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From Lecture 3 to Lecture 4

® |ecture3: AD-AS diagrams classify shocks by comovement of (Y, P).

® |ecture 4: write a compact set of equations that reproduces the same logic.

® Two objects will carry almost all intuition:
® Outputgap x; = y, — yiF (tightvs slack economy)

® Expected price level pf (what firms/households had in mind when setting wages/prices)
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Level vs rate (so we don't confuse P and 7 later)

® Price level: p; = log P;.

Inflation: m; = p; — pr_1.

® Aone-timeincrease in Py is a level effect; persistent inflation means r; stays high for several
periods.

In this lecture we keep the AD—AS vertical axis as P (or p) to match the figures.

Next lecture we switch to 7 to study inflation dynamics explicitly.
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Output gap and unemployment (connection only)

® \We keep output-gap notation throughout: x; = y; — yit.

® |abor market tightness is often summarized by the unemployment gap:
U — Uy & —y X (y>0) (Okun'slaw).

® So:
® x;. > 0 (output above potential) = unemployment below natural

® x; < 0 (output below potential) = unemployment above natural
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RBC foundation for the IS curve
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Household Euler equation (RBC core)

® Representative household chooses {C;, Ny, B;+1 } to maximize

iﬁfu(g, 1—Ny)

t=0

subject to a budget constraint (bonds pay the real return 1 + r;).

® Theintertemporal (bond) FOC s the Euler equation:

uc(Ce, 1= Np) = B(L 4 1) Bt [uc(Ciqr, 1 — Neg1) ]
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Log utility Euler equation (no log-linearization language)

Assume log utility in consumption: u(C) = log C, souc(C) = 1/C. The Euler equation becomes

é:ﬁ(l—i—rt)ﬂir[ ! ]

t Cit1

® [fwe ignore risk (certainty-equivalent intuition), this simplifies to

Cer1

B(L+r)

Cer1
o

:ﬁ(l—f—yt):}Ct:

® Higher r, raises desired consumption growth: households postpone consumption = current demand
falls.
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From the Euler intuition to a reduced-form IS

Holding expected future demand fixed, the Euler logicimplies: higher real rates reduce current demand. A
convenient gap-form summary (setting o = 1 for log utility) is:

xe = Epxqr — (ne _Vt)+5t

® 1. the ‘natural’real rate consistent with x; = 0.
° s‘?: demand shifters (fiscal, credit, sentiment).

® |n AD-AS diagrams we often treat E;x; 1 as roughly fixed within the period, giving a staticS.
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From Euler to an IS equation in output-gap form

Use goods-market clearing and define the output gap:

— FE
Xe =Yt =Y -

In sticky-price short-run analysis, output adjusts to demand, so consumption demand translates into output
demand. Collect demand shifters into & and define the natural real rate /' as the rate that would make
x¢ = 0. Astandard reduced-form IS relationship is:

1
d
X = Eoxep1 — p (rr —ri) +ef.

e & fiscal shocks, credit conditions, confidence, preference shifts.

® y[: the “RBC” real rate consistent with potential output (no output gap).
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Static approximation used in AD-AS diagrams

In the Lecture 3 AD-AS diagrams, we effectively treat expectations terms as fixed within the period. Holding
E;x¢41 constant gives a static IS:

oS () (¢ > 0).

In levels this is the familiar linear form:

® Thisisthe IS curve you plug into IS-MP to derive a downward-sloping AD.
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Aggregate demand in equations (IS-MP = AD)
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m IS—MP: the one mechanism
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Modern central banks adjust the policy stance in
response to inflation and activity.

To match the figure notation, we summarize the
stance with a real policy rate r.

Higher inflation (relative to target) = higherr
under the rule.

Higher r reduces interest-sensitive spending =
lower output.

Therefore higher P (through higher ) is
associated with lower Y: AD slopes down.
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A simple IS-MP system (linear, with r as the policy instrument)

® (CDP Expenditure Accounting in this static model (no /;):
Yy = Ct("t) + G;
where current consumption is decreasing in r;, while G; is fixed.
® |S (goods market): output falls when the real rate rises, i.e., in a simplified form,
Y=A—ar, a>0,

where A summarizes autonomous spending (preferences, G, taxes, etc.).

® MP (policy rule in real-rate form):
r=7+ ¢a(m — ) + ¢y (Y — Y, ¢r >0, ¢, > 0.

® Link from prices to inflation: m = p — p_1 with p = log Pand p_1 given within period t.
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Solve IS + MP for Y (7) (the AD equation)

Substitute the policy rule into IS:
Y:Afa[7+¢7r(7rf7r*) + (Y — va)]
Collect Y terms:

(1+ap,)Y =A—ar +ag,Y™* —ag.(m — 7).

