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Extended Abstract

Background and Objective

Various factors can contribute to unusual test
answers, including the inappropriateness of the test
for the test-takers, as well as the unusual behavior
of the test-takers in answering the items, such as
cheating. Itis crucial to determine the validity of test
scores. If test scores are invalid, they do not
represent the true latent trait being measured.
Several person-fit statistics have been proposed to
detect aberrant patterns of item scores. There are
some empirical applications of person-fit statistics
in related literature. However, some researchers
have found it difficult to implement person-fit
analysis in practice. The PerFit package discussed
in this article can be useful for a wide range of
professionals. This article will begin with a
theoretical overview of person-fit patterns.
Afterward, the introduction and classification of
person-fit statistics and the review of person-fit
statistics that are available in the PerFit package are
discussed. In the final step, it will be shown how to
use the main PerFit functions in practice. For this
purpose, this study aimed to investigate the person-
fit statistics in the answer sheet of the items of the
biology course of the 2022 university entrance
exam.

Materials and Methods

The study utilized a descriptive method. A theoretical
overview was conducted on person-fit statistics,
which were then introduced and categorized.
Afterward, the person-fit statistics available in the
PerFit package of R software were introduced and
reviewed. Using 1,000 answer sheets from the 2022
university entrance exam, researchers demonstrated
how PerFit functions could be applied on a 50-item
biology test. In this article, only the person-fit statistics
included in the PerFit package were discussed. Most
of the person-fit statistics in the PerFit package were
group-based. R is a language and environment for
statistical computing and graphics and provides a
wide range of statistical techniques (e.g., linear and
non-linear modeling, classical statistical tests, time
series analysis, classification, and clustering) and
graphical techniques that are highly extensible. In the
following, to method of using the main PerFit
functions to estimate person-fit statistics is introduced;
subsequently, the software-based results are
presented.

Results

The PerFit package is available on the
Comprehensive Archive Network at:https://CRAN.
R-project.org/package=PerFit. It is recommended to
upload N x | matrices (N=test-takers , I=items) into
R, with binary scores of 0 and 1 in dichotomous
mode, or scores ranging from 0 to m-1 in
polytomous mode (m = 3), depending on one's

person-fit statistics. The number of scoring options
should be the same for all questions. Missing values
are allowed. By default, this package includes two
dichotomous datasets: InadequacyData (N=806,
I=28) and Intelligence Data (N=1,000, 1=26), and a
polytomous dataset: PhysFuncData (N=714, 1=10).
The purpose of this paper is to demonstrate how
person-fit statistics can be used to high-stak test
data, and how to compute these persons fit statistics
using the PerFit package. In this article, the biology
score dataset (N=1,000, 1=50) was used, which
includes the answer sheets of 1,000 candidates for
the 2022 university entrance exam who answered
50 biology items. At first, we converted the answer
sheet into dichotomous (correct and incorrect). The
data were entered into R software as a 1000450
matrix. We showed how to use the PerFit package
commands and functions to compute U3 , [,"and
H* statistics.

Discussion

Assessing the fit of an individual to a research
background is an active area of interest that has
attracted the attention of many psychological
researchers. Various research streams, such as
evaluating the performance of individual fit
statistics in different conditions, identifying sources
of non-fit responses, and searching for guidelines
for selecting appropriate individual fit statistics,
continue to be favored by researchers. Some
researchers have attempted to not only conduct
quantitative inspections to discover potential
sources of non-fit patterns but also to qualitatively
examine the sources and reasons for these non-fits.
A comprehensive and thorough examination of the
sources of individual non-fit can provide valuable
information  for assessing the validity of
psychological assessment tools susceptible to fake
responses and also for providing educational
advancement tests. As a result, in this study, several
individual fit statistics on real data from the biology
national exam were discussed, which are used to
detect non-fit score patterns.

