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3.5 Optimal Household Choices With Uncertainty 

In this case the lagrangean is with the expectation term: 

 ࣦ ൌ ∑൛ܧ ௧௧ୀஶߚ
௧ୀ ሼݑሺܥ௧, 1 െ ௧ሻܮ  ௧ܤ௧ାଵሾሺߣ  ௧ܮ௧ݓ െ ௧ሻሺ1ܥ  ௧ାଵሻݎ െ  ௧ାଵሿሽൟ. (49)ܤ

The Firs Order Condition are given by: 

 డࣦ
డ

ൌ ଵ,௧ݑ௧ൣܧ௧ߚ െ ሺ1  ௧ାଵ൧ߣ௧ାଵሻݎ ൌ 0      (50) 

 డࣦ
డ

ൌ ଶ,௧ݑ௧ൣെܧ௧ߚ  ௧ሺ1ݓ  ௧ାଵ൧ߣ௧ାଵሻݎ ൌ 0     (51) 

 డࣦ
డ

ൌ ௧ାଵሺ1ߣ௧ሾܧ௧ߚ  ௧ାଵሻݎ െ ௧ሿߣ௧ିଵߚ ൌ 0      (52) 

which can be rewritten as: 

ଵ,௧ݑ  ൌ ௧ሾሺ1ܧ   ௧ାଵሿ.      (53)ߣ௧ାଵሻݎ

௧ߣ  ൌ ௧ሾሺ1ܧߚ   ௧ାଵሿ.         (54)ߣ௧ାଵሻݎ

ଶ,௧ݑ  ൌ ௧ሾሺ1ܧ௧ݓ   ௧ାଵሿ.        (55)ߣ௧ାଵሻݎ

We can derive the intertemporal optimal conditions in the same way as before. Consider, for 
example, the Euler equation for consumption: 

ଵ,௧ݑ  ൌ ௧ൣሺ1ܧߚ   ଵ,௧ାଵ൧.        (56)ݑ௧ାଵሻݎ

Using again the logarithmic utility function we have: 

 ଵ


ൌ ௧ܧߚ ቂሺ1  ௧ାଵሻݎ ଵ
శభ

ቃ.         (57) 

From this point onwards things are different with respect to the certainty case, because we have 
that: 

௧ܧ  ቂሺ1  ௧ାଵሻݎ ଵ
శభ

ቃ ൌ ௧ሺ1ܧ  ௧ܧ௧ାଵሻݎ ቀ ଵ
శభ

ቁ  ቀ1 ݒܿ  ,௧ାଵݎ ଵ
శభ

ቁ.   (58) 

Using equation (58) in equation (57): 

௧ܧ  ቀ 
శభ

ቁ ൌ
ଵିఉ௩൬ଵାశభ, భ

శభ
൰

ఉாሺଵାశభሻ .    (59) 

If ܿݒ ቀ1  ,௧ାଵݎ ଵ
శభ

ቁ ൌ 0 then we have the same result as in the certainty case: 
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