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The New Keynesian Model with a supply shock

e There is also a shock to the 7}’ that vanishes from the reduced form of the model

IS : Ys = Eyp1 — %(zt — Eymg1 — 1Y)
AS : Ty = Kyt + Bl + 8¢
MP : it = Mg + 7¢ + Qs + DyYs

Shocks: 7y =p, -7} +€;, 8t =ps-St—1+E€]

° {i, Ty, Y, T, St, 5t}: nominal interest rate, natural real interest rate, output-gap,
inflation rate, supply shock, and a random disturbance.

e {0,K,B, ¢r, y, T}, p} are parameters
e Forward-looking variables: y;, m; // Backward-looking variables: r}, s;

e Static variables: 7;



Simplifying the IS curve

e Notice that the model can be reduced to three equations by inserting the MP curve
into the IS curve.
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Ut = Etyri1 — ;[it — Eyme1 — 7y (15)
\3 iy =m 4] 4 Gam + By (MP)
. . 1 n . -
Yt = Eiyp1 — — L + 7y + Gt + PyYr — Eemreg — Tt]

. . 1. .
Yr = K4y — pe _(1 + ¢x)me + OyYt — Etﬂ'tntl}

1 ) 1+ ¢ ¢ .
;Etﬂ'ﬂ—l + 1Ky = ( 0¢ )7Tt + (—y + 1) Yt
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3 equations vs 3 unknowns

e The three equations

1 . 1+ ¢, ¢ .
—Eimi 1 + 1Ky = ( ¢ )7Tt + (—y - 1) Yt (IS)
o o o
BEtﬂ-t—l—l — T+ — I{gt — S¢ (AS)
St+1 = PsSt + €541 (Supply shock)

e The three unknowns
O Wt,ﬁt,st,fort: ].,...,’I’L



Matrix representation
1siy1 + OEymy1 + OBy 1 = psse + Omy + 0y + ey,

0s¢11 + EEth =+ OEtf&t+1 = —1s¢ + 1wy — "G@t T Oefﬂ

1 A 1+ ¢x ¢ X
0s¢41 + ;]Etﬂ'tﬂ + 1E¢y141 = 0s¢ + ( Jqﬁ >7Tt + (% + 1) gt + 0ef\,

1 0 0] [ set1 | Ps 0 0 54 ] 1 0 0] [efiq]
0 B B | = |78 1 B ||+ 0 0 of [ef,
0 1/o 1] |Eiei1 0 (Ha%) (%+1) Gel 10 0 0] |/,
J ! y i g _ ~



The model is ready for the computer

e Use the notebook provided in item 7 in the course's website.