Conclusion

In this article, we briefly reviewed the main
concepts of measuring the person fit and provided
an example of how to perform such an analysis in
R software using the PerFit package. Developments
in this field continue, and researchers are
expanding and compiling more packages for this
software. Measuring the person fit is an active
research field that has attracted the attention of
many psychometric researchers. Various research
streams, such as evaluating the performance of
individual person fit statistics in different
conditions, identifying sources of aberrant
responses, and seeking guidelines for choosing the
appropriate individual person fit statistic, are still of
interest to researchers.



http://dx.doi.org/10.61186/psj.21.3.186
http://psj.umsha.ac.ir/article-1-1020-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 |

[ DOI: 10.61186/ps.21.3.186 ]

UMSHA Press

http:/psj.umsha.ac.ir/

. B8 |_§

2] ¥ goh aloxo A8

oWy 4 I
VAS180 :0lmivo VFoF il ¥ oyl ¥ oyg0 .z ]
d DOI: 10.61186/psj.21.3.186 W/

101 Sl (5l gw (390 3T 39 oS S5 g U192 g 38 893 v 31 90 SB0 3LoT (owy

Yool podie e ¢ ¥ olilsl M«

e Oly T (Lo plass ), S el

Olnlealps (ol ps olRasls iy pole 5 (gulid g, (goasiidls !

sl ‘ui*-“SP ‘u—i“-’BP oKasle ‘cSCL‘“"" 5 6,8, pole (gousiisls L)LAT 9 Wolﬁ) 09,5 Y

g hlaal slaly gy ntly 4ty 25 G laral slaginly ags 45 il o iliee Julge 1308 9 Al
Ol (S g 00 LS 0 el cardly atily cenlie g, Qyﬂ Slyad S10 s glalamde L ﬁ;b Q}a)'] EUS
e § S o3l Jae o b oyge3l g0 y05 Bl 23l sl oty 58 (il sl bl s g0l Bl
aslizesly ;598 (il slao ol drlons 09 (o) B b (gl cal s (Sish 903l 5l (29,5 L L

Ol Ol so3)ls3 ol8ails (i pole g (omlidlgy sousiasls T
US>
VRV e el g,
VESY/TNN allio (g y0ls gyl
VEY/YN S callio by Gyl
VEY/ Y callie HLacsl g b

Ayt 5 ] (SedlF g lele alg 5l golans puizman o eolaul R jEle 5 o Ky pole oSy (gl i g gabe

A8 dlone bo Lol ol polie g ) HE 9 1," 9 U3 0,8 3l sloo bl dulone &l jgis (a8l

el Bgaos Jloen

sloo Lol 45 00l (it 5 0 B yma 3 B3l omins (51 i 108 (513l i 4 PerFit (g, 16 S 4o
O 5 a leass cd iy 6“"()}‘}1 Sy ey @ oo oo dis l Sloslainl L1y 03 (33l

Sy O3 sclloz g sgely 658l 10,9 il sl (B3l

“svdl,o UI,S J,-‘-.w.o oy g #
(S opsle g Ay, seasal
Ol el oyl s oty
keyvansalehi@ut.ac.ir : |

NF) Jlo 6wl 5031 53 00iiS &8 1 llezgi 10 3,8 o3lp sl oylel oy e w0l padie £ D eobilil (o) ymen 10158 Lo tpledl wol, ST 1oLt

Sl 03e3] goyed 5 oadosalin gl o8Il 105 (it
=091 ple (sop0 b Azl 3550 (50505 g oK1 L oaims 9051 S
55 oo IS8 08 laiels ey (oS sl Al cillas S aas
e osesl oomemliol Joli (eoite g daxie Jelse V]
@ gl jo Baies aejl Bilaial sla)lis, (yFasas (g0
I¥] oS sl sole i slagals
Ol ) 5T Dl ped sl (Sae Sl 51 2T iy L i

AAFVRD ATV F Y Gl oo lngsy sode alons

A0dio
Sl (oo oadicanS (50505 5 (ga5l Ko (sl g & Gl
Sowms Ggail sl 9031 pogremmlio alaz I itz Jolse
ol ptomies sl 09031 &5 Giles 5 1l 5 9 (Ul el LS
RYSS1IE VIPUSURNC SN R NGV VIR FJCH PR PCER G EC R
I el cnlin SUlgs 51 casein mhaw b slodias yge3] sl
Coabad ) ool gaz o bl |y a3l sorei b I ol
5 &b lagSl b sadoslannl (ol p; s pSojlul Jao ulul
axslr b aigei o alie Ul s b (S0 (15051 150 S s

