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5. Sup pos e you hav e to rn a tendon and are facing sur ger y to rep air it. The ortho pedic sur geon exp lain s the risk s to you: In-
fe ction occurs in 3% of such operation s, the rep air fails in 14%, bot h infection and failu r e occur in 1%.

(a) Fin d the percent age of thes e tendon-rep air operation s that succeed and are free from infection.

(b) Can the two outco m e s ‘i n fection’ and ‘fa ilu r e’ 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) Defin e ev ent I: in fec tion occur s, Pr(I) = 0.03,

and eve n t F: re p air fai ls, Pr(F) = 0.1 4.

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.

We see that the percent age of operation s that succeed
and are free from infection is giv en by:

Pr(cF∩ cI) = sha de d area = 0.84 = 84%.
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(b) Fo r prob abilist ic independence, we must have: Pr(I) × Pr(F) = Pr(I∩ F).

We hav e: Pr(I) = 0.03, Pr(F) = 0.1 4,

Pr(I∩ F) = 0.01.

Bu t: Pr(I) × Pr(F) = 0.03 ×0.14 = 0.00 42 ≠ Pr(I∩ F);

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