
①
mY*u . . g

i . :*

¥=zk4
'

¥ - HEY ② i. secy - g )
y = 2-Kd

y→ I → t d L const
.



"

÷::i÷: ¥÷÷%⇒
ye 2-Hd

←

g- thx)

Leontief
Y= min { ak, BL } if

¥ - mirfak , b} → y
-

- min {ak , b}

Growth rate tricks

ylt) j x Yt , Yttl ycttb)- y Lt)
→ 11h- =y

.

d Dso D

B E (oil) Glo) , ylttb)

p > O → expl -pt)

j dethrone

§ growth rate → Ig -- g -soggy
→ date gys duty = gdt → log (g) = gttc

→ blot ) → Ceo -5 log (g) sgt -5 yltexplgt)

{ 94%3-2 . e×P = explgi - I



yltl Xlt)

¥ : ¥!. / :
"" """"

go.fi/7tgXI=fjtI.ggtgxs*g.oe.sgs/a.=d:* . gas

t-odqfloglx.yD-dqflogkltloglyd-dgykgwtdftlg.ly
)

= gxtgy

Quotient
2- = My → 959×-9y

Povey

z = xd → log (D= a log K) -s gz=Xg×

a- - I s go - gx

(

obb-D.org/-asY=zKhLta9y=gztg/KDtg(L '-9 y - Yg kik
gy = gz t 49kt (t- a)GL y = 2-Kd

→ gy - gu = gz tag K - AGLj . . . .
"

gy-a = gz ta (gk- gu) d

9K L
-3 gy = gztdgix



ye Yg gy Known

gysgy - gu = gy - n

it
so Ny -yd

÷::÷.i⇒f÷÷÷÷÷*""→ g- zkd-g.at#-y
*
Yo YE

'

y#gyegztdgkth-algh.is

g.→

ytonst.gr/--gztCl-dgLbgy-gL=gz
- ing,

99=03 9z= age
→ l : :*::c:*:÷9570 ? 9*4 Stg

JY
Me = Zak

"'
L'a

= 2- a
M HK) FCK , I ,A)

→ flux)- Fk (Kil , A)
9m= got Chalk = (gz - 29 9h

= Sgt9L Am-1--10=1

Factor Prices
* E

- - K

II. Rw /
" " "" 'A) ' Fist

,
I
, A)

= Falk , I , A) = flux)

/ w = Flik , L, A) = ELE , I ,A) = Elk, BA)



Homogeneity (m) met

-99 FCK , L , A) = Fk CK ,4A) . K t Falk ,4A) - L

→ Filk, th, A) = XMFLKIL, A) TX, K ,↳ A

→ FKCXK, XL, A) -Kt FLAK, 14A) - L = m. Xm
- '

' Elk,L,A)

¥3 It KAL , A) = In Fklk,↳A )

→ Ek (XK, XL, A) = In
-' Fk CK, L, A) Homos. M- l FK

a
JL → Homey . M- I FL

-

w= Fulk ,↳ A) = # (Kc , DA) .- Elk, BA)
FCK, ↳A) = K . Fklk , 48A) th. Filk ,4A )

↳ ENYA) = E. Fisk,↳A) t Elk, 4A)

→ FIE , I , A) - E - Fkfkg , I, A)
+ EYE , htt) FCK

, A)

→ FCK, I ,A) = Kffklk, I ,Adt Elk, 1,4 )

→ Flix) = IX. FCK ) t w /ix=sfCK)-(dtn)KJ
-3 we FCK) - KICK)

{ R= Fax, → w -
-

y
- Kir

-5 D= KR tw
- l

XL Yi R. HtWL



K
→

FCK) -- Kd

B-

*

"

÷÷¥*!÷÷o
"

"I%ax*s.cronnx*J
t ut,

s KH) - Kool - Lct)

log K
"

long-nuns Kctv
K# ' Lct)

,f¥ /KLt)xk* . uolexpcwt)↳
£

9k¥ = gixtgh = grith

Godden Ruby ix. sfax ) - Otb)K

→ sflK*) - Loth)K* C -pi ska e (dthlk

y*=fl**)
k*= (⇒Ya

[
*

:*:S: : :÷÷÷÷÷:*:c:*
s

c
# (s ) = ( t - s )fLK*G))

= FCK#Ls)) - Sfc# s)) ID !

= FCK#G)Y - (8th) K# (s)
FLIX ) - Kd

3¥" .- lowish - cans).at#--o/fI*!4?nYEa/f4k*CsD=8thJfy**j= a. FIT
a. 8th = 8th
→



Solow outcome
- -

K -
- kg y=¥ → g- fax)

÷:*:c:÷÷÷
. ÷÷÷÷÷÷:*

.

