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INSTRUCTIONS

Wosk Igiealy through each prblses, enumeratesaps ad showe al detals

Weie clewly and precisely. Long shetorial ssays ae notsequirad, bt [ do want
youto eplain youself.

) Thaveindiated point totalsat he strt of sach uestion.

) Sean complatedtast nto 3 pif e, and email to me o Lster tan 6 PM 2 Agrl

1[50 pints]. An sconomy produses manna scsondingto the producion fetion y =€), where
¥ therte of producton 20d K is e sock of capitl Masma can beconsumed or ivastd:
=c i where o is he rae of consumption and { i he rate of investment_Consumption
‘geneate ulity according o the fuscion w(c). Both utlity and production Snctionsars
Continonsly diffrentble; the prodction fmston is sty mcresing ad coneave, while
ity is concave with 2 global masizmum at some o*. The capial stck svols acording fo.
E=i-&. Thers is no dscounting, and the economy 2nds 3t Sme T (which s knowm). The
o ofthe sconcmy’s plaumer i to maximize the dow of il over he plumming horizon. 1
want you o soive s draamic programming problem sing the caleulus of vaiatons approzch.

2) Wit outthe optimization prcblem, icluding any relvant consrants.

©) Produce the Exler squation fr this roblem

©) Give 25 much of the soluton 25 Yo can obain, 2nd provide an ntuiive explanation of
sourseslts

poiats; 10 points for exch pant] Robinson Craso is stznded on 3 very ssal, unplessant
island. With the wecking of his ship upon the rocks, his entir cargo bas been lost, excapt
for several bunny rabbits that have managed to s to shore. Now 2l good biclogits (ke
Crusoe, who zot an A in bislogy) know that, if 1o to self. e growth of zn amial
populaton will ollow  Iogiste process. Lettng Crusos's consumption 2t ime t b C() nd
e bunay popultion 2 i t be S(U, e may tharefore dascrib the evoluion of e buzy
populaton by

59 =2(s)-ct)
- S-(SO)/ K-,
e K s 2 ko censnt. s e 5 hap of s b reesed and s b

il e Sorced to sustan himself frever on bummy stew he darives wility U(C) fom
consunsing C units of busiss. Crasos's tims ate of praference s
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5 Fommally e out Crus
inforzation,

) Find the maximus principle, give 2n sconomically intiive interpratation, and
provid any relvan ganeyasaby conditions.

©  Discuss the paths for Crusodsoptimal consumption and the busny populaion

@ Assuming a1 U(C) = 1(0) sove fo the stady stte valuss of S 2nd C, nd then
Construct s phase disgram fr e prcblem.

optimal contol problem, including all relevant

(30 poins]. A firm has an niial endowment of y units of n asset, which it can extact and
Sell At svery poiat in tine, the ssset sell o fhe price p. At suy point in e where
extracion takes plac, total osts are C; if the fimm doss not extras, costs are 0. Let the
frm's xtraction rate 3t et be ), nd It the remaining amount ofthe asse possessed by
he fms be (9. The fims has sccess o fwo extaction teshnologies, cal them ype 1 2nd
fype 2. The firm stats offusng ype 1, nd can switch t fype 2t any fime i wishes; o do
50 entails 3 one-time expense of A. At any point wher the firm extracts uing the fype |
fachnology, is masimum extaction ate i O4() = 0; + 8,5 Likewise, ts masiomum ate
of extracton using e type 2 tacknology is 04() = 0 + Gy, The paramsters satisty ;>
324 6. > 6. At every point in time, § = . Using he optinal contol Samevwork, fad
e firm's optieal xtraction pah,the optimal time i any) 3t which it sitches technologies,
i optos] tine 5t which t ceases exaction atogether [Fiat:startoff by solving for the
optimal path of u gfer the fim switches to tachnology 2, 2nd then use tat information 1o
identsy opial bebaviorpror o the ime it swiches echologies.





