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! Abstracts. Mulrilevel ordinal logistic regression analysis is one type of regression modeling has hierarchical structire
‘ data when response variables is ordinal scale. Predicate level of student graduation Is data with hiergrehical |
- structure with students nested in their study program. This paper purpose to explain factors influence the level of . =~
- student graduation predicate and variance from level the study program. The data used in this research from the o
| database of academic applications of universities in Baubau City. The results showed the best model was multilevel .
|1+ model with random slope effect of student age. Explanatory variables that influence the model are gender, regional - _
L - origin status, and education financing status with variance level the study programs of 0.742 and variance the student ® .-
“age of 0.052. Graduates have a great probability get a high level of predicate are female students, most come from
“outside Bauban City and financed by their parengs. . L ¢
. ‘Keywords : _graduation predicate level, ordinal logistics regression, multilevel ordinal logistics regressipn. . :
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.| 2 RESEARCHMETHODS

_.': .. 1. INTRODUCTION e : .': ‘ ’ SR o ._ 3 | . . It ’y * ,;; "1 f--f".l M ;EP
""" Education in Indonesia consists of formal, non-formal Ellld informal education. Formal educati

1 "~ also show the correlation between two individuals. .-

- Tegression in their analysis. However, the three of them did not e
-+ predicate. On the other hand, the researchers emphasize the v PR
" multilevel ordinal models is better in explaining the effect of the explanatory variables than the usual ordinal . .
- regressionmodel. | . .ol 0 B e L

{ - influence of predicate graduation students at university using mt R
"/ The level used is individual grouped between study programs. The factors are focused on gender, age of - .~

. graduates, regional origin status, education financing status,

.~ amount of education payment from study programs, and learnin

- graduation students in 2020 and 2021 year at the Baubau Ci
.| . University of Dayanu Ikhsanuddin (Unidayan), University of M
“1 .. Islamic College (STAI YPIQ). The data used were 3107 gradua
- application of each university. In this paper, the level structure
- |7 .individual and high level for the study program. Factors that
1. predicate include gender (X,), age of graduates (X3), regional

- - and leamning methods (Z3) at the study program level, - .|
2L Analysis Régression Ordinal Logisties .= . SR

- Whereas students graduated with GPA below 2.76, no given predicate graduation. © __ _ . :
e Many factors can influence a student's graduation predicate such as faculty, gender, school status, © . .~
.. Tegional origin, father's occupation, and mother's occupation [4], [5]. These factors are into four hierarchical - .
structure factors, as follows: 1) individual factors; 2) famil factors; 3) environmental factors; and 4) -
.. institutional factors [6], {7]. Hierarchical structure data is indivi ual data nested in groups, where individuals
- . in the same group have characteristics that tend to same. Multil :
- use for this. In general, the level of siructure used is not limitec
~ namely the low level and high level [8]. In addition to show v

» although vsually only two levels are used, - .
iance of the level, multilevel modeling can . -

Vool

... The predicate level of student graduation is categorical data snd measured by ordinal scale, Ordisial

+ scale is also called a rating scale and usually has more than two categories or ratings. One the analyzesnsed :: S
- ‘where ordir 15¢ ith hierarchical structure is ordinal logistic - L
. regression analysis. In education, researchers such as [9]. {lo;k [11] have used multilevel ordinal logistic ..~

in analyzing a relationship where ordinal response variables

- Baubau City, which is located on Buton Island, Southeast Sulawesi Province, Indonesia, is one of the P

-+ cities that is the center of education for the Buton Island region because it has 8 university institutions [12). =

| - The university institutions in Baubau City that have the largest number of students are the University of =~ .
..~ Dayanu Ikhsanuddin, University of Muhammadiyah Buton, and|YPIQ Bauban Islamic College [13]. .. . '