YAA | Y Ll oY ojlesds (Y 098 (g (code alxo


mailto:keyvansalehi@ut.ac.ir
https://orcid.org/0009-0000-7096-1788
https://orcid.org/0000-0001-8673-4248
https://orcid.org/0000-0001-5368-992X
https://orcid.org/0000-0002-6839-3598
https://orcid.org/0000-0002-2633-7678
http://dx.doi.org/10.61186/psj.21.3.186
http://psj.umsha.ac.ir/article-1-1020-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 |

[ DOI: 10.61186/ps.21.3.186 ]

18] Wi oo o0ali Gyl LG

AL YL A el S s Wlg e Bjlaal slagly
@l 5o Bl ogzg 090 i (ygel po FALS E8 55 sl by
oS 5 by 5 a3l 1) (pgal Slied Wl oo (e
s ol ole iy @0 e - [V ]S (350 o571, o T (g0l
85 by ((Quessing) (o5 i «(Sleeping) yuuls> «(Cheating)
o Ll Bolar 655wl ¢ (Extremely Creative Examinees) 48
Sl Jlgs @y osiasgeil (slageuly (Bl 4wl oo a5 05 oo
IV S slon) b b YU QS &l e g digd yomte (y905] O

ssbds 0aimd Ggail (sl 50 45 958 (o0 U (pla )3, @ I
i o] & o 5l 4 506 45 le g sl 5,50k
o3l e slagaly 595 o5 b e 51 olST iy 3
L) e slogwly plodae Lawg oadal)] slagaly b (Baces
JKie 903l 908 30 odigdiygasl pmlym (595 yo S oo il
Sy 5 ool oWl 5l (S by 03l b 65k 5l g 5 010
S stmsis 53 108 ad gy o] (oo el Sl 5 goss
b oWl )3 o sl gl @ Lol SVl )3 o lo iy
oS w8l o Bl Sloj (o5 e ol S ol g Jawgie (590
R N S I e
Fil Gy BB osTaly iy i e |y bl o
ol § WIS glo sy JJoay YU o Ulgi b oouas ygel a5 a3l o
Il sass (ol slo g 51 53 40 (w06 (slagealy ol 5]
o8 il slooylof

4 onies (ysesl sl Gl (masiine liee 98 il skl
285 s5bolen 355 (o ol 1) sasl sla Sl S slasgone
bl jslateds ol sl slaw wad sai ools lasV)]
@IV Jgaz o lag] 28Tl oo gloul B jlaial gesly b Lo Soge]
Olgreds a5 Cal 0,8 53l (g0 lel YE legome Jolds Jgaz il oo
L allia (ol 3 il g o 50y 4k Syl b Sy
Wwd 392 g0 PEIFIL gaiy 10 a5 (65,8 bl slwo Lol gy &
PerFit (satiu ;0 d9290 3,8 3l (sl Lol jidin .ol oo a3l
St ploicin;d 1 )5 gl Lol lalitiw! aiiun 09,5 5 (e
onidt dgago |y byl VY] 6Silys g 00,5 Byme VY] 5 000l o5
P PerFit jo a5 g e wlg 59,8 (b3l slae,lel p caalsl jo e

0,5 oeblym 35 1ol Wiiiud Ly yiwd

Syt o 048 5l 1 oy slo oy lo]

109 EISS ) 19 h (oo oy p Jie DLy ke Sl o
GrSosl | atigs (S S B ggeil o b Jls sa0n
byyie iz sl Jlg a4 oy i rdge PPl Y 0isS o
Gl @y (SIS Y s Jies bl Sl Ul 4
L] ol (alS d 318 j5bts Jlgms oy @5 52l