*
*
= ( f¥n)

"- a y*=z(¥⇒4a
→ Is , s) f

It Ea → g*=zkY¥n)¥.
(AK )

'
'

Fatf szk - lotnlk

f
' Fa ki : 1st - Eth ))k

I - D

= Sz- Cohn)

Transition vi. = sfax) - forth)K= szlxd - Ktn)k

µ
I'

je
.

I i ¥÷÷÷
#K

1 k¥

Continual → gy = gztxgkt Cta)gL

÷
.

* 1¥:*::÷ . a

. . :*..."
④ = SY - orts / → y > zkd← 9k -- gtxgk th-a)n

= S -¥ - g
z
"-d. L

4-a)

gksgtll-ajngy.gr/5=¥i÷ , 9c=9e=9y=gk= In th
E- I. . I
zk.az 'T-a. L



Renormaliae
' * Fa -- La

#

y=tKh
'
ke

. It

* ¥. Is
'¥¥ . ¥. :*

.

5 ,
I 5=15

'

z'ha a

vi. szixa-oi.mx/YE=YI-Ea--*E-crtnI
- I

¥=s¥a - Ktn) → /iI=skd-Ktnt#)HT
=×¥. - Eth ! steady, cnn.gg#-sixffnT*) ""

logk
log K - log ( ix. L - Ita)

= logtxtloglthtakgz
\€

,
gk= gift ht Fa

technology
y = ELA, K, L)

& :÷÷÷÷÷÷l÷:÷÷÷÷÷÷÷÷÷
= ((A,AzhAjJ% . KYL ' -a

Ices -s Y . fakk.it ha,
E"



Utama ⇒

Y e FCK, L, A) = (x (AK )
'-

Pt H- a) L
' - P) KP

is = SELK, L, A )
- 8K

grits = sFYg4n - r = s . (x ( a)
' - e ta-a) (¥ )

'-

e)
'

ft
- d

→
gk :
sake . A - f

Ys FCK
, ↳A) = (x K

' -

Pt (ka) (AL)
' 'f) "t

9K .- In : SIKKIM - r = s . ( a + a - a) (Afs )
' -

e) "t - d

9k = 9nA t g L = g th

Solowx Technology
-
- a

ni Y = FCK , AL ) -3 ¥, = ECKLEY = F (¥ , 1) = flats)
Asg

ad

in D= ¥
,
K ' Kfc / y = Flix )

is = s Y - SK

= - In - E = HIT -

g
- n

ki i s -Yg - ( rt gtn ) = S ' ¥ - (rtgtn)

→ IX. = Sg - ( rtgtn) K = s FCK) - (dtgtn ) K



x.

Diff .

M
r

Ict) = mix Lt) tb / p{xco) exo '

*
*
. - b- -1*1×7 ×

M

x# ta
p

d

x'( t) : -bat d- explant)
→ d.m.eq.hr#=-btd.m.expLmt7.x9ltD--d-m.explmt) tb

0=0 J
x (o) = Xo

Xo = x'G) = -bat d
→

D= Xo + Em = ×
.
- ×

# / ×# =
'

bat lxotbmlexplmt)

myo Xlt) = X# t ( Xo - XK) exp Cmt)
M

Xo×*# mao
! xltt-xo.explmtltxk.lt#pcmtI

* µ m > 03 Xlt) = Xo t (xo - x*)(explant) - l)

I ,
@ .

Non- linear →

Tights) felt / 9
"'
→ m=g4x*,

I b= - g
' .x*

g(x*) - O ,N-•¥ixd

Id
g
x' ltKg' Cxkylxltt -xD

glx ) I g (*
*
It (x -x*) .gl/x* )

g. Cx)
=

g 'Cx*) - (x - x*)



Eiti F
d

¥¥¥n.