.. Based on the description that has be_éh presented, the

' The method used in this paper is apj:-lﬁr multilevel ordinal

status (X} at the individual level, well as number of graduates o

. Ordinal logistic regression is type of regression that models the relationship between ordinal response < .
. variable and the numerical and categorical explanatory variables Suppose ¥ is an ordinal response variable - -
- with category € and x' = (1,2, ..., x}) is vectors of explanatory variable, then the probability of category ¢ -

at the value of x can be expressed with (101 - L s T

. onisa: - .
~ - structured and tiered educational path consisting of basic, middle, and hi gher education [1]. Higher education "~ ** -
- is a level of education after middle education which includes iploma, bachelor or undergraduate, master, - .
doctoral, professional, and specialist programs, which organized by universities, either state universities or - e
. private universities based on the culture of Indonesian nation | ]. Time and load implementation programs -
. in higher education are different, in the undergraduate program maximum of seven years academic with . .
- .. student learning load minimal at 144 credits. Students who have passed the graduation can getapredicate of ;-
- graduation based on GPA value, as follows: 1) praise or cum laude category with GPA of 3.51 to 4.00;2) .
. very satisfying category with GPA of 3.01 to 3.50; and satisfying category with GPA of 2.76 to 3.00 381 .- .

vel modeling is a proper analysis method to -

amine the relationship to student graduation -
ce given from ‘each level and the use of ; -

m[lpOse of this i)aper is to analyze the factors o -
ltilevel ordinal logistic regression analysis, . .

umber of graduates from study programs, : :
n_lethods use_d by study programs. . - : _.

ogistic regression model to the predicate of
College. The universities in question are .
ammadiyah Buton (UM Buton), and YPIQ . S
es, which were obtained from database the S

s divided into two levels, low level for the =

e thought to influence student graduation EETII
rigin status (X5), and education financing

(Z4), amount of education payment (Z5), + ..




= : and the cumula’ove probabrltty are R

i’
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..'Z._Theemnulanvemodellogttrsdeﬁnedas PN :
= c(x) logtt(P[Y < c|x]) :

o o.g (1 P[Y < clx])

_;; (Tri(x)+ 4

eua () 4 o) ?'

- wrth = 1 C 1 and ac = al, a:c_l 1s the threshold rnodel and ﬁ is vector .OOCfﬁCIGHt regressron' '
e The pammeter ‘estimation method used m thts Imodel is maxtmum 11ke11hood method_ ‘with the"_'f_ﬁ
assumptton of mdependent observations [10]. Tn 1ts apphcatron to ﬁnd an esttmator ‘the lrkehhood ﬁmctlon
to transform into uatural loganthm (ln) as follows R : ,

up= ZI_ - yaln [nc(x)l’

L Seen that nc(x) 1s a ﬁmctton ofthe parameters ﬁ
i Analysrs Regressmn Mulnlevel Ordmal Logrsttcs

B
S

I Hlerarchloal structured data wrth ordma] response vanables can be modeled using multilevel ordmal

L iogtsttc tegression. analysis.. According to Hedeker, suppose there is € an ordinal category in the response " .

~ - " variable and explanatory vanable vector 1s X' = (1 2,.., xp) then the probabthty ofa category at the value
s ,_;;.;-;',_ofx can be expressed by [10] . : . L N

i

t}c—P(Yus .

: _"'_”__-"mtht_tz ,candc_.tz LC-1

loglt(P[}Q ;< < clx])

_ Py )
Io ——
| 9(1 Pre)

o wrth i= 1 2 nJ ,' = 1 2 k and c= 1 2 C -1, where n is the number ofmdtvrduals in the group ) -
- jand k is the number of groups Nextfisa vector of regression coeﬂielents and v; is a tandom effect at the

~ - assumed second level of normally dtstnbuted N (0 o‘&) Method parameter estrmahon used in ﬂ]ls mode] is o
: -"_3__maxrmum hkehhoodwrth iteration {10] T T S . ;

":"ﬁ L (x)

o '-':':: " 23 Parametef_TeSt Signiﬁcane AR L R
R " The results of parameter estimation need to be tested for parameter srgmﬁcanee One method to test 1ts‘ :
51gn1ﬁcance is Likelihood Ratio Test (LRTs). The LRTs test is used to test whether the explanatory variable
...~ hasasimultancous effect on the response vartable or not by comparmg the Ioghkehhood values of each model
e bemg compared [14] Stanstlcs test used are: LT w T T

. where Lo is value hkehhood in the model thhout vanable explanatlon and.Ll is llkehhood'value in the model .
o wrth mvolve explanatory varrable t . : RS ¢ _