g oo ool Waosls Gipogt (sl ol G el sl Joe

VEN Jlo ol o3l g9 0aisS <835 (lazsi 0,8 (A3l sl o Lol

ool pto Sl 303] Sl el 09 e Lansedd amo rals |,
Slp 0 hilp okl i [F] a6 Sojlil Jb e
ol 0ol slprinn by Jliw Ol jed Bl slagSIl anseis
Oge yo (Person fit) 5,8 33l sl Judow o020 sl )5 5
e cwsa (£ g o] o [Y] gl olsiear wsls 053 Lo pe
Loyl 5 sl cdgirn slo sail wglanl el p0 98
WJ el basles 08 ol slao,lel Judow 4 s el
doe 5o 102 il elos szl plaasin 5 liie 5l (S5
I Pr o2l Sxmm b ool (Sl Gl il lglo
il o laascs 4 aS 63l o5 i 5 0,8 ail slee Lo
[A] PerFit satey [Y] 55 ools musgs S SaS Julows £55 o
Gl sl Wlgs oo el oo o )] o lys Alie oyl o a5
s sz 5Ll o8 (B3l slagSll 2 (655 (559, L lis

sor s 08 il sleo)lel ganais 5 (Brme
4.:.>L>).> S| Sg>g40 PerFit Gd §O as 6\))5 U")‘)‘ 6Lbo)l.a—‘
U‘yLSA ¢5i> PLERW ..\.bl? ool ULM.: ‘SaLQ@ 641>)n )é Q}w <°
ol g ke s o S eolatl Jee yo PerFit Lol sla Sloc
000 1o JIgw sanliinly 008 bl slagSl (o) 4 aslllae

] 00 4.,..>L)).a VFe LJLMJ 6;».:‘24..\ Qﬁ"‘)l ‘SM.\L».M: S )

L gy g9lge
osbte po ol plil rog Judod s, byl sasllae
onls 2855 plxil 0,8 (33l sloo ol elgil 2 6 ka5 (5 p90 Iyl o
G0 9 B A e RS (GahaLes 5 (Fyxe ool
Ss250 R l58le 5 51 PerFit sauy jo a5 (60,8 i3l sloo,lel
Doy gl sl Ve v e 5l ool b ecglyd 4 s 4231 5y
7 58Dy Sl 0903l Ollbgls (oolid Sy 5
ol oo Slae 3l i wisSa 45 wb ool Hlis VE-) Lo

»,5 oolaiwl Jeae ;o PerFit
MLl ol s SRS (9051 Slyei gl (lagS]
S 2] S qal 3 g3l o S g0 08 4 S | (55
el oS5 oly lasSl saslllas (sl oadoslinl glas Ko,
Gl ool samlie Jols (IS b a5 el 08 (5l
I¥] el g Uamil o )90 gl (5931 L oains (yg03l (sonionnlive
929 9,509, 99 Wl 3550 ol oS e sl B ok
b ool Joe ol eolinal b el o550 Fuly (65801Y 2l
S ogbee g Jle el gl Joe wile (o2l
55505, ¥ el 5031 slo Jlgas 50,3 oy (sl (50005 asee
5l oatiosalive geasly sl ool 3 Uil o 150 sly (555 g
0,8 i3l slae,lol il dgad ;0 Sazge HEad el (gden
5 Sorell slaatls i ia s g sl 950, b by

VT Ll ¥ oyl Y'Y 090 clagss oode alxa | 1AQ


http://dx.doi.org/10.61186/psj.21.3.186
http://psj.umsha.ac.ir/article-1-1020-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 |

[ DOI: 10.61186/ps.21.3.186 ]

ol g 0l S

HE Jolis PerFit o ol jgbas oo oo l)f 1) 05,5 5 o 5 Joe
S5 a5 Wools Lt gilwannds carllas iz 45 45 Cad
Slseas olgiea I Y] 0 o Joe e 08 Gyl slae Ll
Sl bie 38 il so)lel cpaiz 5 L s ool 5l entig

[olew S92 g0 Ay (] )0 ¢ o83 iz slaosls

PerFit (sdiww j/oolicw/

el SIS 5 g jlel Slaslns (sl (Jasme 5 b R)
AlS 5l goasiails Ll 05,5 0 V230 Jlo 51 1, R gojen
Sle! !, 5 (Robert Gentleman) olos> &g, «(Auckland)
odds a3 )8 a5 g0 ol pb Jol By 5l asl ol L) (Ross Ihak)
ceb Rl ol olbbre copmar 5 wo)S g9,0 (ol
bt g b Giledas i) glel o528 I (sles xS
5 kb (o Glacs rw Jolod (SedlS g L] slagses]
Sl el pdyaneg Jlen a5 ) (SIS (5538 5 (Ganals>
0 SIS el o (oo 1 0L P2l S 0 asS e
o GGl lle s Glyea R aso oo dnwgs aillbgle 9 ais
39S B s (UK syl e slt) gz (eges jorme Ll pd
sl ey 51l 00 il oasly al ol L e
&3 o 2 68 Aex 3l alin Slapiecs 5 (UNIX) (Soss
(MacOS) wlglSo g j9aimg «(Linu) wSod 4 (FreeBSD)
g oo 12l g hlalS

