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. Understanding Newton Methods

. Simple Examples in TROLL

. Finding a Steady State in Large DSGE Models



Philosophy
Inch by Inch its a Cinch

But Yard by Yard it May be too Hard



General Strategy for Finding the Steady State of a
Nonlinear Model

We want to find solutions to a function

F(Y,Z,0) =0

where Y are endogenous variables, Z are exogenous variables and 6 are a set of
parameters. But, the function may include some nasty terms so we need a basic
strategy for finding solutions that works.



General Strategy for Findin%/lthe Steady State of a
Nonlinear Model

What are some options for finding a solution to

F(Y,Z,0) =0

1. Choose an algorithm, a function, your desired exogenous variables and pa-
rameters. Then let the computer go to work and if it doesn’'t work come up
with better starting values until it does work. This can be a very time con-
suming process. Some people have described it as the work of a madman!

2. Use a Simple Divide and Conquer Strategy!



Divide and Conquer Strategy

1. Choose a basic Newton Algorithm and understand what its doing on your

computer!

2. Parameterize the nasty function initially so that it will be easier to solve
(where you can either guess the solution or where it will be easier to solve
with bad guesses for the endogenous variables).

3. Once you have a solution then as long as the functions are continuous and
differentiable Newton will get you to the desired solution as long as you take
small enough steps. And it will get you there very quickly!



4. If the function is not continuos or differentiable approximate it with a func-
tion that it is. Classic example is a kink (or the zero interest rate floor)

which can be approximated with a continuous and differential function like

the arctan function.



Figure5: The Global Economy Model (GEM)
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Understanding Newton Methods Using a Simple 2
Equation Linear Example
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What is Newton’s Method?

Rewrite the model in the form

F(Y,Z,0) =0

example

—-X-Y -2 =20



Figure 1. Example of a Simple Linear Model
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Figure 2:



Find the Jacobian which is simply the matrix of partial derivatives



For any given values of X and Y define the residuals of each equation. For
example, if we guessed X and Y to be both zero the residuals would be

—-X+Y =0

X+Y -2 =20

RES1 0-0=0
RES2  —-0-0—-2=-2



Take a newton step which is simply
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It may be time for a complicated nonlinear problem...

_X4+Y =0
X2_v2_2 =



Figure 3: Example of a Simple Nonlinear Model

Y2 (0,1.41)

1.1

Y1
(-1.41, 0) (141, 0)

(0, -1.41)

Find the Jacobian which is simply the matrix of partial derivatives
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Figure 4: Fantastic! Now we are ready to solve GIMF.

| NTGEPs (HO) | | TG EPs (HO) |

| Unions (HO) |Sticky Wages

OLG HH (HO) LIQ HH (HO) LIQ HH (RW) OLG HH (RW)
v v v ¥
|OLG |LIQ [*LIQ |*OLG
Sticky Quantities Sticky Quantities
Retailers (HO) Retailers (RW)
Sticky Prices Sticky/ Prices N "
L=U L=U
Import
Gov't (HO Agents " Gov't (RW)
(HO) YSF || (o) YrCH
Import Adj. Costs
YIF Import Y*H
Agents Distributors
(HO) of Inputs (RW)
v StickyfPrices Import Import StickyjPrices
G A Agents Agents " *A *D e w*G
K Y A YTF (HO) (RW) o YTF N YA Z K
4 / \
ZN YN YT < YTH ZT YimporN Z*T Y*TH Y*T Y*N Z*N
% Sticky Prices Inv. Sticky Prices¥ CA(\)dSJ'LS $ Sticky Prices Inv. Sticky Prices T
NTG (HO) Adi. TG (HO) Tradables (RW) Adj. | Nontradables (RW)
Manufacturers Cost Manufacturers Manufacturers oSS | Manufacturers
%+ * L 3 L > L ) % * e
S | Prajcakrilal | BPri:

| TG EPs (RW) | | NTG EPs (RW) |

Sticky Wages| Unions (RW) |




