





Correcting for small sample bias: half-lives become large

again:
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Imbs et al defend their results

1) Measurement error: There are many sectors where
persistence is higher than at aggregate, which impossible if
measurement error were driving the result.
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autoregre e roots at the goo ds level A-:tual stimates for th United Eingdom 111.1 t:L te an example of within-country variation.
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2) Small sample bias:

Chen-Engel use the random coefficient model (RCM) rather
than the Mean Group (MG) estimator used by Imbs et al.

Imbs et al claim MG is more appropriate, as it does not imply
distribution al assumptions. When they test, the data rejects
the RCM specification used by Engel.

When Imbs et al rerun their tests on the Chen-Engel cleaned
dataset, but use the MG estimator, they restore their main
result.
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Q

uestions for discussion:

1) Does it bother you that leaders in our field continue to
disagree so strongly? In choosing a dissertation topic, is
controversy something you want to generate or to avoid?

Does the LT formula for the halflife apply if you use an
autoregression with more than one lag?

How informative are these tests about the Stockman-
Mussa debate about the role of sticky prices?

What is the implication of aggregation bias if true? Is the
real exchange rate not really persistent? Is the real
exchange rate less meaningful economically?

For those of you studying econometrics, do you have
any suggestions of econometric tools that could shed
new light on this issue?
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Part 3: Empirical tests of exchange rate models

PPP provides a basis for a convenient starting point for
a simple theory of the nominal exchange rate.

- Rearranging PPP implies that the nominal exchange
should be the ratio of national price levels:

e=P/P*

- This theory becomes usable if we combine PPP with a
theory of what determines the overall national price level,
such as a money market equilibrium theory:

- Suppose that real money demand is a positive function of

income (y) and a negative function of interest rate (i) (we
derive such conditions later in a micro-founded model:
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m’ =m* (y,i)
- And nominal money supply is exogenous: M> =M

- Suppose money market equilibrium condition equating
real money demand with real money supply:

i M
o (3.0) =

- Produces a theory of the price level:
P = M/md (y,i)

- This provides one simple theory of the exchange rate.

P M/m (y,i) :(Mj m’ (y.i)
P M¥m(y%i*) M m? (y*,i*)
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P M/m* (y,i) :(MJ (md(y,i)]
P' MFm! (y%i*) \M")/ | m® (y*,i*)

- A version of the “monetary approach to exchange rates”

- Predicts that the home currency depreciates if the home
money supply rises or output falls.
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Meese Roqoff (JIE 1983):

- Meese and Rogoff consider the out of sample fit of
exchange rate models developed in the 1970s, such as
the monetary model above. Some early tests indicated
these models fit the data fairly well, but these authors test
the models when they are estimated ‘out of sample.’

- Write the flexible price monetary model, based on PPP in
the following form.

s=m-m —yY(y—y)+A{ —i)

Where m and m* represent money supplies of the two
countries in logs, y represents income in logs and i the
nominal interest rate. The latter two terms enter because
they determine the level of real money demand in the
monetary model.
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- The yand 4 terms are parameters that will be estimated
from data.

- The authors also test a sticky price version of the
monetary model, which adds an extra term involving
expected future exchange rate movements based on the
long-run expected inflation differential.

- The authors begin by estimating the parameter values
based on data running from March 1973 to December
1976. Then they generate a forecast for the exchange
rate for January 1977 by using the parameters estimated
on data for the preceding months, and using value for the
regressors for the month of the forecast. 31/77 This is
what is meant here by an out of sample forecast.
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- They then add one month of data and re-estimate the
model, and then construct the February 1977 fitted value
by using actual data on the right-hand-side variables for
February 1977.

- To be concrete, for example with the flex-price model, we
would have

§2/77 — m2/77 o m:/77 o 7(y2/77 o y:/77) + 2"/(1.2/77 o i:/77)
They then calculate the out-of-sample mean-squared-error

A N2
o x(s,=5)

k

- Is it a big number? Compare it to the mean-squared
change in the log of the exchange rate. That is, the
m.s.e. from a “naive” forecast of the exchange rate:

— > (s;—5.4)
k = J J
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They generally found that at 1-, 3-, 6- and 12-month
horizons, the model could not “beat a random walk”.

Table |

Rool mean square lorecast errors.”