skeay PerFit Lol sla Slas 5l oolaiwl (g3 caalsl ;o
e @l ol Slan 5 955 00 (Byme 0,8 (3l slaeylel ol
Sgdice yemei 5 & lge S8l

basdl
35 i1t sl o] (s slmo

) w)\)" 4 (CRAN) SKL mol> (saSis ,o PerFit gasuy
il o yiwd 4o

https://CRAN.R-project.org/package=PerFit

90,5 cuas |y 4l 5 Hemws leslaul b bl 5l olgs oo g

R> install.packages ("PerFit")

Vo Jgaz o PerFit ganes ;s d92ge 98 il slee el
N X T sla o ile 0,8 (o3l slao Lol 4 a5l oo o o3
0,1,...,m—1 glroyei b (objyle0 Sl ,0) Y 9+ slroyei b
slean ;S sl wisd 656 R G b (o))l 2l )
Jlore 0aleS polde il LSS b liw sder gl Wb o yed
Saegeze 93 Jold 58k jsbdn i (] s
s JnadequacyData (N = 806,1 = 28)  __&j,lso  (godls
G4cgee o ¢ « IntelligenceData (N = 1000,/ = 26)
(8) <! PhysFuncData (N = 714,1 = 10) & laiz gools
ZistData (N = 1000, = (gools (sacsozmo ;| allio cpl o

Jlo sl 59051 llogls Ve v sasls sty Jols 45 50)

Ygaro Sl gouly s sl 4t IS0 (2L, @l IS o0l sl
e mp @l pl Wed oo B Siad b bl
DL Wt o iy Sl slajial)ly o2 5 05 slajially
sladas (il OlSel 4570l 3529 (gouste (5l 8lp 5 (sladta
e glading 31 > p R 0 .aS o wol )3 bosls L ) SG il il
5 DAImeIRT [hv] Itm [y #lirtoys < [YoleRm 3l wile Le

Iyaltam

095 10 (w0 048 il 4 pioly bl slooylo]

GBilp 4 By (s bl L og S s 38 3l (sl ol
4z ST gl cod dgamme Wosls (gl s IS5 2oL, sl Jow
b e (S8 g (mdge Pl (onsanSS slagss
85 (5r90 3 Jlg 5005 Go: ol ek [Vl wigt o)
D9l Byie diged ;o Fly S, o Jgems Gl ook > U
e 3,8 i3l oo el g o (5,105 e 8 latal ylgica
> o Jlhwal> o sle (g lado 5l colainl b Yoore 09,5 »
Sl 0 e slooed Cons byl (Soluay 5 L35l
10lusgs o armlns wotn 225 l50

38 513 500 lo] 3pKLac (guny

Gorsd > Sgrse 08 il slae ol I sasiil 4 azgi L
(el g o el lo 5lo lel plaS™ guslay oS sl oo o laaseio
Bl gl Jl8, s sl |y Gls e 5L ojlel plaS” imy
S JpSeos ) O3 cute 6l gyl e 0 5 3l
Lo ssbar by bl sl 5l innl 9 )Shae (o3l 0)0 (o0
lrosls jloslaiwl b ol 5 )lse 1o 9 (5 5ke and Sladlao 5l oola!
13l ot o plonl 2

Szl 5 3t ellln b & 4 b ol (e Loy
il Sglie el oo ool axlllan 1o 58 il cgojbol plaS
o cd il 28 S sl pSams 5l (o ol ool Leal
@ o U3 g HE 0o 05,5 5 (e (so0les 0,8 (i3l (slove Lol
oolsas goze calisea glgil 10 Jow p ite 0,8 (33l (sloe Lol (ST
[¥JaisS oo Jae it (i )30 5l (B 50 5 95,5 (5 0 Slee
o Lol ) 1S Line ol a4 s laasiin sl a9 o5 ol - (0]
sl Jan Y g o dmmlne ool Ypoms 09,5 52 (im0 38 35l
Syl St IRT ladoe 4 Cond syl LL (55503l
A3 RECIS 7 sosls 4y Sagase

