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1. EREEEE 1.1 ZJHEE (uTiLiTy FUNCTION)

U BRI 7 SC: — i i

U=u(z), >0

> JH3baYdEtadett (non-saturated) , BPAFRZKA (marginal utility) #iE:
7 =u'(z )

> Rz A %A (diminishing marginal utility) : ‘%/ =u"(z) <0
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Apples consumed (per day)

Source: http://economicsconcepts.com/total_utility_and_marginal_utility.htm
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1. EERiE# 1.1 BUHERE (UTILITY FUNCTION)

RO BR BRI E S 22 R i

U =u(x) =u(zy,z2,...xN), ;i >0

w
7
> £ 4 (indifference curve) : g \ \
Uy <Ux =Uy < Uz g . \\
> R EFE (Marginal rate of g ) \ \
substitution) : K AKFELRLT, & E ° N .
e H 1Az § B S bYIH PTG :E ] Curve B
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Days of horseback riding per semester
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1. EREEEE 1.1 ZJHEE (uTiLiTy FUNCTION)
R pR ) IR 2

1. Cobb - Douglas:

2. Stone - Geary:

3. Exponential utility:

4. Power utility function:

-
c—, (y>0,7#1)
Inec, (y=1)
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1. JEmbeRE 1.1 ZUHEEL (uTiLITY FUNCTION)

ANHE SRR B iR

& B AT R 69 R B A ML# (risk aversion),

AUW)
[T % Aobt 354548 h T 5 A R e ML AZ 69 ) % 48 4% utwy
(Arrow-Pratt measure): U(EW)
E(UW)
> 43t K e H## (absolute risk-aversion, ARA) =U(CE)
UKy
B u'(c)
/(o)
~RP+ V_lf
h CE E(W) w,

> Aast R % HE (relative risk-aversion, RRA)
Uity fancrion of 2 rigk-averse (dsk-avoidng) person: CE -

Certainey equivalent EQUQK)) - Expected vahue of the udlity
CU” (C) (expeceed udlicy) of the uncerain paymens E(W) - Expeceed

7 value of the uncermin payment U(CE,) - Uiy of the
u'(c) cercainey equivalent; U(E(W))
of the uncernin payment, UWO) - Utliry of the minimal

- Utlliry of the expected value

paymens UNTY) - Utlicy of the marimal payment W0 -

LR A A A AT R 69 B R B AN AR R LT R ML Misimal paymenis W1 - Masimal paymens R - Risk
(CARA) A% Aast A % ## (CRRA) #93 A &#. premminm

%45): i H 4532 A (Exponential utility) e #z A (Power utility) &4 49 X I&HLEE 7 3
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1. JEAfeRE 1.2 A% (PRODUCTION FUNCTION)

P BRI 5E S

Total product

Output

y= f(x1,22..7x), 2; > 0

> IR # % (marginal product) #iE:
5; =fi>0
> B %R (diminishing marginal
product) : af’ = fii <0
> R E thJ’_i‘J Fit-F¥ 2 (average
4

product) ¥; = é’J

Output

Average product

Marginal product

)Fj

Units of labor. L

Source: https://en.wikipedia.org/

wiki/Production_function
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1 SEREEH 1.2 4B (PRODUCTION FUNCTION)
A2 B TR R
1. Leontief production function
y = min{z,To,...xN}

2. Cobb - Douglas:
N N
y=]]=" B>0 > B=1)
=1

i=1 =

3. Constant elasticity of substitution (CES):

N e N
Y= [Zaixf] . (pe(—,1], a; >0, Zaizl)
i=1

i=1
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2. EHIAR 2.1 BT

> B
> HEHE AL R

N
pri <Ww
1=1

> TRMALR:

N
Zpil‘z' <C
i=1
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2. EHIAR 2.1 BT

N
Zpici <w
i—1

N
Zpil‘i <C
=1

Y=C+I+G+NX

)

NX;
W = Z
— 1+ r)t

st (EUh

9 /26



2. EHIAR 2.1 BT

FH: &

> RFEENEZEMEBHEAIR: Y=C+I+G+NX, LT z 9 KEFEL
DR A

9o = Ty — Tt—1 5. — Tt—1

x Ti_1 k) x Y;5717

MBS 7 B e RETHMAT X, RAFT L d3 R TTaRF N X w7
VAR RANE Ko A BRI — A B KL 58K 7.

(xe{C,1,G,NX})

gy = Z Szga = Scgc + S191 + Scgc + SNXgNX

x
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2. EHIAR 2.1 BT

FH: &

> HRFEENEZEEBEAN: Y=C+I+G+NX, REZ z 63 KEf Lt
AR
gx:xt_xt_I» 5x2£7
Ti—1 Yi1
RS R T M TR, £AE A SR QT aRAEH x5 T
DRLRAE A8 AR — B R KA.

