KH Model (Endo)
No SS only BGP (K'Y k y grow at g* not constant)

- CRS to accumulable factor (H and K)

Y = AKaHl_a Y = AKaHﬂNl—a—ﬁ (le_a)

- Diminishing return in Kand H (only in SR not LR)

Kit1 — Ky = gKy = sgYy — 0Ky Hyy1 — Hy = gHy = sgY; — 0H;

of H relative to K (H/K):

E: S—HE¢)* — H > K: investment in H sy > K sk
Ky SK - Constant in BGP= ®O*
SR Dynamics:

_ P e intensity today = intensity next period

- H, *
Initial H low: $o < ¢* %*?

¢’

Initial K low: 0 = ¢ & >¢

H accumulate faster > K
— Pt rise over time :¢t+1 >

K accumulate faster > H
— Pt fall over time: ¢t+1 < ¢t

LR (BGP): converge to O*=Q=0rs1=51/5«

LR BGP:

Hy=¢"K;, Vi =A(¢") °Ki K — K

gK; = s A(0*) K, — 6K,

- A*a constant*K: no diminishing returns to K H

- In BGP: K H constant proportion = ®*

— 1—
g-=8sA—6|s=sgsy "

- Diff s (bc diff sk or su)= diff growth g*: 51 < $2 —g; =524 -0> g

- Initial Ko permanent effect on Y level

AK

KH

sustained growth bc no drt K
K accumulable: K T =Y T =investment T =K

1 again

sustained growth bc Y in

HK
K H growth =Y T = investment increase =
again K H growth

1—a—
If|Y = AK*HPN'~° ﬂ|: N not accumulable (CRS in KHN but drt acc factors KH)
- No sustained growth bc more K H accumulation =DRS in Y




Growth Accounting

1_
Y =AK*N "™ hy—-mA+almK+(1-—a)lnN
Y Y K

A:—:—; —)&

TFP: KaNi-@ N - : factor contribute to Y other than K N
gaA = g% - ag%

Growth Rate Decomposition

_ InYr —InYp

- T same for AKN

l9y = ga + agrx + (1 — a)gn|

gy = gy —gN = ga + (1/3)(9K - gN)| Contribution of g include 1/3
- 9k —9n: capital deepening — K/N grow if gk —gn > 0 (always use K/N when /N)

gy

Level Decomposition (diff econ)
InY;=lnA;+alnK; +(1—a)lnN;
InY;=mmA;+aolnK;+(1—-a)lnN;
DifferencesinY:
InY;—InY;=InA; —InA; +a(InK; — InKj;)
+ (1 - a)(InN; —In Nj)

Differences in Y/N:

Y, Y, K; K;
lnﬁl —lnﬁj =InA;—InA; + o« (lnﬁz —ln#)
i J i J /1 — diff in TFP+diff in K/N
A contribution  K/N contribution
Calculation

- Find Y/N, K/N, A of two economies
Ble M Rk
- Find ratio of ”'/”4' /”i

W (% /) TAit/E) (s )
- Find log difference: "% 8/ same asm4i—Indj gpng \" N T N;

K, K lnﬁ—lnﬁ

) In St —In>d I
- Find A In4i—In4; 34 K/Na<nNz‘ n1":)contr|but|onsto Ni N

TFP as residual
fnY =InA+alnK +(1 —a)ln(NH)' mA=InA+(1—a)lnH

- More things in prod function = smaller contribution of TFP (A) will be to Y



Calculation — Monetary policy making
Loss function: L(u,m) = u® + 7,
- pc:u=0.05— (7 —E(m)),

(e, y=1)

(e, a=1,u=>5%)

o SubPCuintol:L=10.05—(m— ]E(W))]2 + 7
dL

o Min Lby choose m: dr
. % = —2[0.05 — (r — E(m))] + 27 =0
» 7 =0.025+ 0.5E(7) — (E(11)) best response function given E(r)
- Equilibrium: T = E(r) =7 < 7" =0.025+0.57"

o @ =0.05>0% under Rule

Dig. _ 2 e 2 2
L k = ut + 1?‘ L - w+ O
u‘c - R 7_> "kd -2
- Loss higherin Discretion:" = Owor~t o.or L =%