Discounting I D. net

f
> °

4th)= ( leap )n= Ii - op)%
p be

'jof bing.u-aeltb.jm.ee/loglu-bpttdD
gas

=e×P(bing.bg/ltbpjtb))
( ' ltopital = exp ( bins. "slatted)

= expfjms.IT#)--expfpt)



Ramsey
Clt) → Ulo ) / U cltl-clt.LA)

alt) / Alt) Alt)= alt) - Llt)

→ A. A) = rlt)ALt) twltl.LU) - alt) - Llt)

→ ÷=¥n - ÷=r+¥I - ¥ - n

= r - n + I - £

→ ñ= (r -n)atW - C

Optimization
Max Siexpl - Lp - n)t)uklt))dt
(alt), - its]j?,
sit . a.lt/--(rlt)-n)alt)twLt)-clt)

go

hgprobtsm A

Maxfoexptpt-lxltbyctddtxlthy.lt)

s.t.xltl-g.lt,xLt),yLt))

and ✗ (o) -- Xo and tiny bltxlt)3X ,

Hamiltonian
Hltx > b.D= expl-pt-cx.ylttglt.MY)

→ Ñlt,x,y
,
d) = Flay)+µg(t,x,y)



gpt . conditions
(X. y ,µ )

Htt,x.my/=FCx,y)tMglt,x,y)

→y① Hyltsxcthyctbrect ) )=o Ht

m ② putt )
-pitt) - H×(t.xlthy.lt ) , putts)

med
as ×③ I. G)= got,xHhyltD

p
-

-
- -

-
- - -

m"u⇒¥.¥a⇒÷i¥÷÷÷÷
n,

-

- 9595¥ y Yz
it

in T

¥.mg/E=F, at
2K

r.fi#azk' ' L'
in 3¥ = I

tr
: # ←

w . =a⇒zk2' >
"

Tft
r a T
E- Fits in 0¥ . Kk" . ¥

"

¥ .si?Iq=Ea.E=.timq-



Interpreting → Hxltts-Hxlttsxtttsbylttsl.peCttsj)

② putt) - pitt)- Hxltxltl , yltbmctl )

assert'VdµW=g ? expfps ) Hxlttsds→

tints :S ? exptpsltxlttslds why
= (exptps) Hxltts))! - 1.7 - p) .

expfpDHxlttsldsjultl-Hxlttpmltt-spmhd-mctl-H.lt)

Ramsey
m

AYE:*, Steph-lp-nltukltddts.li
.
alt)= (rt'm) alt ) twlt)

- cet) ←

and alot = do

it a d

Hca , c,µ) = UK) tµ . Rr -nlatw - c]

① o -- Hc = n' Cc ) -µ → /m= Ht

② ( p - n)µ -pi - Ha - Mcr - n )

µri=Cp-
③ ii. (r - a) at W - c



transvestite

¥5
. expfpt) Htt,xcthyltl ,putt) ) =o

Assume Fandg meal# ly Monotone

¥5
.

egol-ptjmhtxttl-ofg.expfcp-nitfu49attt-om-u.cc
) ) pi

= u
"K) - E

ii. (p
- Dm → (p

- r)µ=ri=u" (c) - E

(p
- Du

' (c) = u" (c) I

→ E = (p
- r) .

U' 'Cd

→ I =p - right, curse
.

,

w

→ I = - p - r) . = (r -p )
.

Tito, .
CKRA → Ic = If I - P

B

u
'd (c) = C

- O{ a- = Cr - n ) atW- C
u
" cc, = -⑤ c

- O- I

Equil ency . -
C - l-0001

→ Ir = R - or / R -- Atr
I

= P

w
= IT
ryxickaemgk
=
OI ask
0K



= H R = s= FICK) r R- 8=14×1-8
do) ? O

Hota
.
I :(r - n)at W- c

w
= = FCK) - KICK)

guess
dossett>→ act > → a. =o

a -
- K → 9=14

→
=
FLINTY ,

flux) - Otp )
• I

K= ( F' ( K) - T - n ) K t FCK) - lxfkk) - C

ix. = FCK) - (stir)K - C{ c- etc - ( taxi - trip)
""c '

steady state y i

- -

i:*.
"

÷ :
" "" hi! :e→r .

E .- o f-
'lk*)= Ttp

•

d l
g. T

f'( KT - 8th
I

fkk*) > f'(II )

rsn ? c
* isri.ru?.44i-*

.
.R ) 8th ? K

. µ* ix. I p
k:-O

fix ) > rtn ?
\ FCK) = (8th) II og

""" t¥±!÷n = rtn ./↳



Budget Eq , Lifetime
-
-

→ ( r - n ) at W - C

( r -n ) a - I = c- W

"
"

act) = got fwlsl-clsdexpkt.sk/dstao.explrt)
r ar-n

t

act ) expl - rt) = Huls ) - clsdexpl.sn)dS t no
"in

O = S :(wit)- cctifexpf - rt)dt taotoo

→ do = S? (clt) - wht)) expel - rt) dt

f. cute- = not f wht) -

Tine Varying r 's Flt) = f) f re ) ds

dgr = r f 0kt = rug
at

(wltt-cltfexplr-l.tl t)

no
= 1%61 - wits) exp f- Elt) -htt ) dt

Romsey H = uk) + µ
. fer- n ) at w- c]

