are similar: MVN and the number of Q, in the regression models have bigger effect. In these two models, the explanation rate
of the first factor variance is close to 83%, the explanation rate of the two factors is more than 92%. In conclusion, in experimental conditions of similar cases,
just using the above two factor regression models to estimate the slippage ratio can achieve good effect.

Key words size of the noise, prediction, hierarchical consistency index, regression equation



