Appendix 1: Simple Calvo Economy
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Log-linearized equations (including aggregation)
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Recall I-S equation
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or after simplification
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Adding adjustment cost

In retailer‘s problem we add convex adjustment cost in the law of motion for inventory

stock:
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Appendix 2: Adding inventories to Smets and Wouters (2007) model

A. New equations

Two equations are added (inventory-sales ratio equation, law of motion for aggre-
gate inventories), and two equations are modified (the pricing equation and the resource
constraint).
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First derive the equation for I-S ratios:
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Aggregate and use aggregate price equation
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Turning to the pricing equation:
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where w1 (i) = o (y”;ﬂ(()))dF(y) .Next log-linearize the pricing equation:

. 0 — A ~ o~
P*pt(z) - m(l - 52)67mC*Et |:§t+1 - §t + )‘t—i-l]

Wi {mC*Xt — (1 —0.)Byme.E, |:Et+1 - /g\t + Xt+1] }

01
0 EAPRE n i~ N ~0—1
— el (Duimen (1= (1= 8.)3y) (6pu(0) + () = 3 = Xy L)
0 — 1~
51 {wime, + (1 — w,)(1 = 6.)Byme. } 5)\19775
j ’ = 0 3 G G 3
+E Zf Gy S Bapii) + D lopTeis = Fo) — m(l — 0.)Byme, [ft+j+1 =&yt )\t+j+1]
j=1 =1
9 N _ N . N
_rw* {mC*AtJrj — (1= 6,)Byme.Ey |:§t+j+1 — &yt )‘t+j+1} }
0 _ 1~
—o 1 {weme, + (1 — w,)(1 = 6.)Byme. } 5)\177,5“
0 _
J
X (9 (@(i) + Z [tpTii1 — %\Hl]) + Zi (1) = Sty — Apird hlf’z_l) }
I=1
=0
where w, = —\If()g:), W, = —W(”ﬁzp?:§§;(vi),

20



minus same at t + 1 multiplied by Spﬁfy gives
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or after simplication,
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equation yields the NKPC:
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1 . _ 1~ _
fp |:7Tt — lpT¢—1 + €_>\p,t lnﬁf 1:| A*

1— prFY 1 - éﬂp P
1 1 ~ ~
I B*K?—g—A 1n]'.5‘;—1)—g (2_ = 1@2—1)]/1*
e 1-¢ t — St — Apt p | Zt—1 = 811 — Api—1
0 _ - ~ o~
—g 11— 0:)Byme.Ey {ﬁtﬂ - &+ >\t+1]
W {mc*xt — (1= 6,)Byme. B, [Etﬂ - /f\t + //\\t+1] }
0 — 1~
- {w*mc* + (1 —w)(1— 52)677710*} —Apt
0—1 0
0 — ~
—HW;(UI)U:'MC*U —(1=14.)87) (Et =St — Apt 11125371>
é‘pBrY ﬁ—pgp |:/7T\'t+1 — Lp%t + é}‘\p,t—i-l lnf)ﬁ_l}
—— ALy
1 — R N ~ N N ~
S _1—15,, B. [<2t+1 — St41 — Apitl hflﬁf*l) —&, (zt — 5t — A\t lnﬁz*)}
07 o -
—I—Etp—_ [L Ty — 7Tt+1]
1- gpﬂfy 8
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or after simplification

T — LpTg—1

- g(1— A,
B R
_i_(l—ﬁpBV)(l—ﬁp) 0 3 ) 9 5T o _r
épA* 9_1W*mc* t_(w*_ )m( - z)ﬁf}/mc* t[ft—‘rl_é—t_'_ t+1:|

_B* <2sz1 - gtfl - /):p,tfl lnﬁiil)
(1_§BV>(1_§)13/*_A* B* - ~ ~ £\ _
+ { P gpe P A* + g + gpﬁ”YB* (Zt — S — >\p,t lnﬁz 1)

~BYE (B. (i = $1) = (Bo 1) Apa mp? )

+ % {wame. + (1 —w,)(1 = 0.)Byme. }

1 (1 - pr’Y) (1 - §p) 2\
0 £,A, P!

C. Summary

Modify resource constraint:

1—-9
inv, =1 — ) (2, — s,
T

Cy + Uy + YsGx = S«

Sy + Z.TLU* = Yx

Add steady state equations for 2¢, mc,. and p,:

*
*

1_F(wﬁ)zﬂ—u—@wwm@
pe—(1— 5Z)B'7mc*
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~ Z*
i (72) =1 ®)

*

~ 0 v} v =
P (\I, (pij—;) At (1 - m) (1- 5z)67A*)

_ 0 - 0 vy T —
= p*—m(l—éz)ﬁv)\*— 0—1@( 02_*> s (1_(1_5z)57) =0

Equations (?7)-(7?) are solved jointly for 2=, A, and p..

Denote

O
' (v*) = i ; L (v*)_Tl exp (;—;) (1 —F (v* — 02/«9))
V() = / min (v, v? (1)) dF(v)

g

_ mpcg)pumn—aﬂ+@vﬂ1—Fwﬂm>

R 70D
W) ()
<) ()
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o e
PP’ (vi)vs

(1—0) ®(v:) + Op. P’ (vF)v:

C* _ f(U*)U* 9_~ P+ —
1 — F(vy) Py — (1 —0.)Byme.

Add log-linearized resource constraint for inv; and z; :

—~ . 1-9,

VLNV = 2.2 — S48 — (242t-1 — S45¢-1)

; k
Cx Ty ~ r k*/\ Sy
—C + —iy + G + —— Uy = —5

* * * *

Sk~ inv* e ~
— S MMV = Yt

Ys Ys

Log-linearized equations for I-S ratio

Aigj (1) = mCpj + NGy (7)

(C*B* — M) (%\t - /S\t — Xp,t h’lﬁz_l) = C*/)\\pﬂg 11’15*

1 — F(vy)
Xt - (1 - 5z)37Et (Et-i-l - gt + /):t+1> (1 - 5z)3'7mc*Et </§\t+1 - Et + //{t-s-l)
+ - pu—
1—(1-0.)By Ds — (1 =0,)Byme,
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and NKPC:

T — LpTg—1

- 1-¢ (11— A,
= ~ §p1<4 )Et [%\t-l—l - Lp%t]
1—=¢,07) (1=¢,) [ 6 ~ 0 3 ST
+( fpz)4*( ) {9 — 1w*mc*)\t —(we—1) m(l — 0:)Byme. By [ftﬂ =&+ AtHH

—B, (31571 — 51— /):p,tfl lniﬁfl)
(1-68)(1-¢) p—A. B, JON
+ { gpe A* + g + gpﬁ”YB* (Zt — S — >\p,t lnp* >

~BYEy (B. (Gt = Bi1) = (Be + 1) Ry )

0 _
——Inpl™" + 71 {w*mc* + (1 —ws)(1— 52)ﬂ7mc*}

1 (1 - pr’Y) (1 - §p) 2\
0 £,A, P!
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