① Hc -

- o → n' Cc) - µ = o → m
= U' ( c) htt

② t.mn - ri - Ha - cry
-

"

→ n' = Cp - r)µ → - = r- p



ix. n' co -s
-Mai . "u4 = -

a"fg E
- w

pi .
- ( p

- r)µ→ -

ter - p en ga

r- p - Eu . go

( r =p tea .ge Entergy

\ (t) (t)
& L CRRA

'

- Eui 8

→ Ice mpg → dl¥=rI=rfat Euk ) B

T

→ log kits) = log (dos) t [MII ds

→ log kits) -logkcobtfr.lt#)t-slglEYIs)=ttto5t
→ cute #texpfrttjf - t)

Transversalitycmdityfim.coexpl- fo -nlt)µltI act, so ) em : - try )

"m
exp f- LEG) - nlt) alt) -0 d%H= - tr -p)

too

F- Lt) > h / Mlt) > Mco)
exptcrlt.pt/r*=figgrLtssnr*=pT



2- Shook
-

→
C e

÷:÷÷÷÷÷÷."
F' llxtxzlxd

- I

i. o : F'LK ,z)=ftp.
ix. so : c = flux,z) - Eth)K

Capgamstax (T)
t

k# → ÷ , rip , keKfWtd-p-
P t

j=0 The

→ r= ( t - c) (flax) - on) diet

g9%••: p

"

II = fax) - Crtnjk - C •

Bio : c- few - tank °/# ""o

! Es
Es

f

-

k¥2 ix.

Linear
x. Ct) = Axlt) tb

x. Lts → Ax* ! - b fx*=-A-lbJ
I - X - x* c-

→ Ict) = x. (t) = Axltltb

Elt) =A/Itx*) tb-Axtfaxftb-AEL.tl



→ ( AT ⇒ I :X - x* x* - A- '

b) →
I - Axtb

①

§igen-styff µ %

(→ A
.¥.gg?cvixisvtv .

- " un]
×;

AV - vs
a- ( Y' . .

.
ng
't

is

→ A = VAV
- '

→ V
- '
A - AV

"

I
-

→ I - V
- '

I ⇒ I = V
- ' Ii V

- '
AI = AV

- ' I = AI

E - VI
→ IE=d
→ Eiht ) = Xixict) ti → kilt) - Iolo) . explicit)

ti > o → dicots
"

"

iii.
ok: .in#tmxi=o

Linearization .

-
'

little Galt)) A=JK* )

→ x. Lt)=JCx*) ( xltt - x*)

⇒ " "

ai:c.nl



K' = FLW) - Cato) K - C

[ = ÷, - (FCK) - (otp)]

Jµ×= F'CK) - (htt)
¥ Otp )- Into) =p

-nip > o

Jixc = - I

%! if
"" - -a

J* . I)
dletLJ*)= - a so

ditch - XI ) -0/0--1 ? ? ! ) = -xp -x) - 2=0

If-D= - a

Gies p - ft - 2=0
T

det (A) = detlvasr ' ) x ,ftp.4#Xz=x-=detLvjdetC.n)detLv-Y2
X.DO

= dotts> = II. ti Kao

→ x.↳ = - a so I t.tk : f /→ Xi (F -X,) = - Q
tr CA) = tr(VAV

- t)

= trcsv
- 'V) - tha ) = ⇐ to

Eco) - O ↳ Act)=0

Idol : z → Edt) -- 2- exploit )



Eigenvectors

is
.

. I±r4I

÷.
xin → tea ⇒if

,

vii. I → v. II.
* I:] I nishi .

a

¥i÷÷¥
. title:

Elo ) > -Qz lot
-

Tiko /

not:c.fr#*v- ' II :D !④④
vi.

a'⇐.it:are

"¥.
"⇒ → :: I:)

⇐ faith .

-

Ennio's -¥¥sf=7



* ¥gIk= ÷ .

