SRR SILE XS
FRE A MAN S A F XA

FELAE s [MErELTHETFa]

— BB EEE —

R ¢ 100 448

AR BLETAEHHEE EAFEE e - HFE - FAREL
RE(F) 2RABRS - RARD  BEAADXTEE  wARAL
BPif B A B R IE - ' |

BELEBRAE LA¥EAVE)TE WHIBT > THEFPREE &
G RCERIR - RA - FER (B ~ FHECRRITESH) - BA
BEHRER—HAEE  HHRES -
KERHNIBAELE  RTEASER () Fek o £4EH 2B &
- HRARBRFRACEHFREIIRERE  ARGTEAA
AEE (F) BREBBARRSE  REWE - B R EUUEFERBRME
%’%$ﬁ%%%iﬁz~ﬁ%%%%ﬁﬁ$%ﬁ%z&ﬁi?ﬁﬁ
?)JEL’. a _ .

TE A A AR E MR AR 4 T R BAE
BEARH » oBRAFHESELS S WOk (BABAFRAERET) - BFE
W e B RUBEE SR AME T AL ERRGRE &
HAP2ZBMMBHAI -

HEREERS (F) FES8E , AEEEZNRKUAB I ETH,
HEROEIH  EEETEEERERERES.

R ERTBIEEERFRBRURRREMERE,




B ar b A% 115 S5 RALIEAMARE A F RIE

#EER S [MEABLET @] AL © 443003
MKAFBRBFERE "AT SR ERIE T 3h4) £2HEIR

For each question, clearly show all derivation steps and explicitly state the calculus rules, identities,
or formulas used. Answers without sufficient justification may not receive full eredit.

Q1. Please calculate the following limit: (10 points)

lim xtanx
x>0t

Q2. Please calculate the following limit: (10 points)

i, (T A7)

Q3. Please solve the following question: (10 points)
Vits
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Q4. Please solve the following questlon (10 points)

e’ dy dx
f f e’ dsdt

Q5. Please evaluate the following mtegral (10 pomts)
* 312 1
cos(x) {cos{=)| dx——-x
J, cos [eos (3)] ax =

Q6. Please solve the following question: (10 points)

2sinxcosx -
cos? x —sin? x

Q7. Please solve the following question: (10 points)

Given a bond with the following characteristics:
« Bond price: P = 96 ; Modified duration: D = 4 ; Convexity: € = 24
Recall that a second-order Taylor expansion of a function f(x) around x = 0 is given by:

1
f) = £Q0) + f(0)x +5 7 (0)x%,
Consider two possible policy scenarios announced by the Federal Open Market Committee (FOMC):

¢ Scenario A (Rate cut): the interest rate decreases by 50 basis points.
e Scenario B (Rate hike): the interest rate increases by 50 basis points.

(1) Using a first-order Taylor expansion, estimate the bond price under each scenario. (4 points)
(2) Using a second-order Taylor expansion, write down the approximation formula to re-estimate the bond
price under each scenario. Briefly explain why the second-order term leads to different effects under a

rate cut versus a rate hike. (6 points)
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Q8. Pleasc solve the following differential equation: (10 points)
Y +y=xy*
Q9Y: Please solve the following question: (10 points)

Due to recent political instability in a major oil-prdducing country, the daily profit (in million USD) of a
representative oil-exporting firm becomes uncertain.

Let x denote the daily oil price fluctuation index, where 0 < x < 2.
The profit function of the firm is given by

w(x)=20—4x 2

Assume that x is uniformly distributed on [0, 2].

(1) Please compute the expected daily profit of the firm. (5 points)

(2) Please briefly interpret the economic meaning of your result. (5 points)
Q10. Please solve the following question: (10 points)

Consider a representative listed stock whose one-period return (in percentage points)
depends on a market sentiment variable x, where 0 <x < 1.

Suppose the conditional expected return of the stock is given by
ER|x)=20—-4x72

However, market sentiment x itself is uncertain and follows the density function
fix)=2x,0<x<1.

(1) Compute the unconditional expected return of the stock. (6 points)
(2) Briefly explain why the unconditional expected return differs from E(R | x = 0). (4 points)
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