Random Forward Un:variate Vector Frenkel- Dornbusch- Hooper-
Model: walk rale auloregression  auloregression  Bilson" Frankel® Morton®
Exchange
rale Horizon
1 month 372 3.20 3.51 5.40 3.17 1.65 1,50
$/mark & months 871 9.03 12.40 1183 9.64 1203 2,95
12 months 1298 12.60 2253 15.06 16,12 18.87 15.69
1 month 168 172 4.46 7.76 411 &40 4,20
$/ven 6 months 11.58 11.93 22.04 1890 [3.38 13.94 11.94
12 months 1831 18.95 3218 2298 |B.55 2041 19.20
| month 2.56 267 2379 5.56 182 290 3.03
$/pound 6 months  6.45 7.23 727 1297 8.90 8.88 9.08
17 months  9.96 11.62 13.35 21.28 14.62 13.66 14.57
Trade- | month 1.99 M.A. 2.72 4,10 2.40 2,50 274
weighted 6 months  6.09 MN.A. 682 91 7.07 649 Tl
dollar 12 months B.65 14.24 11.14 10.96 11.40 980 10.35

*Approximately in percentage terms.
*The three structural models are estimated using Fair’s instrumental variablde technique to correct for first-order serial
correlation.

43



A common interpretation of the Implications:

- The result indicates that macroeconomic fundamentals
are not useful for explaining exchange rate movements.

- A long subsequent literature has supported this finding,
testing various improvements on the macroeconomic
model, and finding they cannot beat a random walk.

- In response, some papers use models of other types to
explain exchange rate movements. One example is to
borrow from the finance literature and use models of
information heterogeneity among traders.

- See for example the arguments in Flood and Rose
(Economic Journal 1999) “Understanding Exchange Rate
Volatility Without the Contrivance of Macroeconomics.”
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Engel & West (JPE 2005) and Engel, Mark & West (2008)

- These papers offer a reinterpretation of the earlier
evidence, indicating that it need not conflict with a
fundamental based model of the exchange rate.

- They borrow from asset pricing models in finance, which
posit that an asset price is a discounted sum of future
fundamentals (ie stock price is discounted sum of future
dividends)

s, =(1-b)) b'Ex, ,+(1-b)> b'Ez,.

J=0 j=0

Where b is the discount factor
x are observable fundamentals
z are unobservable fundamentals
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Engel and West show:

- If the fundamentals are nonstationary, then as the
discount factor approaches 1, the exchange rate implied
by this model approaches a random walk.

- Intuition: Think of fundamentals as having a random
walk component, and a stationary component that
fluctuates around the random walk component.

- As b goes to one, the distant future matters a lot. But
then, all the weight gets put on the permanent
component of fundamentals because the stationary
component is expected to die out.
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TABLE 1
POPULATION AUTOCORRELATIONS AND CROSS CORRELATIONS OF As,

CORRELATION OF As, WITH:

b @, © 4 7 Fa o . A A2y A Ax
(1) (2) (3) (4) (5) (6) (7) (8) (9)

1. 50 1.0 3 A5 05 01 16 05 01
i ks 2 14 07 28 14 07
3. 8 .52 42 34 56 44 36
4. 90 1.4 il 03 01 .00 03 01 00
5. ks 05 03 01 06 03 01
6 8 09 07 .06 i 1 09
. 95 1.0 3 .02 01 .00 .02 01 00
8. ks 03 01 01 03 01 01
9, 8 04 04 03 18 ) 05 04
10. 90 .90 b 04 —.01 — 05 02 — 05 =05
1. 90 95 b 05 01 =] 04 —.00 =02
12, 95 95 b .02 —.00 —.01 01 —= ()2 o |
155, 95 .99 b 02 01 .00 03 01 =00

NoTe.—The model is 5, = (1 — 8 3_, b'Ex,, or 5, = .fn_,_j.iv}.x The scalar variable x, follows an AR(2) process with
autoregressive roots ¢, and ¢. When ipl = 1.0, _"n' ~AR(1) with parameter ¢. The correlations in cols. 49 were computed
analvtically. If ¢, = 1.0, as in rows 1-4, then in the limit, as 5— 1, each of these correlations approaches zero.

b is discount factor, ¢ and ¢, are persistence of
fundamentals
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First, is this relevant?

- It depends on how big b is in practice. What matters is
the size of b and the persistence of the transitory
component.

- Engel-West do some calibration and simulation
exercises. Simulate data for b=0.9, and put in standard
tests, cannot reject nonstationarity of exchange rate.

- The implication is that we cannot discard models based
on fundamentals if they cannot forecast out of sample.
This is what you should expect if fundamentals are highly
persistent and discount factors are high.
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One test of the theory: Granger Causality tests

- If it is expectations for future fundamental movements
that determine the exchange rate, than instead of testing
whether lagged fundamentals explain exchange rates, we
should be testing if the current exchange rate predicts
future movements in fundamentals.