E- I:*

zctkexph.at/tLoJ=expLXzt)xtjkCo )

→ Elt) s Elo)expat)

Ects KID expat)

long-term * = I y . IL L

{ = - Cr-e) = rot K -- tf je ¥

% . →rjei.ge#et0g/!j.Y!&YIJc=g-gA
D= km

Eni* r, w

y
Y

R : talk,AL) = Fk ( '¥41)

g Y;
FCK

, AL)
= FKI IT, , ) = F'CK)

r - R - or = 44*9 - or →
AE Elka

,
D

p tog - r
= FUN - d

je FCK, 1) E FCK)

T
→ f'll = ftrtq'S µfc×, fun )s¥¥Y,find Erik ) = Ent

w

:
"

I:÷ . *"*, I
"""
:c:÷ii:¥,

TE F -- FCK) - Jiffy) FUT) - txfkk ) tf - Falk,Ad



ko = fax) - Cohn)H - C

↳
* = FAI) - Cdtntg) #

-

Ey
¥, . ¥ - g% ix. vi. YI - six - ¥

'

- six

fully
normalized E- In → c= A' E Alt) - Ao - explgt )
-
-

c

U -
- S! expL- go - not)dt

= "PGD

= S? I° -expl-f-nltldt-f.p.tn

→ = S! lA"° -

exp ftp.njtldt - Z

T

= s
.

.
-

i. o
exec- ( p

- n - Choy)t)dt
- Z

T

ace ' CE
,
II)

Value functions
-

- b b b D

f
- discount Pelo , D

p
T

N

P pi expl
-PD) y

- fax) : cti ki : i - ok

boo ya: in a is d
④ VIK ,t) =D -

u ( thx) - i) t exptpb ) - V (Kt D- ( i - ok) , t TD)
vlk ,# = D. u ( fax) - i) t VCK,t)

+ D. f - p - vlk ,t) t vk.LK,t.li -8k ) trick,t )) told



0=4 fax ) - i) - pvlk.tt/li-olxjv*LK,tjtvck,tD "TT - OLD)
h

⑧
=D pv

- i = ulfck ) - i) t ( i- ok) Vix

Pu - uld
t ki - ok# to]

it" ' ix. d¥

Fois :
- D. u

' - i ) texpl -Ap)
- Vick TD . Ci- rkbttts) B - O

u 't FCK) - I) = expfbpirixlktbci.dk) , ttb)

ul ( FCK) - i) = Vix (Kit)
a

② u
' Cc ) - Vk

ki - i - RK

EC : phx
- V'
*
= U' Cc) - flax ) t Li- OH)Y×k - Suk

-

tix.fm/Iv*]
a:*:

e;÷:::
""

÷:c:*:* 's:*.
Climate Exley .

- a

state : K , s
M

*; is. I
" " -"" """ """ c

+ F' Lk)

- e - g
- FCK )

He Ulc ) tm.CH - is) FCK) - IK - c) t 1. lek - TS]



He Ulc ) tm.CH - ys) FCK) - IK - c) t X. lek - Ts)

① o=Hc= U' (c) -M → /µ=
② pre

-pi - Hix - re - ( CI -y FUN - d) 1- X. e

③ px - I=Hs= -my FCK)
- XT

② → Mgs - ( I - ys) K ) + Jtf - e't

③ → = yfckl - ft TT tf de lys

XE MI -3 Kg , i - Mj = gflk) - It -LtptdfEk) - or-pte
- X

-

= (T - 8) tyflk) .# tdf' LK) te- X

1-= →
= yfckl . # tdfklx ) tell

us

s.ws#::s:::::i:i:::::i
"

..
seek - es § x= -

← &
exits

o , - deux, + Stp #NHI
s - I. K Ttpt

pts t = dfllk) = Clays ) -114=4- e¥)
LHS RHS

f'CK)

FLIX) -- AK f-
' ( K) - A



① U - S! ukctbexpl.pt)dt

② U = S?
ulcltbutlexpl.pt/At=S?uLcctDexpflfnIt)dt

T

③ u . s:( ' Yeah- f-nltldt a. ¥. £
→

=

§!fmtffexpfcfngtdt → GAI
= S! LAUNCH] '' expl - le-nltdt

←

= S ! Elt)
-→

fexplgt)
"

:p- p-nstldt
=
-

→ S! Eltshexpf- ( p - n - a -apt)

-

g
-

=
ORI g. n

- Chong
9*

'

am
→ jg*=Y↳n -I g*±tt

L
→ Eren

t
Rs SL d

toga

H
.



g= fkn = 864
"

gT

mm;m÷
,
→ § .mn - irons
→ g. = g. Cnn- Hong] I

= ( I- 4) g. (FF - g) e ( i - f) glgtxg )

