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Plan of the talk

1. Microfoundations of macroeconomics, |

1.1 Rational Expectations—Representative Agent

1.2 Aggregation(s)

2. Microfoundations of macroeconomics, |l

2.1 VAR models. One-step-ahead prediction error
2.2 Estimated representation and SVAR

2.3 Relative importance of technology and demand
2.4 The RBC, Blanchard and Quah, etc., Gali



Plan of the talk

3. Two problems with SVAR analyis

3.1 Fundamentalness

3.2 Aggregation.

3.3 On Dahlem report

4. A possible way out: Dynamic factor models

4.1 A restricted model

4.2 The assumption of fundamentalness. A strong motivation.

4.3 Still problems remain



1. Rational Expectations and Representative agent

Closing the model. Agents are not predicting nature but a system which includes
themselves.

—Heterogeneity impossible (extremely difficult): otherwise agents would have to
predict other agents’ decisions (learning, convergence).

—As a consequence aggregation is only seldom mentioned.

Moreover, we should recall all these systems never mention crucial problems that
arise form heterogeneity:

—capital, consumers and stability.

When | say “Aggregations” | also refer to temporal aggregation and measurement

errors. Wrong idea that aggregate data are micro data aggregated.



2. Microfoundations II.
VAR analysis.
You start with

(I—AlL—"'—Apr)Xt:ut

The next step is
x;=(—AL—- - — AL 'y = (I + B L+ By L*+-- - )Juy = B(L)u,

Then
x; = [B(L)G] |G~ 'ay| = C(L)v,

with the matrix G determined by economic theory, institutional settings, common

sense, etc.



2. Microfoundations II.

As an example, consider the debate on the relative importance of technology
shocks and demand shocks, beginning in the eighties with 1(1) variables, Nelson
and Plosser, Beveridge and Nelson, the RBC. Everything begun with the fall of
deterministic trends,, so that what is permanent and what is transitory is no longer
clear.

After a decade of discussions Blanchard and Quah proposed a SVAR that became
the standard. The matrix (G was obtained by imposing that

1. Technology and demand are orthogonal

2. Only technology has a permanent effect on output.



3. Microfoundations. Fundamentalness
However, we know that there exist moving average representations of x; that are
not fundamental. In other words, why do we start with x = B(L)u; to introduce
our economic theory considerations ? Why don’t we start with any other moving
average representation ?
Consider

Yr =Ty — Tp—1 = poWr + Prwe—1, po+pr=1
where wy is a white noise representing shocks to technical progress, while 1; is
the log of productivity. Thus p; is the fraction of the shock w; which becomes
an increase in productivity during period ¢, while p, is the fraction of w; which
becomes an increase in productivity during period ¢ + 1.

Rewrite the process in standard form

P1 P1
yr = (powy) + —(powi—1) = 2z + —2-1= (1 +al)z
Po Do
Now, v < 1 iff pg > p1, which is not necessarily the case. If & > 1 then 2 is not

fundamental for v;.



3. Microfoundations. Fundamentalness
Yt = (1 + CEL)Zt
Now, a@ < 1 iff pg > p1, which is not necessarily the case. If & > 1 then 2z is not

fundamental for ;. If that is the case

1 B F B a 1F
1+aLyt_F+ozyt_1+or1F

Thus z; belongs to the space spanned by future values of y, not present and past.

Yo = Y1+ Yo -

Zt =

If you want the fundamental representation of y:

1+ al
—
1+a-tL”

But of course the fundamental and the structural representation do not coincide.

w=(+al)z=(1+a"'0)| — (1+a7'L)G




3. Microfoundations. Fundamentalness
In general there is no reason to believe that the white noise emerging from the
solution of the prediction problem has a structural interpretation. In our case further

information is necessary.



