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Fairness Concern about Standardized Tests
I Standardized tests are essential to college admission.
I College score-submission policies:

1. “Report Max”(superscoring): applicants can choose which scores to submit.
2. “Report All”: applicants must submit all test scores.

I In reality, not all groups retest at the same rates.
I A source of unfairness: only some applicants have the resources to take the test multiple times.

- What happens under different score-submission policies?
- How do these two policies compare in terms of equity and accuracy?

Model & Notation
I Two types of students, High (H) or Low (L). The prior that a student is of type H is p.
I The test generates a score s ∈ {A, B}.
I Test accuracy Pr (s = A|H) = Pr (s = B|L) = α > 0.5.
I Two categories of students:

- Category 1 can only take the test once. The proportion of category 1 students is φ.
- Category 2 can take the test up to k times.

I The College’s payoff: 1 for admitting a type H student; -1 for admitting a type L.

I Denote p̂k = φ(1−α)+(1−φ)(1−αk )
φ+(1−φ)[2−αk−(1−α)k ] , p̂′k = φα+(1−φ)αk

φ+(1−φ)[αk +(1−α)k ] , and p∗k = (1−α)k−2

αk−2+(1−α)k−2 .

Assumptions
1. Students know their type, but cannot credibly convey it to the College except through a test.
2. Students differ in their ability to access multiple signals: only Category 2 can make testing deci-

sions adaptively to their previous test scores.
3. The type distribution (p) and test accuracy (α) are both category independent.

Main Result
“Report All” is superior to “Report Max” both
from the perspective of equity but also from the
perspective of the college.

Equity
Compare the false positive (FP) and false neg-
ative (FN) rates under “Report Max” with:

I First-Score Equilibirum under “Report All”:

FN (1, H) (2, H)
Max 1− α (1− α)k

All 1− α 1− α

FP (1, L) (2, L)
Max 1− α 1− αk

All 1− α 1− α

“Report All" achieves parity across cate-
gories, whereas “Report Max” always favors
the advantaged (Category 2) students.

I Non-First-Score Equilibrium under “Report
All”: inequity across categories remains but
it is reduced compared to “Report Max”.

Accuracy
I The positive predictive value of “Report All”

exceeds that of “Report Max”: the admitted
class has a higher proportion of High types
under “Report All”.

I The expected payoff to the College is also
higher under “Report All” than ‘Report Max”.

Discussion
1. In some cases, “Report All” policy can have

the same effect as enforcing that students
take the exam only once.

2. “Report All” can also give well-resourced
students an advantage, as a population:
I (2, H): report a more accurate signal;
I (2, L): pool with the lower-resourced stu-

dents, providing a less accurate signal
and an increased chance of admissions.

3. Policy evaluation in equity and accuracy:
I Same effects of both policies when

- α = 1: the score signal is perfect , or
- k = 1: the access to signals is equal.

I Disparities between the two policies grow
with the test inaccuracy (1 − α) and un-
equal access to the test (k ).

4. Tradeoff between equity and accuracy ex-
ists among equilibria under “Report All”: the
first-score equilibrium generates more equal
admission outcomes across categories yet
yields lower expected payoff to the College.

Other Results

Non-Trivial Equilibrium Outcomes

0 1

1. Under “Report Max”:
(a) A nontrivial (separating) equilibrium if

and only if p ∈ [p̂k , p̂′k ].;
(b) The nontrivial equilibrium is unique: the

College accepts a student if the re-
ported score is A and rejects otherwise.
Category 2 students take the exam as
many times as they need to get an A
score (up to k times).

2. Under “Report All”:
(a) A first-score equilibrium in which the

admission depends solely on the first
score exists if and only if p ∈ [1− α,α].

(b) An non-first-score equilibrium exists if
and only if p ∈ [p∗k+2, 1− α] ∪ [p∗k ,α].

(c) A single score of A yields admission
and a transcript consisting entirely of B
yields rejection for any p ∈ (1− α,α).

NOTE The equilibrium under “Report All" is
unique as the first-score equilibrium if
k = 2 and p ∈ (1− α, 1

2 ).
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