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Appendix: Approximate Loglinear Solutions for the paper
Elasticities of Substitution in Real Business Cycle Models with Home
Production

By John Y. Campbell and Sydney C. Ludvigson

This appendix provides illustrative solutions to the loglinearized model for Cases 1
through 4. Cases 5 and 6 are straightforward generalizations of Cases 3 and 4. We use the
method of Campbell (1994). Here we provide only the solutions for the elasticities, and refer
the reader to Campbell (1994) for details about the procedure. In each case, the model’s
equations are made linear in logs by approximating them with first order Taylor expansions
around steady state values. We start with the most general case and proceed backwards.

Throughout this appendix we use the notation o = 1/7.
Case 4
Combining (?7) and (?7?) we get an accumulation equation for Fy = K; + D;:
Fii=(1-90F+Y,—C,. (A.1)

Taking logs of both sides and linearizing the right hand side yields an equation for f;,; :

Jra1 = Mk + Xa(ar + 1) + AsciAafi, (A.2)
where,
_ (r46)N _ (r+8)Na _ (6+9) (r+8)N _ 5+
METLT M Faniey ME Ty T Twoar M= LT 4G

log-linearizing the work-wage first-order condition (??) yields an equation for log hours:
ng = viky + vody + v3ap + vacy, (A.3)
where,
n=vi(l—a), ve=v'(ljo—-1)(1—-0a), vs=v*alo, vs=-—-v/o,

and where,



v =w(l—-N)o)/(1=N)o+vaN), v=(1-N)/(1-a).

Equation (??) is loglinearized assuming that R;.; and C;;; are jointly lognormal and

homoskedastic to obtain:

EiAcy = Ey[§ ki + §odir + E3ai11 + 441, (A.4)

where,
(ca(r+0)vy)/(1+1)

= (ca(r +0)vy) /(1 + 7).

(ca(r +0)(r1 —1))/(1+7), &
(ca(r+0)(vs +1))/(1+7), &

&1
3

We assume that individuals can reallocate capital between the home and market sectors

within the period. This allows us to equate the gross marginal products of each type of

capital in (?7) and (?7) yielding an equation for &, and d; in terms of f; a;, and ¢;:

k’t = 7T1ft + Toy + T3Ct

dy = X1.Jt + Xoa: + X361

where,
X1 = wIT(b X2 = wT’H—Q + w;a X3 = CUT’]Tg + w;n
wi = (Wi +w3) /(1 —wivg), Wi = (wivs +we)/(1 — wivs)
u}; = <W1V4 + W4)/(1 - u)ll/z),
and where,

wi=—(N/1-N)a(l-1/o)o/((1 —a) +ac) —ac/((1 — a) + ao),
ws=ac/((1—a)+ao), ws=1/((1-a)+ ao),

we = —a/((1 — a) + ao),
m = (1/N)/(1+ (1 = N)wi/N), m=—(1—-N)ws/(N+(1-N)wi),

3= —wi(l—N)/(N+ (1 - N)wj).



The solution proceeds by the method of undetermined coefficients, by making an initial
guess that the loglinear solution will be of the form specified in (77).

N solves the quadratic equation:

Qanp + Qunep + Qo =0, (A7)
where,
Q2 = (Uspg — p3), Qr= 1+ + sy — 1), Qo =1y

where,

Yy =6m+EX, Ve =T+ X 83, Y3 =63+ Eoxs + 6y

and where,

Py =ENTL AN T A, e =N T A+ A + A5, g = AT 4+ Ajxs + AL
where,

/\I = )\1 + )\2V17 )\S = )\2 + )\21/3, )\'j); = )\2V27 )\Z = )\3 + )\21/4, )\E = )\4.

Neq 18 given by

_ — (V1 pg + VapigN. s — HaNep + Vo)
Vg + Yspignep — 3Ny + V30 +1— 0

(A.8)

ca

Elasticities of total capital with respect to last period’s total capital and the log technol-

ogy shock are then found as

Nrp = K1+ H3Neps  Npa = Mot H30eq-

All other elasticities are defined in terms of the elasticities above:

M = T1+ T30y Mha = T2 T T3Neas Nap = X1 T X3Tep> Nda = X2 T X3Meas
Mpg = Villgp T Vallgr +Vallep,  Npa = Villkg + V274 + V3 + Valley,
Myr =iy + (L =)y Mgy = a(l+1,,) + (1 — ),
Ny = (L —a)ng —aNn, /(1 =N), nu,=(1—a)n, +ao—alNn,,/(1-N).
Case 3



Parameter definitions for Case 3 are the same as in Case 4, with the following exceptions:

ng—CYU/((l—Oé)—FO!U), 1/351/*0(, nha:(1_a)nda_aN77na/(1_N)‘
Case 2

The solutions for the elasticities given in (?7) for Case 2 yield a quadratic equation in k

for 7.y,
Qati + Qi + Qo =0, (A.9)
where,
Q2 = (Yaps — p3), Q1 = (L +ypug +apy — 1), Qo = Pypy.
where,
v = (v — DAgo, Yy = (va — 1)A30, Py = v3)30,
and where,

Hy = X1+ A1, g = Aovi+ g, g3 =1 — A — Ao + Mg,

r=v(l—a), vy=v'a(llo), vz=-v'o,
V=T a0-NoeiN
— 14r —_  (r+d)a _ (r+d)a
M= MEmgaar MT o

Yy = (Vl - 1))\307 Yy = (Vz + 1))\307 )3 = V3A30.

The elasticity of consumption with respect to technology is a function of 7,:

n - — (W1 iy + 3piaN g, — Moy, + Va0)

g+ s, — Mgl T Y30+ 1 — @
and the rest of the elasticities are defined in terms of the consumption elasticities:

(A.10)

Mek = M1 T H3Neky  Mka = M2+ H37cq>
Mk = V1 7+ V3Tegy Mg = V2 + V3l)eas
My = 1 — @+ Qi Ny = @+ anyy,
M = =N /(L= N), 1 = = N /(1 = N).
Case 1

Parameter definitions for Case 1 are the same as in Case 2, with the following exceptions:

VQEV*aa nha:_Nnna/<1_N>'



