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5. In a large popula t ion of laborato ry rat s , 20% hav e long tails and 60% hav e brow n coats; als o, 25% hav e neit her of thes e
two trait s.

(a) Fin d the pro por tio n of the rat s that hav e both thes e trait s.

(b) Can the two trait s ‘l o ng tail’ and ‘brow n coat’ rea son ably be model led as bei ng pr obabi lis tically indep enden t? Answe r
Ye s or No and then justify you r answe r.
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(a) A conve n ient way to approach this que s tion is to show the infor mation on a Venn diagr am .

Defin e ev ent L: a rat has a long tai l, Pr(L) = 0.20,

and eve n t B: a rat has a bro wn coat, Pr(B) = 0.60.

We can show the probabilit ies giv en in the stat ement
of the que s tion as in the Venn diagr am at the rig ht,
where we find the three cent r al value s know ing they
add to 0.7 5 becaus e the sha de d area is 0.25.

We see that the pro por tio n of rat s that hav e both
trait s is is giv en by:

Pr(L ∩ B) = com mon are a = 0.05 = 5%.
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(b) Fo r prob abilist ic independence, we must have: Pr(L)×Pr(B) = Pr(L ∩ B).

We hav e: Pr(L) = 0.2, Pr(B) = 0.6,

Pr(L∩ B) = 0.05.

Bu t: Pr(L) ×Pr(B) = 0.2 ×0.6 = 0.1 2 ≠ Pr(L ∩ B);

henc e, the two trait s cannot re asonably be model led as bei ng probabilis ti c a l ly independent.
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