µs④df=g= lol -Dga
neo dt

| dtga.co/-Ddt-s-g'q=H-HEtCgcd=goC=-gto→ ¥, = Col -Dt - gt.
9

/ →

g.
"" ¥*=¥⇒,

in.
. 9-dig = TA
'

t - 6thgotdt

*=¥f , ftp.yg.tjf#.- A



Indy .co#vthNbdds- y
- output

u
-

- O R - researchers

LCH - I ppp - producers } l - PTR

R→ N y

jtechndogycn.IM Nd
't

k, INIY÷Y¥fFwtd→/TEh si

Romey

g- (Sigi a;]
#

brei

yi-li-I-sy.IS?(EjEdf.&=Pg.fS.ndi) #
= Pg . N

# =/p.N±
→ g=In=9n → !gs

y
- d d

l

Aggregator Firm # = (s!yi¥di - S! piyidi
pi → yi , y

iii. pity ; - wei yi=¥H%i¥di]÷ Igi 's - pi -o

= piyi - Wbi = (pi
-w) -

yi = yky.it/e-p;=o-E=1spiDi--y
t

p
yi Pi

→ pie (⇒
"E
-s yi=y

- pi
'



Producei Died; pi = ( 9yd)
- k

yi . g. p ;
- E

ki - piyi
- Wei = (pi - w) - y ;

Ttp ) = (p - w )
- ylp)

Ny ) = ( peg , - w , .gl?F=lPbt-w)tp4yj.y=o-splyI-a=-p4yjey-spusfjw-
= - ftp.ep > o:÷÷s÷÷ . i*=÷.

pjeM*Kp /
,
Aggiregates → I =p + R g ;

11

Pwi , £,
→ pi ' wet ) ) Pe Ye ;D ; = Nei → listen

ei , → sie g. (w (ET ))
"

Ti = (pi - w) - yi

Ti -- Cpi - w) - bi → Ti = (¥ ) - In =

fn÷÷÷÷÷¥
.

"if IT = WI
k-iwi's" I = a

•N=yNR IT → V H W -

NPV N T

Ngs y R free entry



Valued ops

TF ⇐ ,
No arbitrage bornw Mt)

buy l share

r Lt) 10=4 Vlt) - v Lt) t Dutt) t v (ttb) - ( Itar) v Lt)
d
✓ Lt) / = DTA) TV Cloth) - ( Itar) Vct )

Oi DIT htt t (veto) -v LTD - Dr rct)

O = Tht) + VCtt⇒t) - ruLt)
Aso d O = Tilt) tilt) - ru Lt)

frvctt-vltl.tt#nrvLtI---ct
) t Mt)

Valmy
rv - v. = IT

→ r-I → r - gu = → v - II
→ g¥=g¥ → v=¥H . EFI
Freeway

D= f NR / O=D . v - WR = yNR
- V - WR

= R . ( yNv - w]
T

y NV
= w

¥ . If, = x



fast lecture y

±
→ c

-

-

y -
Demand : )

- "
=

pi = ( e- 1) w
( + g. ratwtf T- word

→ Profit ! Tie / = ratlwptwr] )
+ Ly - WD

value : vi. rg I - WR

Euler :
'

r = ftp.ptgy/ctn--raty
N' In / → c -

-

y t 9=0

Free entry : TN view f-
Output : y = p.NETj
→ yn.rgftu-w-ro.IT#=x-stgiiEFs=l
→ r - gu - II, → lptgy-gv=f
-

price

wages : fg÷jk=p :(⇒ w

d

→ei.yi.gl#wjE=ppp.nEifIEdwj
'

Heidi → ./=p$N¥H⇒w]
- "

→ i. n'⇐ HE,jwJ
'

→mi⇒:÷÷÷÷rn÷:÷:→ 9w= IT
→ wp + N = fwptwRRF.CN#Wk]



É, -1=1 = ¥,

|ptgy-gu=§ ✗Nui -
- w

d

gtgv = gw = §,
y= PNÉ

d

☐,ptgtg=¥ → gv= ( 2¥ )g | gy= gpt ¥

Ñ=yNR gu = IT - g
&

→ g- f- = yR= 811 - P)

→ p.pt#-+yl1-*)=&T- ⇒ ¥ = 81£, )P - Cpty)

F. = HE, ) - [p - p*]
study State : 8=0

p trap)= E- → p+y
? ftp.jgg/&1PCp-p*#

→ p*=f¥H←¥
k* = I - p* → g*=yR*= y

ftp.#)--y-y**g*=y-lp+dl4)--/0-E-H---g*J
|y>o ⇐ g* >opt>0

p*< I



is PTKR '

pn
I

ftp.ol#pCp-p*Iy ) ;
→ dgptf-ys.TT#-p*)

.

- ri - HEH -rxtr-p.co#q*Jp/--ylI,)4-R)CR*--R
) n f

→ ii. - y Chevre - R)

rig
.

it . - yl (R- DCR -Rt)
'

¥7
:

y =p . N # 0i# k
R*

R?/ F- 8R=y 44
'

gy= gpt E,
o

PE (Pff )/E < I

= - (ptg)t¥, gp= - g(I,hp*
= - tore: " II:% .



