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Population psychometrics

Questionaire
Read passage A then answer questions 1-4.
Read passage B then answer questions 5-10.

Mean population ability?
Uncertainty?

Individual ability?

Test fairness?
Pollution-dependence?
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Yis = 1Y} >0) » Stein
Y;:kis = Bojs + Bijs + €ijs g ?”ge

» Simpson
Bojs = Moo + Ugjs P

> Pearl
Biis = Aio o

» Fisher
UOjS = Vs + SJ

Identifiability constraints, € iid logistic (no LD)
Bijs = Aio (no random or fixed DIF)
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Yijs = 1(Yjs > 0)

YZ'S = BOjs + /Bijs + €ijs
Bojs = Ao + Uojs

Biis = Aio + Wijs

UOjs = Vs + Sj

MMSE and regularization

Between-subject variablity in DIF.

» Stein
» Krige
» Simpson
> Pearl
Fisher

v
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Yis = 1(Yjs > 0) » Stein
Yis = Bojs + Bijs + €ijs g K_rige
Bojs = Moo + Ugjs > Simpson
Bijs = Nio + Wijs > Péarl

» Fisher

Uois = V(sj) + S,

V(s) ~ Process(u, C).
Item recommendation.



Population psychometrics

Yijs = I(Y;s > 0) » Stein
Yiis = Bojs + Bijs + €ijs > ?nge

> Simpson
BOjs = )\00 + )‘01)<js + UOjs p

> Pearl
Bijs = )\,‘0 i

» Fisher
Uojs = Vi + 5

" Exogeneity” LD: UpjsILXjs, Xjs # f(Vk).
Graphical identifiability criterea/stratified randomization.



Conclusion: Dependence misspecification

v

Over-fit A (underestimated s.e. via local dependence within
testlet, subject, region), but applies to spatial /temporal
dependence too!

Biased A\ (Simpson)
Overfit 3 (relative to MMSE James-Stein)

Forgo (3 prediction/generalization!
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Population psychometrics: Dependence mis-specification

» Questions