R iy
I, asle taiiwd wyiwd 0 R 088 (33l slaoylel 5l Sy
N mirty s,TsTel dtm) ol & ) «(irtoys) g5 1 T slaains)
©utfity coisgl o (infit) cuanl glao Lol [¥YY] Girt) o )T T
o s sl pl @RmMY pl T sl slaains dYYT 321) Joo 5 oiiee
e 3,8 il slae el 5l (5 03 pnS sasgazma PerFit (s 1 6]

Ve | 1P laal oY o)louds FY 0,90 g5y (solde alxo


https://cran.r-project.org/package=PerFit
http://dx.doi.org/10.61186/psj.21.3.186
http://psj.umsha.ac.ir/article-1-1020-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 |

[ DOI: 10.61186/ps.21.3.186 ]

08 Ailn eyl @l 4 Sl (e 1 159d (oo oy L]
Sl S oudeS polie Syp slades sln Wsd e
Avelogis aculoe 08 53l sl oLl

oS 51 (Object) = b S0, sl go el b S g5
el o0t LS8 pate VY L ] 5l a5 coulPerFit”

o5y slooylel yolie 5IN Jobay ot PFscores )
€,

0000 1S4y 3,8 b5l (slao, Lol PFStatistic .Y

Gy laylo LT amo o oylii a5 Ly PerfVects .Y
Sloads Bl oo 1 () aed b+ de) JolS

fesly oniidis gl lsy i, clo,Slai: IDAlOs ¥
(o979 g0 50) Julov I+ -aen

feoly suiiio slals s, slo,Silai: IDallls .0
(o979 Oyp0 53) Julov 5l V-aen

39) 0ainS polie cpets 5l e 0ol s sle matrix L7

(sl Lol (g00ld s ilo D jg0 () s )0 D929 g
tZewly sloatws slasy :Ncat .Y

soadsoslatnl 3,16l 5 el b Jaw IRT.PModel A

oo sloyioly sl dP .4

solizl b _Ulss 515 (slys 457 o35, Ability.PModel .\ -
055 (50

N Ulg5 slo el )y s, Ability 1)

odlnS polas b ablis gl a5 o35, :NAs.method .\Y
g (o0 oolatul

FOWI PRV FRUESL I COEN-IEY | PP SN P Y 1 SOV

VEN Jlo ol o3l g9 0aisS <835 (lazsi 0,8 (A3l sl o Lol

ilosls G“"l—’ u—‘*"L"““’ Gy Jloww B0 an aS cwl VFD
A oolaw!

ol Ol (o0 1aid 08 (5] s Slesliial (gl ¢ Jgene jsboay
polie (awle (gl Jlte lgicas olo a811 1) (oS )T L y5la) ool
b Lzl 55 oS ZistData gools (sacgaze sy Ht
R> library("PerFit")
R> data("ZistData ", package = "PerFit")
R> Ht("ZistData")
ch‘_‘j Gaed Lol e.>)L> (8 s 6[@ QLA;)] Ht é.gl.‘i
SeplesT)l (5 psbay ils adii il sle (B ke
i )l 4 ($8)l93 38 (Bl &l
(matrix,
NA.method = "Pairwise", Save.Matimp = FALSE,
IP = NULL, IRT.PModel = "2PL", Ability = NULL,

Ability.PModel = "ML",
mu =0, sigma =1)
s 5ol 8 A i 08 bl el sla Sl
(matrix, Ncat,
NA.method = "Pairwise", Save.MatImp = FALSE,

IP = NULL, IRT.PModel = “"GRM", Ability = NULL,
Ability.PModel = "EAP")