C-qnilibahy-N-yNRI-PTRMB-fNV-w-mcfw.rs= Wp
V - Etty

T=
WI

✓N'rt = W
K -HN

r - gu - ptgtgp
→ 8N '

' eIp - H -
-

ptg

1- 81=1
E- i r- gu Iif -

'

,

⇒÷÷ , if:Ti÷
P MB pmc#

→i R* R

E- I ft yr
=/ o

Social Manny c f
-

u

N - state y - P
- N
#

°N=yNR
li , R

- choice C = ftp.j.NET

' '

e ,

!¥iditR¥t -ufu.mn#)tm.gndrO=Hr=
- U'k) - N

#
tµyN

fuY4N¥=µyNJ



pm
- ji - Hn - n'kill - ri N'tµyR/fuY4N¥=µyNJ

d

pµ
- µ =µ8 "

- R)# + MOR

/ .eu.

.pt#=ntgy.p.Nt-t-pgcteI--MItg
p
- t.tl ' tr)

go.icu.mg,-fi -- g - I, t go→ ptgtgp -- E "-Mtf
/ = g-§,

+ (g. + E.)
ptgp = # Ctr)

1. is , gtgp.
e
- fi - ¥4

1ri=hf
The e

- # Ctr ) -
'

p
- ¥,

t # a
£

⇐ ¥ - ftp.k-D-ltR]= # (R - fi - fan )]
Refill - RVR- E )

→ D= - I, CR- 1) CR - E )

→ r - E

ii. I - f- ( e- t )

I
R= y-k-hf-gypia.y-k-pg.tk

Ey



&

N' = g NR ←

→ riv = WR ←I . ... .
→ Ionising

[8N - V s w

Lint pricing
- i

gi - qi Li

l ; =
I

.

→ wei = Wfld → Mci .WU
qi

MC - i = IT. = %
.

= Ig; w pi - mais tf
d

E - I → pi yi - y →
" P" By; bi-pf-y.FI
yi - I

pi-s-i-fl-fluyi-qiei-smci-fife.ly
=p ; y ;

9- i - ¥ → Me - i .- F.

. tf
Pi = MC - is twqi



¥:*
"

: :: "
"

: :i÷÷:*.

→ lie bj÷= 9% Tin pig ; - Wei

→ we; = § →
wei

=

y
- ¥

a. sieiai → ¥ ¥=ki
-

y ' exp ( s! loglgiidi) = Fw exp ( G' loglqildi ) = 9¥x
→ le →lw= g. Ears .
P - Fw = f- → ly
y - exp ( s! loglqili ) di) = exp (S! loglqildi) exp ( b' logllildi)
-

VIE Function
AT

T - lunar. fake
n. Poisson (DT)⇒ xlttis) -Xlt)

PH >⑤ fu) flxtul-mjjf.IE =p
= I - p(x=4µ)= I - e

-M
Vaux ) = µ

log FGM) = xlogfu) - - log (x ! )

oiogffnm . xa - p ? x-p



Pr (x > ol m) = I - exp L -µ)

n . ..

'¥5.
Pr ( x Sol De) = I- exp I -DT) 2 AT

V (t) = DTLt) t (DT > O t ( t - DT) - V (ttb)) exp( - Dr)
Vlt) I DITLt) t (t - Ar) ( I -DT) Vlt TD)
ult) = ATILT) t ( t - A (rtz) ) V Lt th)

Dlrt2)httD) = AT Lt) t vlttn) - ult)

(rtT) http) = Tht) t
v Itta) -VCH

A-

(rt -4 V = IT t i → 1lrt⇒
me - Er . → t.v.FI
gu - ga

= g y = g f
-S T = YR

→
f. ✓ = W

\ g
= log CX) - T



Value function stuff
- -
-

Vo = Trot

up
. old : (rtt) v - v. = # →

ru - i - T t T - ( o - v)

v ,
peg : ult ) = Dict) t expc-Br) ' (DT - Vo t ( I-DT ) vctta ))

ult) = DITCH t ( I- Dr ) fvlttb) t DT - (Vo - Vlttn)))
Drvlttb) t felt - Vatos)) = Dict ) t Ll -Dr)DT( Vo - voto))

rvlttn) t
VCD - votes,

A-
= Ttt t ( t -Dlr) T (Vo - VLttbD

lin

pyo ru - v. = IT t t ( v. - V ) t µ( v, - v)
-

Schumpeter I + = ( I - y
-

1)y
= ( t - t

- ' lap oil : g*= ht
→ Wpt Tey

l - ol

w =
Q 4=1 : g=gR7
x

y
=P Q V = ¥←gT

43 : singularity

✓ = I (A- gA4R7
Ptt

tree Entry / T = YR g,
= logHIT 4=1 nil

d L
.