1;--.i*.'er.esome'wam'.‘; afﬂwetttfe mAnamamw?l‘_"'f"_'_f_ i

After obtammg the results of the overall mgmﬁcance test, then each exf)lanatory variable was tested to k L
o  determine which explanatory variable had an effect. Wald's tht is used to test whether each explanatory',- L
vanable parnally has a mgmﬁcant eﬂ‘ect on the response vanab e or not [14] Stattst:tcs test used are: . - s

- whereﬁp.-_ ISﬂleparametereshmatorofk andSE(ﬁ'k) 1sstan ddevratlonﬁom ﬁk f0rk——12 p
2 4. Evaluatlon Classnﬁcahon and Coefﬁclent lnterpretatmn . S

' Evaluation of classﬁicatlon is an evaluatzon to see the prg babﬂlty of mlsclasmﬁcatton camed out by a’
classification function, where a goed classification function is determined with a small error value. The - s
= method that can be used to determine the classification error is'to calculate the value of the Apparent Emor -
- Rate (APER) using a classification table that states the propdrtion of a sample {15]. Somethmg method Ll
clasmﬁcauon said have level good accuracy if have small APE value or level high accuracy. o

. Coefficient mterpretatlon purpose to determine the functional relanonshxp between the explanatory R
3 vanable ‘and the response variable and to explain the ehanée in the response variable caused by the =
o . explanatory variable. Something method that can be used for categorleal response variables is the odds ratio -
- (OR) value. OR > 1 indicates that probablhty of an event occurring in the first group is greater than that of . ="
. the second group, while OR < 1 mdlcates that probablhty of an event occmnng in the ﬁrst group is smaller
than that of the second group [16] L . : _ _ _ _ B

L 25 Analysns Step

.- Steps analysis i mpaper thts is fo]lowmg as: e
1 l) Performmg model building at level one with ﬁxed eﬁ'ect structure. SR TN UL
- .2) Testing the significance of the model by companng the 51gmﬁcance values to choose the best model ﬁom IR
w0 the fixed effect structure at level one.: 7 S
=" 3) " Conducting model formatlon at level two by addmg random slope effects from mdlvrdual Ievel e
“* " explanatory variables.- " T o : ’ A
'4) Testing the significance of the model by comparmg the s1gn1ﬁcance value of the best level one model .
¢, - with the level two model to select the best multilevel model SRR
- 5) Testing the parameter significance of the best multilevel model, If there is an explanatory vanable that SRR
. “~ does not significantly affect the response vanable then the model is reduced and then the significance ~. 7.
i test of the model is carried out again.- . sl L e
) TestmgmeamumcyofthemodelmthﬂleAPERvalue T
) Exp]auung parameter interpretation based on OR value, -0t Ll T e I

The data analysis proeess was carned out usmg the STAT

3 RESULTSAND DISCUSSION
SRR Descr:ptlon of Predlcate Graduatlon el

Flgure 1 Percentage of Student Graduatlon Predlcate in Baubau Clty 2020-2021

Sl The percentage of student graduat:on rates in 2020 and 2021 at universities in Baubaun Clty can be seen - 5
T in Flgure 1. Most of the students graduates in Bmtbau Clty get the cumlaude predtcate (49 15%) and very . _' R




; 'sausfaetory predlcate (46 89%) Whlle the other categorles of predrcate are relauvely sma]], that is 3.70% of
graduates who get satlsfactory predlcate and the remammg 0 26% are graduates who are not get the pred1cate

I Descrrptlon ‘of student graduatlou predtcates for each study program in Baubau Clty can be seen in
DR Table 1. Visible that STAI YPIQ graduates come from 3 study programs, UM Buton graduates come ﬁom
o _11 study programs, and_Umdayan graduates come ﬁom 15: study programs S

_r._r] iz

Table 1. Predlcate of student graduatmn for yesr 2020-2021 in Baubau City is based on study prqgram '
Predlcate of Student Graduatmu (%) e