- The authors test this by Granger causality tests.
- Obtain data on fundamentals from monetary model:
relative money supplies across countries, interest rate

differential, inflation differential, output growth differential

- Regress fundamentals on lags of the exchange rate, and
vice versa.
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TABLE 3

BIVARIATE GRANGER CAUSALITY TESTS, DIFFERENT MEASURES OF Af,

Furr Samrere: 1974:1=-2001:3

United
Canada  France  Germany Italy Japan  Kingdom

RO

O e 0

RO

O e 0

6.

. A(m — m*F)

A(p— p*)

§— %

A1 — %)

A(m— m*) — Ay — y¥)

Ay — ")

cA(m — mF)

A(p— )

;—

A1 — %)

A(m — m*) — Ay — y¥)
A(y— )

A. Rejections at 1% (%) 5% (#%), and 10% (*) Levels of
H,: As, Fails to Cause Af

B. Rejections at 1% (¥##%) 5% (*%), and 10% (*) Levels of

H: Af, F’:lilx to Cause As,

NoOTE.—S5e¢e the notes to earlier tables for variable definitions. Statistics are computed from fourth-order bivariate

VARs in (As, Af)'. Because four observations were lost to initial conditions, the sample generally is 1975:2-2001:3, with
exceptions as indicated in the note to table 2.



Findings:

- It appears that the exchange rate may Granger cause
the fundamentals.

- But the fundamentals do not Granger cause the
exchange rate.

- This is consistent with their theory.
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A further test of the theory: quasi present value tests

- The theory proposed above resembles the present value
model for the current account we studied earlier (CA was a
discounted sum of expected changes in net output, NO.)

- Recall that to test that model, we used VARs on NO and
CA to generate a forecast of future changes in NO. These
were then put into a present value formula to compute
model prediction for CA.

- This method cannot be fully used here, because some of

the fundamentals in the present value formula for the
exchange rate are assumed to be not observable.
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- But Engel-West (2005) does part of the test, by running a
VAR on lagged fundamentals (and the exchange rate) to
get a forecast of future changes in fundamentals, call it F.

- Then just see of this F is correlated with changes in the
exchange rate

- F1 is fundamentals forecast using just lagged fundamentals
iIn the VAR, F2 uses exchange rate also in the VAR.
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This table reports the median values across countries

Information
Sel h = (.5 h = 0.9

Y — .04 — .05
E, 10 24

Findings:
- The correlations are far less than 1, reflecting the absence
of key fundamentals, assumed to be unobservable.

- The result works best when the exchange rate is included
in the VAR (F1), and the discount factor is high (b=0.9).

- The fact there is some correlation indicates some support
for the theory.
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Engel, Mark and West (2008) extend this work in several ways,

One of which is to proxy expected future fundamentals with
results from surveys of industry professionals.

Instead of using PPP with money demand, they start with
monetary policy rules: interest rate reaction functions to
inflation () and output gap (y):

i =y,4q +7.Ex, +7,y for home country
i =y,q, +7.Exwm+y,y, forforeign

Combine these together (with uncovered interest rate parity
condition rather than PPP, to be discussed later) to compute
a forward looking equation for the real exchange rate, q:
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(1 Y , .
q; = _jzo(l_l_ y, ] Et |:(7/7r _1)(7z.t+1 —7 f+1)+ Yy (yt — Y ):|
Engel-West (2006) estimated this by a VAR on the three
variables to compute the present value. Results limited
because expectations of market participants depend on
many things other than just the lagged values.

Engel-Mark-West (2008) use survey data to proxy for the
expectations: Consensus Forecasts surveys economic
forecasters twice a year on expectations for the current year,
next five and next 6-10 years of these variables.

Estimate equation in first differences, 1997-2006. Estimate a
panel over US real exchange rate with 11 countries in the
data set.
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Regression results, 5, =0

Coefficients Standard Error
Y discounted -0.6106 0.2052
n discounted -3.8850 2.3606

Regression results, b, #0

Coefficients Standard Error
Y discounted -0.8802 0.2115
m discounted -4 3405 2.2901
q lagged 0.2522 0.0678

Note that the coefficient on inflation is negative, contrary to
the monetary model. The reason is the monetary policy rule.
Question: can you explain why this is the case?

The authors do not report tests of model fit.



Questions for Discussion:

1) We see the important role of expectations. What do you
think about the merits of the alternative ways of dealing
with expectations here: VARSs, surveys? Any better ideas?

2) Are there more general monetary models you think might
work better (Several have been tried in the literature)
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Part 4: A theory of real exch. rate: Balassa-Samuelson

1) Backqground:

There is a systematic deviation from PPP correlated with
iIncome.