‘) o_\....:.))‘j 6&0&‘0 uu..)]:LA PLERVLY uL?L..a‘ Sl UKM ).,)lf

Comd B9 (Save.Matimp = TRUE) wiS 0,58 LB G o
‘\A.ASGA S MCAR W&A )‘ 9 el Sl o..\.wwf ).)QLM
Slaal 35T s Y| PerFit 1o S92 g0 souinS polie slaass,
Slp G5E8s Sz b 4 a5 J)se ;0 Ll raus sl s
wle R cansss slaains 4wl il 5L ouieS ol b abllic
J onl b ogs aaxle [Yolmi) o 5 [YE] (Amelia) LL

9 @Lﬁjé B> 6)4‘]&4‘ 9o B | él.l) oupf Cnns as @LA)

358 il Sl bl 5 Sl slae el (saizais ) g

555y S5 g5 PerFit ey 55 il sl ol
&bl =)l Tpbis Tobis
& yalybb o),lg0 C.Sato C
& yalybb i,l90 G.Gnormed G,G,
RN =)l AKB, E.KB, E.KB A ED
Gl T U3, ZU3 U3, ZU3
& yalybb so3)lse Cstar cr
Gzl SRS NCI NCI
Syl ilsd HT H"
s bbb =5lsd Gpoly G"
&l bt PEggIReeS Gnormed.poly GY
& kb byl U3poly use
L) =5le Iz L
sl ) Izpoly Iy
e o3)lse Izstar l;
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R> set.seed (123)
R> cutoff (Ht.out, Blvl = 0.10)
$Cutoff
[1] 0.0072
$Cutoff.SE
[1] 0.0058
$Prop.flagged
[1] 0.152
$Tail
[1] "lower"
$Cutoff.Cl

2.5% 97.5%
-0.0062 0.0156

:flagged.resp U

flagged.resp(x, cutoff.obj = NULL, scores = TRUE, ord =
TRUE, ModelFit =
"NonParametric", Nreps = 1000, IP = x$IP, IRT.PModel
= x$IRT.PModel,
Ability = x$Ability, Ability.PModel = x$Ability.PModel,
mu =0, sigma = 1,
Blvl = 0.05, Breps = 1000, Cllvl = 0.95, UDIvl = NA)

gl 4o HBaisd Q}.o)'" plas” as S o ateine U ()]
Sy b 0,8 b3l solel (6,15 0z b (sl Sy el
oy

R> U3.out <- U3(ZistData)

R> set.seed(72)

R> U3.cutoff <- cutoff(U3.out, Blvl =.01)

R> flagged.resp(U3.out, cutoff.obj = U3.cutoff, ord =
TRUE)

$Scores
FlaggedID It3 It21 It15 It23 ... 1t47 It13 128 1t27
PFscores

[1] 99 0 0 0 O 0 0 0 0 07310
[2] 130 0 0 0 O 0 1 0 0 0.7080
[3] 345 0 0 0 O 0 0 0 0 0.7822
[4] 412 0 0 0 O 0 0 0 0 0.7837
[5] 421 0 0 0 © 0 0 0 0 07873
[6] 478 0 0 0 © 1 0 0 0 07049
[7] 507 0 0 0 O 0 0 0 0 0.7488
[8] 549 0 0 0 O 0 0 0 0 0.7366
[9] 589 0 0 0 O 0 0 0 0 07120
[10] 6070 0 O O ... 0 0 0O 1 0.7374
[11] 6490 0 0 O ... 0 0O O O 0.7031
[12] 6830 0 0 O ... 0 0 O 1 0.7023
[13] 72 0 0 0 O ... 0 O O O 0.7261
[14] 7690 0 0O O ... 0 O O O 0.7873
[15] 7780 0 0 O ... 0 0 0O O 0.7057
[16] 7970 0 0 O ... 0 0O 0 O 0.7388
[17] 8220 0 0 1 ... 0 0 0 O 0.7044
[18] 8640 0 0 O ... 0 O 0 O 0.8643
[19] 870 0 0 0 ... 0 O 0 0 0.8760
[20] 9310 0 0 O ... 0 O O O 0.7313
[21] 960 0 0 0 ... 0 0O 0 1 0.7222
:PRFplot &b