3. Microfoundations. Fundamentalness

Consider the following model (D. Quah)

L)b(L)v,
B)b(B)vy

where 1; and ¢; are income and consumption respectively, 5 = 1/(1 + 7‘). Con-

Y — Y1 = a(L)uy + (1 —
¢t —ci—1 = a(Bu + (1 —
sumption is determined according to life-cycle-permanent-income, the agents ob-

serving the two components of income. Then the matrix
<a<L) (1- L)M))
a(3) (1= pB)b(3)
has a root for L = (3, wich is a value smaller than unity in modulus, thus the wrong
side of the unit circle. In this case the structural shocks are non fundamental. On

the other hand, the econometrician, who uses a VAR for he observables y and ¢,

does not recover u; and vy.



3. Microfoundations. Fundamentalness

Start with the fundamental representation
A(L)x; =w, x=B(L)w
You get all possible MA representations by inserting functions
x; = [B(L)G(L)] [G'(F)u]

under the condition G(e~)G’(e") = I fora.a. 6 € [—7 7.
For example, in the univariate case

a a—z
a <1

B.(z)

:m1—dz

which is called a Blaschke factor and

which is called a Blaschke product.

10



3. Microfoundations. Fundamentalness

In the multivariate case you can take diagonal Blaschke matrices, scramble them

using invertible matrices

Bi(z) 0 - 0
B.,(z) --- 0 Y,
0 0 - Bay(2)

make products etc.

11



3. Microfoundations. Fundamentalness
Fundamentalness has great potential importance. The fundamentalness problem
implies that there is room for further information when we try to achieve identifica-

tion. What you know on the diffusion of technical progress, for example, might be

used.
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3. Microfoundations. Aggregation

Suppose the variables x;; are 1(1) and that
Yit = QTi + Wit

with u;; stationary. This means that each of the y’s is cointegrated the correspond-

ing . Now, what about the aggregates

Yi=>vyu, Xi=22 Ti

Are they cointegrated ? The anwer is NO, unless the coefficients «v are equal (this
is not completely accurate but almost).
My conclusion is that cointegration between macrovariables is not the consequence

of microcointegration.
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3. Microfoundations. Aggregation

By the way, | did not find the cointegration section of the Dahlem report very
convincing. | do not know that cointegration has interpretations that go beyond
the representative agent. As you know, when 4 and x; are cointegrated, Granger

representation theorem has that an ECM links them
Ayt = CL(L)AQ% + ﬁ(?ﬁ—l - /Yxt—l) + Tt

This is a mathematical result. But if cointegration of the aggregate leads you to
suppose that agents are using an ECM, then you are assuming a representative
agent. In conclusion, there is nothing in cointegration as such that leads us out of
the mainstream paradigm.

However, cointegration people are bravely fighting against bad econometric prac-

tice.
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3. Microfoundations. Aggregation

Aggregation and VARs. Consider

() = (e lly bally bl o

This is Blanchard-Quah, but we have 2 technology and two demand shocks. On

the other hand A y y
By ) ()

is what we would get by following the standard procedure.
Problem. Is 1V; influenced by the micro demand shocks? YES, unless very special

conditions on the polynomials a;;(L) are fulfilled.

15



4. Dynamic Factor Models

Tt = Xit + &t = bi(L)ug + &t

= b1 (L)uye + bia(L)ugy + - - - + big(L)ug + &t
—fort =1,2,...,n; typically n is huge; consistency results are obtained for 7,
the number of observations for each series, and n, tending to infinity
— @ is very small as compared to n in empirical applications
— Xit are the common components; u;; the common shocks; the vector w; is an
orthonormal white noise
— &y are the idiosyncratic components; §; L u;; forallz, j, ¢, T
— the filters b;;(L) are square summable

— the vectors Xt = (X1t Xne) @and & = (&1 - -+ &¢) are stationary
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4 Dynamic Factor Models

Xit = bﬂ(L)ult + bZQ(L)UQt + -0+ bm(L)uqt

We assume that the common components are pervasive. Suppose for example
that

Xit = bity.

Then pervasiveness means that

%bfzoo.

