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Introduction




Forced-Choice (FC) scale

Respondents are required to rank the choice options

Single-Stimulus (SS); Likert Scale (4-Alternative) Forced-Choice
Q. To what extent do you agree with the Q. Order the following words
following words about yourself? in the sequence that best describes you.
Dilsagree Agree _
active : | | : active
depressed —+— depressed
honest —+— honest
rational —+—¢ rational
... Is frequently contaminated by ... Is designed to reduce
systematic response biases systematic response biases
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Thurstonian IRT model (TIRT; Brown et al., 2011)

One of the most common models for the FC scale.

B Consider a pair of statements (j, k) that reflect different factors (a, b)

Xk =w —we X =1 1w >ue 55 Which one ...

§ The latent preference for one statement j is given as: |V
k

active extraversion (a)

gepressed | heuroticism (b)

W =W+ Bina + & & ~ N(0, %)

honest

rational

0l The probability P(x;;, = 1|n) is:
() — ) + Bima — Bty

\/lez o

P(xjy =1n) =
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U: mean utility of the statement

f : factor loading

n : factor score (trait)
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Introduction

B The utility of each choice option (u;) should be invariant.

Statement Block A Statement Block B

f | W =U; +ping + ¢ | )
active P / 2 active
g ~ N(0,¥7) _E'[ )

( ) (
depressed careful
L J
; < Statement parameters (u;, 5}, LIJ]-Z) or - ~
honest (at least) utility (1)) emotional
L J L J
- . should be the same - .
rational - regardless of other statements patient
< - [in the same block. < -

We want to assume there is no context effect.




Introduction

W ined ) ist f ¢l text effect

B If context effect does not exist...

* We can reduce the number of parameters by using the same statement.

— stabilize the result and enable efficient calculation We can make the best block

from all possible combinations

« We can make adaptive measurements in the most adaptive way.

versatile :
: active
: active J
annoying
depressed
depressed
JUCSE . careful »
emotional
serios
honest wise honest
P—— tational patient rational




Objective of the study

We examined the existence of the context effect.

B If context effect cannot be ignored...

« The interpretation of statement parameters becomes difficult.

—uj, B, LIJ]-2 are estimates under the specific set of statements

* The adaptivity is not the best way.

active active careful
rude depressed depressed
serious honest patient
wise rational tender
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»

We have to select the best block
from pre-combined candidates

active

depressed

honest

rational




Methods




484 Japanese (184 Males; 296 Females; 4 unanswered)
— Collected via crowdsourcing platform — answered online

Participants

Mini-IPIP Scale (Donnellan, 2006) Big-Five factors; 20 sentences

BIDR-J (Tani, 2008) Social desirability; 4 statements 6 factors,
24 statements

(example)

Statements

Am the life of the party. ]

Am not interested in other people's problems. i—> $

Get upset easily.

Have excellent ideas.

~® -0 )-6
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Methods Specific manipulation in the Data

B Each of the 24 statements is . placed.in.three.blocks.

Statement Block A Statement Block B Statement Block C

Am the life of the party. Am the life of the party. L Am the life of the party.

Am not interested in
other people's problems.

@ Am not really

Feel others’ emotions. L interested in others.

Have frequent mood @ Get chores done

Get upset easily. swings. L right away.

@ Do not have a good

Never sweatr. } C .
L Imagination.

Have excellent ideas.

—® —wW —© —
—® —wW —© —
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VEURLE 1st strategy to investigate the Research Question

B We compared the results obtained from the following two models.

Statement Block A Statement Block B Statement Block C

L Am the life of the party. ] L Am the life of the party. ] L Am the life of the party. ]

[Variable model] statement parameters are different in different blocks (i.e., assumes context effect)
Uja) = Kja) +2/3j<A>77a t ¢ Uj(B) = Hi(8) +2ﬁj(3)77a t ¢ Ujc) = Hj(c) +Zﬁj<6)’7a t ¢
& ~ N(0, %) & ~ N(0, %5 g ~ N(0,%j{)
[Invariable model] statement parameters are the same (i.e., assumes no context effect)

u]':[.lj+ﬁj27']a+€j Uj:,llj+ﬁj277a+€j u]':,u]'+ﬁj27]a+€j
& ~ N(0,%f) & ~ N(0,%f) & ~ N(0,%f)
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2nd strategy to investigate the Research Question

B We directly compared the parameter estimates.

