Short Note on the Method of Undetermined Coefficients (MUC)
in the RBC Model

Our log-linearized model is:

Eiryr = Mk + Xoar + (1 — A — A2) ¢ (27a)
Et(CtJrl — Ct) = O')\g Et(at+1 — kt+1) (27b)
ar = Qa1+ ¢&¢ (27¢)

This system is much simpler than the model in the original variables, but is not “solved” yet. The
solution we are looking for are equations for the economic variables decided by the agents (ct, k1)
as a function of the states of the economy (as, k).

To get that solution we use the MUC. Let’s start by guessing that our solutions for ¢; and k11
are linear functions of the states:

Ct = Tck kt + Nea Q1 (SOI/C)
kiy1 = Nk ke + Mk ar (Sol/k)

The MUC consists of replacing these guesses in the model and obtaining expressions of the form:
Nek ke + 7Nea ap = expression; - ky + expression, - a;
~—~ ~—~
unknown unknown

then the solution for the coefficients would be 7. = expression;, 7., = expression,. The idea is to
find the coefficients of the solution that are compatible with our model (27).

Let’s see how to get 1k, Ncas Mkks Mka

Step 1. Replace (Sol/c) in equation (27a):
ct
ki1 = ke + Aoar + (1 — A — X2) ek ke + Nea ar)
=M+ Q=X = 22)ma] ke + [+ (1 =X — X2)nea] ar

Nkk Nka

kiy1 = nerke + Nkaas (29)

Matching with (Sol/k) we immediately obtain:

[k = A1+ (1= M — o)

‘nka:)\2+(1_)\l_)\2)nca

We have already found expressions for ng and e, provided that we find 7. and 7.4.

Step 2. Substitute (Sol/c) into equation (27b); substitute both ¢;y1 and ¢4



Et(ct—i-l - Ct) =03 Et(at+1 - kt+1)
Es ((Nekke1 + Neatis1) — (Merke + Near)) = 0 A3 Erary1r — oAz kg

Nek (kt1 — kt) + Nea Ee(ar1 — ar) = o A3 Erarp1 — o3 ke (30)

Substitute (29) (ki+1 = Mgk kt + Mk ar) and Eragr1 = ¢ ay into (30):

Ner(Miek Kt + Nika @t — k) + Nea( ar — ar) = oAz P ar — oMk ke + Ma @)
Tlck (nk:k - 1) k¢ + [ncknka + nca(QZ) - 1)] ay = —o A3k ke + O->\3(¢ - nka) Gy (31)

Replacing ngr = A1 4+ (1 — A\ — A2)ner and ke = A2 + (1 — A1 — A2)7eq from (29) into (31), and
applying the core idea of MUC (equate coefficients of k; and a; on both sides):

nck(nkk - 1) = —0A3 MKk (MUC-1)
Nek Mka + nca(¢ - 1) = 0')\3(¢ - nka) (MUC—Q)

From (MUC-1) we can get nxk, then replace in (MUC-2) to get 7.,. The algebra involves solving a
quadratic:

Qanz, + Qinek + Qo =0

where

Qo = g3,
le)\l—l—f—a)\g,(l—)\l—)\g),
Qa=1— X — Ao

This is solved as a standard quadratic equation. Taking the economically relevant root (positive
Nek ), the solutions are:

-0 - V@10 o

Tlck

2Q2
—NeA2 + oX3(d — A2)
ca — S2
7 ¢—1+ (1 =X —X2)(Nek + 0A3) (52)
Nka = )\2 + (1 - )\1 - >\2) Nea (83)
Mok = A1+ (1= A1 — Ag) ek (S4)