T Very
Satlsfactory K

' Study Program

Cumlaude

No _Predrcate Satrsl‘ymg

’--_srAi YPIQ BPI
- STAI YPI(LPAJ
STAI YPIQ_PIAUD
S Mean -
:_UMBUTON AGB . ;
UM BUTON AKT;
“ UMBUTON BK .
-~ UMBUTON HKAS
" UM BUTON_IHKM
" UM BUTON_IPEM
UM BUTON _PAI-
UM BUTON PBIO - %
“UMBUTON PBSI: .
UM BUTON_PGPAUD -.
= UMBUTON | TSPL . "
 Mea R
L UN]DAYAN_AGT
. UNIDAYAN_AKT
i . UNIDAYAN BDP
. "UNIDAYAN_IAN -
" UNIDAYAN_1HKM "
_UNIDAYAN KESMAS '
‘UNIDAYAN MNJ =
. UNIDAYAN PBING "
- UNIDAYAN PEKON.
 UNIDAYAN_PMITK )
" UNIDAYAN PSIR -
" 'UNIDAYAN_ sosro
TTUNIDAYAN TIK
- UNIDAYAN_TMS
UNIDAYAN TSPL-
R Mean i

e Most of the STAI YPIQ graduates get a very sahsfaetory predrcate and there were 110 graduates who"
Gl obtamed a predicate below it. While most of the UM Buton graduates geta cumlaude predlcate there still .
" " graduates who did not get the predicate, that the from the Government Science study program. Whereas most -
N :'_;f_‘_"of the Unidayan graduates get the very satlsfaetory predreate there stﬂl 2 study programs whose graduates'

B “were not get the predlcate : RN

27 Mulnlevel Ordmal Logxstlcs Regressmn Analysm

e Mulu]evel ordma] 1oglsuc regressmn aua]yms requlred several ‘steps, that is selectmg a ﬁxed effect-
'~ structute model, selecting random slope effect model, and selectmg the best final model. The pararueter".__

.- - -estimation method used is maximum hke]nhood Frrst step n selectmg a ﬁxed eﬂ'ects stmeture model is to g

** 7, build a model like the following;: :- . = :

© 0 1) :Model 1 (M.1) is model wrrhout explanatory vanable
*2). Model 2 (M.2) is model with all explanatory variable from level-1 .

 Model 3 (M.3) is model with all explanatory vanahle from level 1 and one explanato

level-2 that is number of graduates mU




=b , - area to reject Hy if the p-value _lé_ss than a

o ‘there was a significant difference between the two models at the significance level @ = 5% and the critical |1

amily name of frst autie

s

T 2 - . The results of signiﬁcancé"tesf thé édmpéxiéon ﬁxéd eﬂ'éc

* test presented in Table 2. Where Hy: there was no significant

L5 Wit Some words ofthe itl's i Al Narrow, 8L el

{ st:.'lilcnirémddel were carried out with LRTs - : " i
Jifference between the two models; and H A

~ Table 2. Results of si:gﬁfiéa:ht"éo'l-i;[.)é-risallwt.és; th

 fixed effect structure model. -

Model _ LogLik -LRTs_.

M. e 235906 EEETE
o MIwithM2™ 70" .2287.40 - 14513
S M2withM3 0 208724 40033 1

~ M3withM4~ - - 228597 252L .

- p-value " Decision L

0000 Hyrejected ¢
< 0.565 “ " Hy accepted -
-~ 0283 - H, accepted

| . Based on Table 2,'_'cz'm'b'e concluded that M.2 model
- explanatory variables from level-1 was chosen the best model

©'- less than 0.05. After getting the best fixed effect structure mode

by adding random slope effect. In constructing the random

f e "Based on Table 4, it is known that variables gender (X 3), : _
.| .. status (X4) have a significant influence on the graduation predicate because p-value of the parameter less -~
- than 0.05. However, there is one explanatory variable in the fix

1} Model 1 (M.2) is best fixed effect structure model. =

Model 2 (M.2-1) is fixed effect structure model and random
Model 3 (M.2-2) is fixed effect structure model and random
Model 4 (M.2-3) is fixed effect structure model and random

- Model 5 (M.2-4) is fixed effect structure model and randon

' Table 3. Results of significance comparison test the random SIé]ié model - S i

- explanatory variable is added to slope effect into the best modell of fixed effects as follows: P

or fixed effects structure model with all -~ <. .
fixed effect structure because it has p-value .-
1, next step is to build a random slope model =+ * .
slope model, fixed effect of each level-1-

slope gender (X;).’ :
slope age (X3). «oio i o
slope regional origin status (Xz). = ... .. .
slope education financing status (X,)." .~ -

Model “LogLik LRTs

. p-valpe '\ - Pecision -

SUUUUMZ e T 228740
- M2withM21 .. 7228436
- M2withM22 .~ 227689
M2withM.2-3 . 7228484