Observation: Richer countries have higher costs of living
(appreciated real exchange rates)

In(P/F)=a+ pIn(y,/y,)+E

In data find significant positive value of gfor last half of
20" century.
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Taylor-Taylor (2004):

In{p/pls)

(2) 1995 data (N=142)

In{y/vUS)
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There is a classic model due to Balassa (1964) and
Samuelson (1964) that offers an explanation

Two countries
Two goods: traded and nontraded
One factor: labor usable for producing either good

Production:
Y, =A L,
Y, =ALy
Yr=ArL7
Y'v=A,L,
Competitive price setting:

P.=W/A, where W is wage
P,=W/A,
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Pr=W /A7
Py=W /Ay
Law of one price for traded goods:
K =r
W/IA =W /A,
WIW =A. /A,

Cobb Douglas preferences and price index:
C=aCiCy*

P=PP"™°

Real exchange rate, given no nominal exchange rate here:

P

1=
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Substitute in:
% % *1— % — % 0 % % 0 * % 0
P* PP plp-e :[PNJ :[W /AN] :[AT /ANJ

P~ PP pip® P W/A, A lA,

q:

- So if we want to explain why g falls when productivity
rises in the home country, this would be the case if the
productivity gain is biased toward traded goods:

14 g W P

A, WP

- Usually a rise in productivity lowers the price of a good,
but in this two-sector framework a productivity shock to
the traded sector instead raises the average price level.
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2) Berqgin et al (2006)
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-

-

-

We examine the evolution of the Balassa-Samuelson

The New Stylized Fact

correlation over time.

Run cross sectional regressions for each year:

Annual data from Penn World Tables (PWT) 1950-95.

IN(R /Rys) =a+gIn(y;/y)+é&

Also consider:

some data from earlier years from Maddison
dynamic panels for 10 year periods.



Fig 1la. Price v. per capita income: 1995
(in logs, PWT)
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Fig 1b. Price v. per capita income

(in logs, PWT)
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Fig 1c. Price v. per capita income: 1913

(in logs, Maddison sample)
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Fig 2a. BS effect in Cross Sections
(PWT data 1950-1998, full samples of 53-165 countries)

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995
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Fig 2b. BS effect in Cross Sections
(PWT data 1950-1998, 1950 sample of 53 countries)
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Table la. Cross Sectional Regressions (PWT)

Slope from regression of In(p*/p) on In(y*/y)

Year N o SE

1950 53 0.08 (0.07)
1955 69 0.11 (0.07)
1960 108 0.19 (0.05) ***
1965 109 0.20 (0.05) ***
1970 111  0.20 (0.05) ***
1975 112 0.20 (0.05) ***
1980 118 0.20 (0.05) ***
1985 118 0.27 (0.04) ***
1990 128 0.36 (0.04) ***
1995 142 0.41 (0.04) ***
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The New Stylized Fact

<+ Summary of new findings

= The Balassa-Samuelson effect has not been a
“universal constant” in history.

= Was weak or nonexistent until middle 20t century.

* Has grown steadily of time, and is now very strong
Indeed



Is the “Standard Theory” Relevant?

<+ Options to explain a rising BS effect :
P/P* = (P\/P*\)° = (A/AL)° 1 (A*{/A*)°
1. Productivity growth increasingly concentrated In

traded sector over time.

2. Growing size of nontraded sector over time (rise in
theta)

4 These features are exogenous in the “standard
theory.”



New Model: |Ideas from Trade

1 Developments in trade theory on how these
features might develop endogenously.

- Motivated by observation that:
* Only a small share of of firms engage in trade
= These tend to be large and highly productive

< Models developed to replicate this:
* Heterogeneous continuum of monop. compet. firms
= Must pay a fixed cost to engage in trade

= So only firms at the high end of the productivity
distribution can engage in trade profitably

= Some examples: Melitz (2003), Helpman, Melitz &
Yeaple (2003), Eaton and Kortum (2002)

= Macro: Ghironi & Melitz (2004), Bergin & Glick (2004),



New Model: |Ideas from Trade

1 Relevance for Balassa-Samuelson macro issue:

* Endogenously satisfies BS precondition: not by
coincidence that productivity related to tradability.

= Might apply to certain sectors of the economy as well
as firm level. Endogenous determination of traded v.
nontraded sectors.

* Model of endogenous BS might explain why
accumulation of productivity over time in certain
firms/sectors could lead to higher linkage between
productivity and tradability, and rise in BS effects.



New Model: Suggestive Evidence

- Does tradability change over time?

