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                                                    d(k 2 − k) < 0— and/or risky— dy < 0, dp y > 0 and/or dE[x] < 0— leads the new solution to get closer and closer to the border c 2 (y) = w(y). At a point, the solution will reach the border and the sea loan will be optimal. However, this tricky point with c 2 (y) = w(y) and µ y = 0 is on the boundary between two regions with different patterns of binding and slack constraints. As a result, deviations to the left side will have to be treated using the set of equations (12) with µ y = µ x = 0 and dµ y = dµ x = 0 while totally differentiating, whereas those to the right side using a different set: equation ∂£(η,µy,µx,c 2(y),c 2 (x);λ) ∂µ y = w(y) − c 2 (y) = 0 must be added to (12), which now hold for µ y ≥ 0 = µ x and dµ y ≠ 0 = dµ x . If parameter values keep on changing so that the venture becomes even more risky and costly, the sea loan will keep on being optimal, because at a solution point (˜c 2 (y), ˜c 2 (x)) with ˜c 2 (y) = ˜w(y), and parameter values ˜λ with ˜η > 0, ˜µ(y) ≥ 0, ˜µ(x) = 0, and dµ x = 0, dc 2 (y) dλ i ˜H ∣ ∣∣∣ ∣ λi = − ˜H , ∣ ∣ where ˜H ∣ ∣∣∣ ∣ λi = ∣ ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) (∂η) 2 ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂µ y∂η ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂c 2 (y)∂η ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂c 2 (x)∂η ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂η∂µ y ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) (∂µ y) 2 ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂c 2 (y)∂µ y ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂c 2 (x)∂µ y ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂η∂λ i ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂η∂c 2 (x) ∣ ∣∣∣∣∣∣∣∣∣∣∣∣∣ ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂µ y∂λ i ∂µ y∂c 2 (x) , ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂c 2 (y)∂λ i ∂c 2 (y)∂c 2 (x) ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂ 2 £(η,µ y,µ x,c 2 (y),c 2 (x);λ) ∂c 2 (x)∂λ i (∂c 2 (x)) 2 the relevant border hessian ˜H evaluated at ˜λ and (˜c 2 (y), ˜c 2 (x)) is negative definite— ˜H ∣ ∣ > 0— and dc dc 2 (y) dp y = dc 2(y) dx = dc 2(y) d¯x 2 (y) d(k 2 −k) > 0 but dc 2(y) = dw(y) = d(k 2 − k) dc 2 (y) dy > 0 but dc 2 (y) = dw(y) = dy = dc 2(y) d p¯x px+p¯x = 0 and dw(y) = 0. (14) It is worth noting that for parameters values such that µ y > 0, the comparative statics effects given by (14) holds for both parameters’s increases and decreases. Therefore, the sea loan contract is optimal for a robust set of parameters: let parameter values ˜λ be such that the sea loan is optimal, with ˜c 2 (y) = ˜w(y), then for parameter values in an open neighborhood of ˜λ, ˜c 2 (y) + dc 2 (y) = ˜w(y) + dw(y). 39
Show that ∣ ∣Ĥ ∣ > 0 evaluated at ˆλ and (ĉ 2 (y), ĉ 2 (x)). ∣ ∣∣∣∣∣∣∣∣∣∣ 0 p y U 2[c ′ 2 (y)] (1 − p y ) U 2[c ′ 2 (x)] ∣ ∣Ĥ ∣ = p y U 2[c ′ 2 (y)] h 22 0 = ∣ (1 − p y ) U 2[c ′ 2 (x)] 0 h 33 = − [p y U ′ 2[c 2 (y)]] 2 h 33 − [(1 − p y ) U ′ 2[c 2 (x)]] 2 h 22 > 0 because both h 22 and h 33 are negative. and h 22 = p y U ′′ 1 [w(y) − c 2 (y)] + η p y U ′′ 2 [c 2 (y)] = = − p y R 1 [w(y) − c 2 (y)] U ′ 1[w(y) − c 2 (y)] − η p y R 2 [c 2 (y)] U ′ 2[c 2 (y)] = = − p y R 1 [w(y) − c 2 (y)] U ′ 1[w(y) − c 2 (y)] − p y R 2 [c 2 (y)] U ′ 1[w(y) − c 2 (y)] = = − p y [R 1 [w(y) − c 2 (y)] + R 2 [c 2 (y)]] U ′ 1[w(y) − c 2 (y)] < 0 (15) h 33 = p x U ′′ 1 [w(x) − c 2 (x)] + p¯x U ′′ 1 [w(¯x) − c 2 (x)] + η (1 − p y )U ′′ 2 [c 2 (x)] = = − R 1 [w(x) − c 2 (x)] U ′ 1[w(x) − c 2 (x)] − η (1 − p y ) R 2 [c 2 (x)] U ′ 2[c 2 (x)] = = − R 1 [w(x) − c 2 (x)] U ′ 1[w(x) − c 2 (x)] − R 2 [c 2 (x)] U ′ 1[w(x) − c 2 (x)] = = − [R 1 [w(x) − c 2 (x)] + R 2 [c 2 (x)]] U ′ 1[w(x) − c 2 (x)] < 0, (16) where the first equalities are simply the definitions of h 22 and h 33 ; the second equalities derive from applying the definition of absolute risk-aversion coefficient, R(z) = − U ′′ (z) U ′ (z) , and defining R 1 [w(x) − c 2 (x)] = − U ′′ 1 [w(x) − c 2 (x)] U ′ 1[w(x) − c 2 (x)] = − p x U ′′ 1 [w(x) − c 2 (x)] + p¯x U ′′ 1 [w(¯x) − c 2 (x)] p x U ′ 1[w(x) − c 2 (x)] + p¯x U ′ 1[w(¯x) − c 2 (x)] (17) to make the notation more compact; the third equalities follow from, respectively, the second and third row in (12) with µ y = µ x = 0; the fourths, from simply operating; and the inequality, from U ′ (.) > 0 and U ′′ (.) < 0, so that R i (.) > 0, for i = 1, 2. Note that ∣ ∣Ĥ ∣ can be expressed as ∣ ∣Ĥ ∣ = [p y U 2[c ′ 2 (y)]] 2 U 1[w(x) ′ − c 2 (x)] R 1 [w(x) − c 2 (x)] + [p y U ′ 2[c 2 (y)]] 2 U ′ 1[w(x) − c 2 (x)] R 2 [c 2 (x)] + [(1 − p y ) U ′ 2[c 2 (x)]] 2 p y U ′ 1[w(y) − c 2 (y)] R 1 [w(y) − c 2 (y)] + [(1 − p y ) U ′ 2[c 2 (x)]] 2 p y U ′ 1[w(y) − c 2 (y)] R 2 [c 2 (y)]. QED (18) 40
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