® Therefore Y decreases in 7: higher inflation = higherr = lower output.
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From Y () to Y(P) (downward-sloping AD in (P, Y))

Usem = p — p_1 withp = log Pand p_1 predetermined. From the previous slide,

v A—ar +ap ¥V +agr(p-1 +7*)  ags )
1+ag, 1+ap,
——
constantattime t »>0

® Holding last period’s price level p_1 fixed, higher p implies higher inflation 7.

® The policy rule reacts by raising r, which lowers Y through IS.

® This reproduces the downward slope of AD in (P, Y) space without a money-supply LM curve.
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What shifts AD (in equations)

In this IS-MP derivation, AD shifts when the mapping from prices/inflation to output changes.

® Demand shifters (A 1): fiscal expansion, optimism, easier credit = AD shifts right.

® Policy stance (v J): more accommodative rule/intercept = AD shifts right.

e Potential output (Y 1): raises output for given policy feedback.

® Rule coefficients:

® |arger ¢, makes AD steeper (policy leans harder against inflation),

® larger ¢, dampens the response of Y to inflation (feedback through activity).
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Two textbook shifts (same pictures, IS-MP interpretation)
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Policy easing (lower ¥ or a more accommodative rule):

AD shifts right
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Aggregate supply in equations (SRAS + FE)
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FE as the long-run supply benchmark

¥gi=i?
NE(w,,09)

® FEoutput Y comes from the RBC
supply block (labor market +
. production).

Y= A2 FQV) J : ® Inthelongrun, prices adjust so
N e Tl 4 output returns to Y'E.

supply, and capital.

1 1
i I: ® FEshifts with technology, factor
1 1
1 1

N Ne Yo Y
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SRAS as “price surprises move output” (level form)

A convenient reduced form (Lucas/expectations-augmented supply):

y=y"+alp-y), a>0.

e |fp > p° (prices higher than expected), real wages are lower than expected = firms hire more =
output rises.

e |fp < p° output falls below .

® Theslope of SRASin (p,y) spaceis 1/a.
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SRAS written in output-gap notation

Define outputgap x = y — yf. Then
x=a(p—p).

® Qutput gap is proportional to the price-level surprise (p — p°).

o Aleftshift of ASin Lecture 3 corresponds to shocks that raise marginal cost for given x, or (equivalently)
raise the p needed to produce a given y.

® Next lecture we will rewrite this in inflation form and specify how p? evolves (expected inflation).
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Supply-side shifts in the figures
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Equilibrium and comparative statics
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—AS equilibrium (in one picture)
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AD-AS equilibrium (solve once)

Use asimple AD reduced formy = jp — ¢ pwith ¢ > 0 (downward slope), and SRAS p = p® + A(y — y'F)
with A > 0 (upward slope).

® Substitute AD into SRAS:
p=p"+ Ao —op—y").
® Solve forp:
B e+)\(yD 7yFE)
1 by — A _fE = :p—
(L+Xp)p=p" + Ao —y") p Tt a0

® Theny follows from AD:y = yp — ¢p.
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Demand expansion: why (Y, P) move together

N (we, 607)

Zl - - ——— -

® Demand expansion means yp 1
(AD shifts right).

® From the solved expression: p rises
when yp rises.

e ADthenimplies yrises as well.
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Monetary easing: one parameter shift, same logic

R =T 4 g

® Monetary easing shifts AD right
(foreach P, higherY).

W
NE (we, 62)

® |nthe IS—LM derivation, thisisM 1

e orlower i (higher real balances /
Ap(el) lower real rate).

Y

® Equilibrium: (Y, P) rise togetherin
the shortrun.

Y
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Supply contraction: stagflation in one line
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® Supply contraction means yt | or

AS shifts up/left.

¢ |nthe solved expression: if yF falls,

prises.

e But lower yf also pushes output

down.
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Medium run: expected price level catches up
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B One-page summary
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Cheat sheet: what each symbol means in the math A

® Demandside (AD):y =yp — ¢p (downwardinp)

® yp collects demand shifters: G, taxes, wealth/optimism, monetary stance (M, i), etc.

® Supplyside (SRAS):p = p° + A(y — y)  (upwardiny)
e s potential output from the RBC supply block (technology, labor, capital).

® y%isthe expected price level; updating p® shifts SRAS over time.

® Unemploymentlink: u — " &~ —yx  (Okun).
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Next lecture (without naming “Old Keynesian” yet)

® Replace p° with a rule for expected inflation (how expectations are formed).

® Replace the level-form SRAS with an inflation form (Phillips curve language).

® [ntroduce central bank practice: inflation targeting, Taylor rules, and how a policy rule shifts
AD.
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