M.2 with M.2-4 228738

21.02
513"
004

609 |

0.014 ¢/ Hy rejected
- 0.000 ¢ Hy rejected R
._: 0.024 . 'g':""Ho rejeCtEd , . .: IR :
C 0845 .-".J'Hﬂ 'accepted S “ S [

Rl IR - Taﬁlé 3 is résﬁlt _of" mgmﬁcance test éompaxison thél' moc[lei 1nselect1ng the mu]t:level random sIbiie el
| effect model. Can be concluded that the best multilevel rand

" <. ‘Table 4, Results and testing pé'f;al'heters of muitilevel

slope effect model is the M.2-2 model, that -~ |

- isfixed effect structure model and random slope for the age category of graduates (X;) because the p-value - -
| . is smaller than the M.2-1 and M.2-3 model. Next, to estimate the parameters of best multilevel ordinal logistic . . -
-, regression model with fixed effect structure and random slope| The results of estimation and significance RARTE

- testing the parameters are presented in Table 4. Where Hy: there is no significant effect, and Hy: thereisa -~ ©
" significant effect on the significance level of & = 5% with criti

al area to rejects Ho if the p-value less than L

ordinal logistic regression model

" Variable Parameter - Coefficient -

z p-value  ° Decision

© " YoolSatisfying] < - o 127509
"% yoolVery Satisfying] "~ * " -4.651 -
_ - Yoo[Cumlaude] < < - -+~ 70818 "= 1.
Lt py[Female] s oot oo L0702
© 7 Ba[20 - 24 years) o 0200 =
B25-29years] 0242
B[30-34years] - U 0049 7
. Pol>3Syears] - . 0006
- Bs[Outside Baubau] ™ ¢ s
Tt B fOwnPay] o v B I 2 VT
© By[Parental Pay] > 5 i 2. 10627 1 dn
vo;[Study program] -~
 vy{Agenestedinthe .S
~study program] - -

x‘:,.'-_"0.429 TRI .

_ " Hy rejected .
7 70.0000 - Hy rejected T/
L7 0131277 Hy accepted
_ ; 0.0000 Y Hﬂ "rejected' ,
01967 . Hy accepted - -
... +: 03224 - Hyaccepted,
08713 "Hy accepted T
© 09848  H, accepted - S
00000 Hyrejected o
217 0.0004%  Hgrejected <% s
P+ 0.0260 7 7 Hp rejected i
w - 0.0045 . Hy rejected !

100250 | " Hy rejected R

rcl,gxonal origin (Xs), and education findncing B

d effect s&iiqh.tf_e does not have _sighiﬁqa:lt FR ':'




: mﬂuence on the graduatron predrcate because p-value of all parameters is greater than 0. 05 that is variable
e age ‘of students (X,). Because there are explanatory variables do not influence the response variable, it is
| . necessary to reduce the model by eliminating the explanatory variable, that is eliminating the age variable .

 (X3) from the fixed effect structure and then to comparing with the model before the reduct:ton Results of o

mgmﬂcance test ﬁ'em companson the two models are presented m Table 5 s

v Table 5. Resu!ts of srgmficance comparlson test the reductlon model
co . Modet . - Loglik .~ LRTs - p—value De(:lsmn B
-.-:j-."Reductmn : : R
- i Z_-'--M22 _ o
A '=- Based on Table 5, can be concluded the best final model of multdevel ordinal loglstle regressron L
.-__selected is the reduced model because the p-va]ue is greater than 0.05. Results of estlmatlon and testmg

. 225 Ho accepted

Foy oL

: T Tahlc 6 Results ol‘ srgmﬁcance test the final medel ' S
. Variable - - Parameter . Coefficlent s t count p—-valae ~ * Decision
' el y{m[Satlsfylng} i 21789 -12 470 - 0.0000 - Hg rejected
Yoo Very Satlsfymg] 4 o " Hy rejected
: '}fm[CumIaude] - H, rejected
By [Female] H, rejected
vt Ba[Outside Baubau] Hy tejected
. -~ B4]Own Pay] - _-'PHD rejected
= . BalParental Pay]' : Ho rejeeted =
C [ vgy[Study program} 0 - 5
i vyjlAge nested in the study [
. program] _ g |
" i..; DBased on Table 6, can 'be"'seen that there are no explanaioty variables that'do not hav'e'signiﬁca;ﬁt_
R mﬂuenee on the graduation pred1cate in Baubau City on 2020-2021 according the Tevel of study program
o " with random slope of graduate age. This result also shows there are differences the vaniance of predicate of -
o o student graduates in study program at each umversrty w1th vanance value of 0. 742 So from the ﬁnal mode], ;
ERNE "3--"3'equat10n modelcanbe wntten followmg ST R