(xe{C,1,G,NX})

gy = Z Sz0e = Scgc + 8191 +5G9G + SNXINX

> BRETAFHHY = AF(K, L), £0H gy = ga + skgx +spgr. BEE
¥4 HHA ARG KXY, = AKPLT, WA
gy =ga+agx +(1—a)gr
HARAB R P2 FERGTRERA ga/gy, HILTAREL A ZFH—E

RO BFHEKR=Z.
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2. EHIAR 2.1 BT

JONES(2014): Grg K E

Growth Accounting for the United States

1948-2011 1948-1973 1873-1985 1995-2007 2007-2011

Output per hour, ¥/L 2.5 33 1.5 27 1.9

Contribution of K/L 0.9 0.9 0.7 1.1 1.1

Contribution of labor 0.2 0.2 03 02 04
composition

Contribution of TFP, 4 1.4 22 0.5 18 04

The table shows the average annual growth rate (in percent) for different variables.
Source: Bureau of Labor Statistics, Multifactor Productivity Trends,

Source: Table 6.2 in Macroeconomics by Jones(2014).
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2. WHAE 2.2 7
(707 LUEE e B8 o

» W% 71 -FH (Purchase Power Parity, PPP) ik, % Tash
BAEFLME A, BiSERE ST S0 TAMKREN], CEKRE
HBRET AR R I “—WFTHHER” G9WE b,

eP
E — F

» FIF-FH- (Interest-rate Parity, IP) #i#iAA, ARER® fitmad
ARRT T AR A R e TR AR A BN, SNCT A TR,
TR IP & n% <

— l=i—

E
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2. WA 2.2 TN

PP P FITP K S F A6 56

U.S. dollars $2.75
per pound
sterling 2.50

(8/£)

Relative price
level, Pys/Pyy

2.25
2.00
1.75

Exchange
150  rate, Eg)c

1.25 L L L L i )
1975 1980 1985 1990 1995 2000 2005 2010

Profit implied 15%
by deviation Return on German deposits minus
from CIP return on U.K. deposits (in £)
(% per annum)
10
1979: UK. capital controls abolished
5
1981: German capital controls abolished
A,

-5 . . . . . . . .
1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994

& ki %% : Feenstra and Taylor(2014).
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2. WHE 2.2 [T NI

TNTTHE: LATH S oA
> A HEEOTRELR: =W

pi
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2. WHE 2.2 [T NI

T RTTRE: LA 2% e

> A EREOTSEL: ¢ =W
> A5
> HUEITGYH 3t R EOR T S HN KT,

cE=co+C¥ .y,

> ZYF T RGLESFAMBIHL (LCH, Life Cycle Hypothesis) : & #7437 B
FT—AMEMAKRE, —EANEHTFFTEHAN,

ck=ck . v*

> 9 28 F Ay K JOMAEHL (PIH, Permanent income hypothesis) : &#ik
NEIE R A E R P ANA B A AL R R ABMANY: =YV + Y5, %
o RIS T AR AN

¢l =cy -y’
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2. WA 2.2 TN

RiF: B IRE

Wiki:

» Engel’s law is an observation in
economics stating that as income
rises, the proportion of income spent
on food falls, even if actual

expenditure on food rises.

» The law was named after the
statistician Ernst Engel
(1821 - 1896).

BEEE (H B RSETEL) Haghrd (EUh

100%

0%

amount of income »

proportion spent on food

Source: https://en.wikipedia.org/
wiki/Engel’%27s_law
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2. WA 2.2 TN

1978~201 34 [E I 2 & I K & WA /R 220

nnnnn 20000

HAERR: BRE RS ERERABNBR B RFLIM" BAEET, Hdh 4%,
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3. BRENT P IBEA LA NAE T 3.1 R AT E

s AU IAFE T

> Weierstrass© ¥ (R MBALE 32, Extreme value theorem): & L EIF= %
X FHRSFEASIK f: X >R ARK Gid) {4

Mac Lx)
st G pw)=pr—w =0

eradf

> VUHREAAB, MWG (2001) &3 3.D.1:
Fp>0, Hui#ks, WUMPFAA#,

[1]: AEERTaARANENEE NE X FOHEMRE 2 € X.
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3. BT A AR EE 3.2 MREER

B IR P e — 1K

» VUH R ERAF, MWG (2001) 23 3.D.2:
Y of AN, wREAF - A0 (A S o ), N o* &—
AL de B ARAF R ARG GO ALY ), ) o* vE—,

{reRi:u(y) =8
; (x(p, W)}

Xz

4 < u(x( p,w))

X
(n) $—W (b) EMW
301 RARKLREUME)
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3. BREUMT P IEEA A SRERL 3.2 MR RR AU PR