Statement Block A Statement Block B Statement Block C

L Am the life of the party. ] L Am the life of the party. ] L Am the life of the party. ]

[Variable model] statement parameters are different in different blocks (i.e., assumes context effect)

Uja) = Hj(a) +2/3j<A>77a t & Ujp) = Hj(B) +251'<B>’7a t g Ujcc) = Hjo) +2,Bj(C)77a t g
g ~ N(0, %/, g ~ N(0, %5, g ~ N(0, W7
‘ [If context effect exists...] [If context effect does not exist...]
Kja) # Hjs) F Hjo) Hja) = Hje) = Hjo)
Wjca) F Ujp) F Uj(c) Uja) = Ujs) = Uj(o)
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A problerm

B Statement parameters are relative in the block.

Statement Block A The following constraints are

usually imposed in the TIRT model:
) = + + : ¥
© Am the life of the party. . _ xl(o {ﬁlzga = The sum of 4; Is set o 0.
L J L » 1 (or directly estimate y;, = u; — uy)
[} 2 i
@ Am not interested in ) Uy = Uy + [N, + & DI G S 12 StEl 1D 1.
L other people's problems. ) g, ~ N(O, 1_1_122) v
N
© - Uz = Uz + B3N + &3 . .
Get upset easily. :
L J | & ~N(,¥2) Parameter estimates obtained
@ 1 t B+ from different blocks
: Ug = Uy 4Ma T €4
Have excellent ideas.
| | & ~N(0,w2) cannot be compared.
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A solution to the problem

Statement Block A

Am the life of the party.

Am not interested in
other people's problems.

Get upset easily.

Have excellent ideas.

—® —wW —© —

July 16, 2024

B Parameters of only one statement are assumed to be variable.

[Partially Variable model]

[Variable]
Urca) = M) T BraNa T &1 o
2 ther statements
£l N(O, Lp1(/1)) L
(assumed to be invariable) act as
Uy = Uy + [oNg + €2 ) the anchors between blocks.

82 ~ N(O, 1_1_122) v

Uz = Uz + B3N + &3 _

g5 ~ N(0,W2) Parameters of [Variable]
3 statement

Uy = Uy + PyNg + €

ej ~ N4(0, w})a ’ ) can.be compared.

Y
[a10eueAu|]
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Several measures

* Parameters were estimated via MCMC (cmdstanr).

B We checked the following measures.
[Strategy 1. Between variable and invariable models]
1. Correlation of trait scores (n)
2. Bayes factor
3. An information criterion (WAIC)

[Strategy 2: Directly compare the parameter estimates of the same statement]
4. 95% credible interval (HDI) of the difference of the estimates (e.q., i) — Kj(s))

5. Overlap ratio of posterior distributions of utilities (P (u;)|X))
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Results




Results

B The correlations between the two models are at least 0.997 .

Ext 1.0[}{j ....... 0.390 0.146 0.299 0.433 0.234: Intertrait correlations within

Agr {]383 ..... g..'é'ﬁit} ...... 0.288 0.175  0.476 0.078;» the variable model

Con 5{].156 Ufﬁébu..gzg..ﬁ"g: ~~~~~ 0231 0.229

Emo U 297 0162 0 2510999 """" 0,280 0.6825 * The maximum absolute difference
Tnt {] 192 0463 0924 0274 ..... 0999 ~~~~~~ 0;1805 in the intertrait correlations was 0.027
Soc  i0.257 0.085 0.706 0.1551"'"{1,.99.%;

Intertrait correlations within the invariable model



B [WAIC] The variable model performs slightly better than the invariable model.

the difference was about 1/10 of SE

B [Bayes factor] The invariable model was strongly supported than the variable model.

An information criterion (WAIC and its standard error) and log,, BFy, on each model

model  WAIC ~ SE(WAIC) log,, BF,,

invariable 48420.92 523.40
variable 48370.42 H22.76 -146.30




48 parameters
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Results

OR is calculated on every combination of

B The overall mean OR was 0.836. respondent (484) x statement (24)
— Total number of OR was 11,616.

Only 0.413% showed smaller than 0.5.

Closest to the
overall mean OR
Density plot of utilities with minimum (left panel) and mazimum (right panel) overlap

i =451, Emo-P2 - - _
05 ' minimum overlap maximum overlap

i =358, Emo—-N2 i— 331, Int-N1

0.4
0.4
203 0.3-
7]
o 2 J;
T0.2 8 0.2- [z
Q Q
e 'O
0.1 01
0.0-
-5.0 -25 0.0 0.0-

utility utlllty utlllty
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Summary and Discussion




Discussion

B We can conclude the context effect was negligibly.small..

1 Trait correlation Both models can obtain the almost same scores.
2 Bayes factor The variable model was favored but the difference was small.
3 WAIC The invariable model overwhelmed the variable model.
4| 95% HDI of difference | There was little evidence of the existence of the effect.
5/ Overlap rate of utility | The bulk of the utility distribution overlapped on average.
B Itis also true there does exist context effect to some extent.

[Future work]

Examine the context effect with different traits

Examine the other effects (e.g., order, situation, response format...)
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