Lc(x) ﬁ’oj + 0 706}(1,,(1)’\_'!__ 0 427X3t(1) 1 718X4;(2) -1, 033X4;(3) o _
L : _'where ﬁg ] = Y + 0 OSZM | X, 21j + vo i Probab111ty eumulatwe for every category predmate graduatlon could '_:;'-
K obtamed w1th equahty followmg s R _ s

[Y < Clx]

1+ exp("fl(?))

e .'.a'("'\ : . '__‘ A ’

Evaluaﬂon Classnficatlon

RN &

w ,..',..m_‘. . .

P The accuracy classrﬁcatton of multﬂevel ordmal leglsnc regressu'm ﬁnal model can be seen in Table o
o 7. Percentage of accuracy in the final model is 67.72% and APER value is 32.28%. Most the predlcate of .
. graduation students are classified in the higher categories, that is very satisfying and cumlaude predicate. ':
- ea o This is accordance with the deserlptlon of data, most the graduates in Baubau C1ty to get a very satlsfactory )
o and cumlaude graduatlon predlcate B - _ an

. Table 7 Percentage of class:ficat:on accuracy the final model
R i e E Predlctlon S LR
e Very

Accuracy

: : No Predreate

f Very Satlsfythg .

-t Cumlaude - e
i Overall class;ﬁcatmn Recuracy (%)
' ’APER(%)
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T Tl:us is also because one of the most mfluential explanatory variables, for example on gender variable, ;.
where the greater number of female graduates the graduanon predicate will tend to get a higher or better . e
. predicate category. - Rt S B T D o T

B "'34 Coefﬁclentlnterpretahon SRR

Interpretatton of coeﬁicrents the multilevel ordmal logtstuc regression_ﬁnﬁal model using the odds ratlo : .: o
' value wrtha95% conﬁdence level is showanable 8 R R R S

Table 3. Results of estlmated odds ratlo the f nal model

Varlable ;.' . Esnmate Odds Rat]o _ _CL 95% for OR —
RO SR Lower - Upper: - -
o en X,[Female] e 2025. -, ..1.703 --.--_;-__;«_..--2.409 .
X3[Outside Baubau] e 0.652_.- e, 1054800776 s
XJ[OwnPayl - - - o179 | 0070 1 0459
~ X,[Parental Pay] - . ...0356 . .| - .0141.. 0901

L that 15 1,703 to 2.409 times compared to male graduates in the study program. Furthermore, for graduates - I
- from outside Baubau City, the probability of getting a higher predicate less than graduates from Bauban City .- =
with confidence interval of 0.548 to 0.776. And for the status of education financing in the Own-payment - "

- category, the probabﬂtty of gettmg a h:gher predtcate less than of Parental—payment with conﬁdence mterval
of0070t00459 L S . B : >

Based on Tabie 8, it found that female graduates have p r}babrllty to get a better graduatton predlcate DY

PR N CONCLUS]ONS R A Y SR
R W The explanatory vanables that mﬂuence of g;raduanon predlcate students in Baubau C1ty are gender BT
- . {X}), regional origin status (X3), and education financi g status (X,;) with vanance between study U
.. . programs of 0.742 and variance of random slope variable is 0.052. i .- . TR
- 2. .The equation of the rultilevel ordinal loglstlc regress on model for predlcate level of graduatton',-," S
e students in the 1¢ study program as follows: . ¥ - o
SO L= Boj +0.706X;(1) - 0 427X31(1 - 1 718X4l(2) 1 033X4l(3)
whereﬁu; Ve +0.052W,; X, #0742, ) AL IR
. 3. Classification accuracy value of the final model was obtamed at 67 72% wrth results the classrﬁeatlon e

- of graduation predicate tending to be classified in hlgher predicate categ,ones . While the esnmated S o
- odds ratio value obtamed for the gender vanab]e is the largest compared to other vanables IR
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