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7. The Chapi n Soci al Insig ht Test is desig ned to evaluate how accur ately the person doi ng the Test apprais es other people. In
the referenc e popula t ion use d to deve lop the Test, sup pos e that Test sco res can be model led by a nor mal dist rib u tio n with a
mean of 25 and a standard dev iation of 5; the range of pos sib le sco res is 0-41.

(a) Fin d the pro por tio n of the referenc e popula t ion wit h Te s t scores of 20 and greater.

(b) Fin d the pro por tio n of the referenc e popula t ion wit h Te s t scores bet ween 10 and 20. Exp lain briefly if it matt e rs
whet her the end poi nts (10 and 20) of this inter val are included or excluded from the probability calcula t ion.

(c ) How hig h a Test sco re mu s t be obtaine d to be in the top quarter of the referenc e popula t ion in socia l in sig ht?

MARKS

10

(3, 4, 3)

(a) Let the random variable Y repre sent the Test sco re of an indivi d ual selected
equiprobably (‘a t random’) from the referenc e popula t ion;

we use the model: Y ∼ N(25, 5).

Then: Pr(Y ≥ 20) = Pr[N(25, 5) ≥ 20]

= Pr[N(0, 1) ≥ 20 − 25
5

] (st andardizing)

= Pr[N(0, 1) ≥ −1]

= 0.8413 ;

i.e., about 84% of the referenc e popula t ion has a test sco re of at lea st 20.

(b) Follow ing the same rea son ing as in (a) :

Pr(10 ≤ Y ≤ 20) = Pr[10 ≤ N(25, 5) ≤ 20]

= Pr[10 − 25
5

≤ N(0, 1) ≤ 20 − 25
5

] (st andardizing)

= Pr[−3 ≤ N(0, 1) ≤ −1]

= 0.998650 − 0.84134 = 0.1 5731;

i.e., about 16% of the referenc e popula t ion has a test sco re of
between 10 and 20.

It does not matt e r whet her the int e rval end poi nts are included or
excluded; probability (or pro por tio n) is repre sent e d by area un d er
the nor mal p.d.f. and the re is zero area associat e d with any in dividua l value such as 10 or 20.
[This rem inds us that the pro per tie s of model s are not ne c essarily the same as those of the real world.]

(c ) The top quarter of the referenc e popula t ion lie s abov e the 75th perc entile of the
dist rib u tio n of sco res – the sha de d area in the diag ram at the rig ht.

From the N(0, 1) table, the 75th perc entile of the N(0, 1) is 0.6745,

so the 75th perc entile of the N(25, 5) dist rib u tio n is:

25 + 0.6745 ×5 = 28. 3725 −∼ 28.4;

i.e., a Test sco re of abou t 28.4 or gre ater must be obtaine d to lie
in the top quarter of the referenc e popula t ion.
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N(0, 1)

−1

−3 −2 −1 0 1 2 3

N(0, 1)

−3 −1

−3 −2 −1 0 1 2 3

N(0, 1)

0.6745

sh ade d area 0.25

−3 −2 −1 0 1 2 3