ESNE S A

» kK23 (Theorem of the Maximum):
L AARSE u (2 0) 2L, AREM G(2;0) =0 IR AR
A g(0): 0 — X HEM. S, &AMEEME
25 (0):0 - X AAELEFEG A¥EIE R RS K

z*(0): © — R FoAa Z 9ME R 2K w (2* (0);0) = u* () : © — R AL
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3. BREUMT P IEEA A SRERL 3.2 MR RR AU PR

ESNE S A

>

R AW 32 (Theorem of the Maximum) :
L AARSE u (2 0) 2L, AREM G(2;0) =0 IR AR
A g(0): 0 — X HEM. S, &AMEEME
25 (0):0 - X AAELEFEG A¥EIE R RS K
¥ (0) : © — R Ao48 R & MMEH I u (2% (0);0) = u* (A) : © — R #F
s

i%f%o

AFRHAT, —BABE 2* (0) F2 u (z;60) T
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3. BRBOMTRIIEARARER 3.3 RECRM
WA X B ) R SR A 2%
> ABAK: REBH f(2) £ a* WAREA kK KT, M

G
k!

fl@)=f™)+ f (") (z—a")+ ..+ (z —a2*)" +o0 ((z — "))
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3. REMNTIEAARXMEE 3.3 WAk
R 2 A5 S 0 1) R SR A 24 A
> REAK: BEHK f(2) £ o* QAARRA kK NTF, X

k T*
! li! )(x—x*)k—i—o((m—x*)k)

flE)=f@)+f @) (@-a")+..+

> VUHREFA AR, B BAREH u(c) MEAREE c ZINTH, A
u >0, u <0, KfE Maz u(c ) AR, EZATX u(c) £ M= &
By T

"(c*) (e — c*)?
u(e) =u(c™)+u (c*) (c—c*) + % +O<(c—c*)2>

cF AREME, B u(c) <u(ct), AN EMYLZFMNA:
» —h &4 (FOC) @ o/ (c¢¥)
» — & (SOC): v’ (cf) <

*
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3. MBI AARRE R 3.3 AR

M s A E

> G e R heil BRI /\
A EFE rp. RS~ ol a %
Fadr £ p, 02, VARG S A
KA, MARET ZENMA
ERAYEEH S RLE? F ool

> gk

0.001

1
MaxU = 6p+(1—0)r;— §A0202 i
B —=Tf 0.00 0.25 0.50 0.75 1.00
=0="—"1> Rl
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3. REMNTIEAARXMEE 3.3 WAk

HE SR R A - R b g 7

KEFAL Vf(x) =0 89F4M-42 K@ 7 % (Newton-Raphson
method): BEHK Vf (z) £ [a,b] A—NTF, LAE
2V € [a,b] HA Vf(a) #£0 B V2f(a?) #£0, #:

Vf(x) = Vf(2%) +V?f(2°) (x—2°) =0
T4
z=a"— [V2f («)] 7 [V ()]
4o R Vf(r)#0 B V23f(x) #0, WH#k =0 BEHL LXK
AZE Vf(x) =0,
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4. WL
W25 AT

B H k& @ils T @ m e EAE (c>0):

Maz u(cr,c2) =aln(c; —¢)+ (1 —a)lncs
c1,2

st. G(ci,c2) =w—picy —paca =0

E b iR O A 6 R A AR
H A E D R AT R?
R c REBWRIKHE, LEREBRAETHASBRRTIE?

PRIEFFZAAEAR T F RN — A B K258 K AR b = 2569 TAL?
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4. WL

2. HE— & RE
E—ANAHGOLG (overlapping generation) BA ¥, BE—£TUSA

Fi oy Ao o M, DABBHET— BERE, V/{ﬂik% A0S

Max U =u(c¥) + pu(c?)
st.c? +s=w’=1
¢=(1+r)s=Rs
b B (0,1) HEEERE, w’ =1 K EALGFRIFEGIN, r H
I A 25T WA FE KT, FEA AT F A
(1) BB GG —I F it

(2) 1Bi%H CRRA # XA M BH u(c) = S, P AaxtRIeHLE 7 K
v> 1. Ky v Fes, TR mzf%ﬁl%
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4. WL

3. A EmE SN
%R EFo THKF w,r, B FBMAEEANLA P=1, wKkik
AR (p<1, 0<a<1):

Max I1 =Y —rK —wL
K,L

st. Y = A[aK? + (1 —a)LP]?

(1) BHUATANM Ky RRAF RO BEEFTE (2=2):

Mka:v T=y—rk—w

st. y=Alak? +1 —oz]l/p

(2) LLHRIAATAEEAS V?
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4. WL

L RS BE (8D

(3) 0<p<li, HAMANEL sp=25 = % A% B ARk B & 69 %00 ?
(4) HRETEREHFRRERGZL GP MP, =9 (2 =K,L) h&F0L
FR=H)
_ din(f)
dln(

)

A CES £ 7 H#mE, H o= L.
(5) MR (3) WHZFAL
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