1=1
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Idiosyncratic components

Strictly idiosyncratic

Eir L & foralle, 7,1 # 7, 7.
We do not need so much. Let X% (6) be the spectral density of £,,;. We assume

that Aj,,(6) < A for all n.

Local correlations among idiosyncratic variables are allowed.
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Estimation. Example (all you need to know to understand everything)

Assume the elementary example
Tit = biug + &

Take the average

1 n 1 n 1 n
— > Ty = (—sz')UtJF—Z@t
n =1 n =1 n =1
The variances are
1 n 1 n\? 1 _ 1
var— Y Ty < (— > b2~> 02 + —nmax varé;; = biag + —-M
n i=1 n i=1 n i n

Thus the average of the x’s converges in mean square to ;.

19



Example (continued)
Back to

1 n 1 n \? 1 _ 1
var— Y Ty < (— > b2~> 02 + —nmax varé;; = biag + —-M
n i=1 n i=1 n i n
What if

b, — 0

This problem is solved using principal components of the x’s
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4. Dynamic Factor Models: Fundamentalness
Let us stick to rational spectral density and rational representations.
Suppose X; is n-dimensional, has rational spectral density f () and that rank f (6) =

n for a.a. 6 € [—m m|. We say that x; is full rank. Let
Xt = B(L)ut (*)

be a rational MA representation. Then (k) is fundamental iff det B(z) = 0 has no
roots of modulus smaller than unity. All other rational representations are obtained

as
x; = [B(L)M(L)] [M'(F)uy]
where M is a Blaschke matrix.
If the representation
Xt = C(L)Vt (**)
is non-fundamental, there exist a neighborhood of () in which representations

are non-fundamental. Indeed, det C(z) = 0 has roots of modulus smaller than

unity.
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3. Rational spectral density. Rational representations. Non-full rank, tall systems
Now suppose that rankf(f) = q¢ < n for a.a. § € [—m 7]. In this case the

rational representations can be expressed in the form
Xt = B(L)ut (*)

where B(L) is n X g and w; is ¢ dimensional (tall systems). Representation (>|<) is
fundamental iff rank(B(z) = ¢ for all z such that |z| < 1. Consider the example
rr = au + bus_q
Yy = cuy + duy_q

Elementary algebra gives

B 1
~ ad — be

so that u; is fundamental unless ad — bc = 0. This suggests that in the tall rational

(dﬂft — byt)

Uy

case (), uy is generically fundamental.
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4. Dynamic factor models. Fundamentalness

The common components of the dynamic factor model are
Xnt = An(L)ut
A common restriction is that
A,(L) = B,N(L)
where A, isn X r, N(L)isr X q, 7 > g, so that
Xnt = BnFy

where
Ft = N(L)ut

is a vector of static factors.
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4. Dynamic factor models. Fundamentalness
Rewrite
Ft = N(L)ut (*)
Usually we assume that (>|<) can be approximated by an autoregressive model like
F; = SFi_1 + u,
that is
N(L)=(I—-SL)™*

But if u; has structural interpretation this implies that we believe that the structural
shocks are fundamental for F; and therefore for x,;. This can be convincingly

motivated in a tall system.
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4. Dynamic factor models. Aggregation
Back to

() = (e ey by b = () ) ()

If Ay, and U, are just to variable out of a huge macroeconomic dataset, then we

can estimate the four shocks of the structural disaggregated model.
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4. Doubts, problems, Dahlem report

— What if agents do not use shocks but macrovariables.

— Here we have many possibly heterogeneous agents, not interacting agents. Can
we say that part of macroeconomics only needs heterogeneity of agents, not nec-
essarily interacting agents ? | am sure that financial markets cannot be analysed
without interacting agents. Is this true for the whole macroeconomics ?

— The Dahlem report has a tone as though everything has to be rebuilt from scratch.
But we read these days very persuasive analyses of the crisis that are based on
stylized representations of the capitalistic economy. Marx and Keynes, Kalecki,
gave impressive analyses of capitalism with poor formalization.

— Microfoundations, stylized representation, narrative,
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