PRFplot (matrix, resplD, h =.09, N.FPts = 101, VarBands

= FALSE,

VarBands.area = FALSE, alpha = .05, Xlabel = NA,
Xcex = 1.5, Ylabel = NA,

Ycex = 1.5, title = NA, Tcex = 1.5, NA.method
"Pairwise", Save.Matimp =

FALSE, IP = NULL, IRT.PModel = "2PL", Ability
NULL, Ability.PModel =

the print (flagged.resp .cutoff [PerFit.SE PerFit.PFS

plot methods in PerFit summary

PerFit.PFS =0

PerFit.PFS(matrix, method = NULL, simplified = TRUE,
NA.method = "Pairwise",
Save.Matlmp = FALSE, IP = NULL, IRT.PModel =
NULL, Ability = NULL,
Ability.PModel = NULL, mu =0, sigma = 1)

il ool S0 ) i (sl el PEIFILPFS wls
S oo @l Olojea jsbar ] 03

R> PFS.out <- PerFit.PFS(ZistData, method = c("U3",
"lzstar", "Ht"), simplified = TRUE)
R> PFS.out

U3 lzstar Ht

0.2962 0.0578 0.1237
0.1859 1.5706 0.1793
0.0848 1.8427 0.2426
0.3654 0.3611 0.0649
0.3104 -0.5771 0.1093

abhwNE

Slyad @l |y il s bl (slallas PerFitSE s

ol anyl 3 ol S e dmlne X s 0 0,8 Uil sole]
Bl L ools saegaze 2 glp 08 iiln loolol (sarule
3 Gl ol glons 3] Jlioas (= 1,y 1) Jlgas Lyl

55 oisd ge3l o gl w08 Gaily sloo)lol | ppolie alis>

el 0010 (g4 g0me
R> Ht.out <- Ht (ZistData)
R> Ht.SE <- PerFit.SE (Ht.out)
R>Ht.S

PFscores PFscores.SE
[1] 0.1237 0.0591
[2] 0.1793 0.0598
[3,] 0.2426 0.0720
[4] 0.0649 0.0459
[5,] 0.1093 0.0591

cutoff b

cutoff(x, ModelFit = "NonParametric", Nreps = 1000, IP
=x$IP, IRT.PModel =

x$IRT.PModel, Ability = x$Ability, Ability.PModel =
x$Ability.PModel,

mu =0, sigma =1, Blvl =0.05, Breps = 1000, ClIvl =0.95,
UDIvl = NA)

S5 o, 3 cabks S laae b oo = o5l @L’i Qé‘
308 5l solel polie oS 35515 oo sl i 5| s
Slylo g 6 I35 w2 4 b el e I i b v 50 dige
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=1000, Cllvl =

0.95, UDIvI = NA, Type = "Density", Both.scale =
TRUE, Cutoff = TRUE,

Cutoff.int = TRUE, Flagged.ticks = TRUE, Xlabel = NA,
Xcex = 1.5, title =

NA, Tcex = 1.5, col.area = "lightpink™", col.hist =
"lightblue", col.int =

"darkgreen", col.ticks = "red", ...)

sabaseine 0,8 il slaoslel polie oy a3 ¥ loges
L I&s ol Sgnnn ams oo olas |y PerFit (IS X o & lawgs
lo 4035 LType leg 1) cansl oSl Sitoles 90 50 5l (oS 5
(Y Jlsged) ("Both" o "Density" (default) . ""Histogram"
plot(U3poly(data, Ncat = 2), Blvl = 0.01)

VEN Jlo ol o3l g9 0aisS <835 (lazsi 0,8 (A3l sl o Lol

"ML", mu =0, sigma = 1, message = TRUE)
Ghed sl 1, el Ll 3 55l sbeo,lel PRFplOt als
onl A oo o 5 TESPID oy 0 e slwlids HBaias yges]
n3lie o Jsb oo 098 (o0 Jlosl (o519 slaosls (s Ladd 6
w23 oo ol |y memms uly Jlotal polie o 258 j92e 5 51900

O Lloge3)
PRFplot(ZistData, 1000, VarBands = TRUE,

VarBands.area = TRUE, message = FALSE)

: PerFit ¢l plot s,
plot(x, cutoff.obj = NULL, ModelFit = "NonParametric",
Nreps = 1000, IP =
x$IP, IRT.PModel = x$IRT.PModel, Ability = x$Ability,
Ability.PModel =
x$Ability.PModel, mu = 0, sigma = 1, Blvl = 0.05, Breps
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