→ I = log QT = flog (t ) QR = atsetse
. I ÷;÷÷n.gv=gw= ga Eg

rtt - g = ptt



Frye Entry

fv=w

f¥=¥→0"¥=¥
→ flt"HP_

= → ya - 1) P = ptyk
ptyk

→ ya - 1) ( 1-R )=ptyR

→ k*=tHj# = a- x-D - ¥

c-
*

=yr*= 815¥ → g*= ¥" .la- D - p]
in

g- ¥ = %f¥ log (a) = § logcqildi

blog.QLttad-f/1ogqict+s)diITCH ' HI ) ¥]

☒ =/gig.¥&
→

= film .bg/tqiltDtd-a-tlgGiu-sDdi1.glH-y
= silat .bg A) * loglqictD)dia¥=¥q;¥di

19=1%1×-2"
logalttb)= AT log (f) t logQlt)

AT

→ logalttdg-IJQH-g-logw.TL
→ d£¥ = logCDT



Social Planter a → g=bgCH
-T

yi-q.li/E?flq1/f( oil %

g.
→
At → t

logy )= Siloglyi)di
y ,,, , ,

I:^* ¥9
↳ tar ¥☐5

logcy> = Sit oglqilidi |"
→ logy. 9

AT ITCH - log / Itsy) >o

a- logly) = ftp.glqijdi
* So'↳glli)di →t.gl#1ogW+gy,.gy,.,eihdHt-l9Cl+n-g&Y-ei=e-i→ D= a- explsilgleidi )

¥. - Ii
0%2=9

Hamiltonian g= logan

a / c) = log (c) = log (y) Q - state 2=813

D= QP =p ( I - R )
R - control

It = u (c) +µ . I D= Q- toga) - I = log A) ✗ RQ

H= log (all- R) ) +µ toga)fRQ

→ H= log (a) tioga
-r)tµkgayrQ

① o=Hr= RtµlgWfQ → ¥r=µ1ogWyQ

② pµ-Ñ=Ha= ¥ + Moga)yRgpm-ri-mlgctlfpm-pi-ulogltlyll-RItmlogltlfR-MI.glHy



Er = vlogwya →ftp./(-&)=F-r=tmi-tg=fi-tkgayRpm-ri=mlgCt1f
→ F- =p - logcty

→ ÷r =p - logA) ytlogltyk =p - logWill - R)

→ ¥r= logWj(¥, - I + R]
→ É = - CR- DLR - f- ÷y ) ) ↳ AH
→ É= - logcxly CR- 1) CR- ie )' fK=l-¥

I =yR= f- ¥)÷¥I;*
,

5--19*-1=1%1×10 - p

$ " " """ | "
*

"

"

¥ # " ✗

|
""""

got
of ,g* j

÷i
.



Schumpeter I' = login

. Élan .

y
= QP

R*= (( X-D - Ply] | Ñ*= 1- IF u(4= log cap)
= log (all- Rt)

9¥ ¥14118 - p ] j= Iy - p
discount

p

PMB = PMC SMB _- SMC choosing R

✗ ✓ = w
a- = A-My → = ¥

→ ¥1, = w
wP= d-

'

y | , , , , .gg qq.my,ya-i=É¥
pttk

I

o¥¥-=¥r
*

.⇒⇒÷÷÷¥¥:÷.¥.
R

ptyR

Numbats

p= 3% → = I - I
'

l - l = 15% →¥ - wyd ed - t
- 't - Ñ¥r

✗ = 13

→ g*= 2% J= 15%



yi-qifi-y.Y-w-xiqi.IR

y=aQPlogloi-fjxiloglqildilogalttD-fiq.bgGiotto)di

a
= { ✗i. (bei -

logltqictytci-a-illgle.it#dii=nBfiXiTilogHIdittgilogGiCtDdi

= A login to
'

✗izidi t log(alt ))

g.

i.gg?Talt+ndj17Ht'-=1ogWfjxiTidipi---tsiy;=yqi-syi--
F. = DII

→ ii. f. di? f. go
in %

ii. -7m¥)
P =
µ

. f. I +11-µ) %

P= 1-1%+1-µ] = If -ml¥D
→[↳ = ¥-11 -m¥D