-+ At firm level:
Bernard and Jensen (2001): 12.6% of exporting firms in
one year stop the next year, and13.9% of non-exporters
start. (US manufac plants 1987-1997)




New Model: Suggestive Evidence

4 At sector level:

We ranked US manufacturing industries (2 or 3 digit
level, from NBER-CES manufac industry database) by:

- productivity levels, and by
- shares of US trade by sector (1958-1994)

Spearman correlation between productivity
and tradability:

1958 1994
2 digit 034 = 053
3 digit 029 =  0.47

See a positive correlation and it grew over time.

-+ Evidence that BS ‘precondition’ is plausible and grew.



New Model: Overview

Two countries (H,F).

Distinct continuum of goods i=(0...1) in each country
Differentiated goods, CES aggregation in preferences
Imperfect competition, cost markup pricing
Production (y;) linear in labor (I;) and productivity (A;)

Fixed total labor supply. Mobile between goods but not
countries. Each country has one equilibrium wage (W).

Stochastic productivity draws, follows continuous
distribution over goods.

Firms export only if profitable after paying a fixed cost of
trade (f,) each period. Fraction (n) will be nontraded.



Model Overview:
CES Consumption Aggregates

(e I ae Jie) o

0

:(g[n*])%(cH Yo + (1—9[n*])%(CFT e, Onl= 2—1n*

(9D (¢-nig 97D
Where . _ [n[CHN ] +(1—n)[CHT j ]

1-n

Crn {GJ; ! (c)+ oliT1 CHT{( L jis E(Cm)@dir

[REN

Analogously for foreign country.



Model Overview:
Corresponding Price indexes

P= (ol 1(Ry) "+ (L-oln ) (R )

Where 1/(1-¢)

Py =(n(Pun )™ + @=n)(Pur)™")

(o] ({2

1

NI I o1
A e

Analogously for foreign country.

I:)HN




Model Overview: firms

Production:

Yui = Al

Price setting:

6 W
p—1 A

Pui = p:n =

Marginal trading condition:

i 2]
Hn An Hn P X

Analogously for foreign country.



Model Overview:
T and NT “average” productivity

(A) "= [
(Ao <[ 2 A

n

(A" =2 ](A) " a

0



Model Overview:
T and NT “average” productivity

ALt




Model: Some analytics
Can write the real exchange rate

w/A Ay
P e[n](w*/A*] + (1-6[n]) = j
P* s © VP
o[n'T + (1—9[n*])[AT/£[‘-.V\\;\{;2*)

Real exchange rate appreciation if:
= Rise in relative home wage
= Rise in home traded productivity relative to average

= Movement in share of nontraded goods (n): can’t sign
net effect analytically.



Model: Some analytics
Changing share of nontradeds

1 (A VG,
o—1{ A[n]) 1-n *

A productivity rise biased toward the most tradable
goods:

= Lowers relative productivity of marginal traded good
» Forces exit of marginal traded goods

= So trade becomes more concentrated in most
productive goods.




Model Intuition: changing tradability ranking

A stylized example of 20 sectors with heterogeneous
productivity:

1.2

<--Nontraded Traded-->
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Model Intuition
Under exogenous tradability: not satisfy BS precondition
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Model Intuition

Under endogenous tradability: tradability responds to
productivity to satisfy BS precondition

May take time for new trading pattern to dominate old

1.4

<--Nontraded Traded--> —
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Sectoral heterogeneity is a reality: 20th century

Figure 6
Sources of Productivity Growth in the United States, 1958-96




Model Simulations - Objectives

Throw random shocks at the model and watch trade
pattern evolve along with price effects to deliver BS.

Thereby demonstrate how BS precondition and BS
result not matter of coincidence, but arise naturally

Demonstrate that this can generate the new stylized
fact that the BS effect grew in strength over time.

Gauge contributions of alternative causes: changing
tradability ranking, changing share of tradeds.



Simulations — Experiment Setup

Discretize continuum of goods to 10 sectors.

Calibrate the starting productivity distribution of both
countries at the 10 decile levels for US data for 1958

For each sector in home country (US), take
sequence of 40 annual random (Pareto) draws.

Productivity evolves as maximum of draws to date.

Calibrate distribution so that the cross-sectional
distribution broadly resembles the US data for 1994.

Solve model for each year, recording equilibrium BS
coefficient and nontraded share for each decade.

Do 1000 times, reporting mean values and 95% CI.



Simulations — Model Calibrations

Comparing final Productivity Distributions in Data and
Simulations

251 | | | | | | | | [

20 //
15| / i

10+

/
—

O | | | | | | | |
0 50 100 150 200 250 300 350 400 450

Distribution for 1994 data (solid line) and the 5-95%
coverage band after 40 years of stochastic draws



Simulations — Model Calibration

1 Elasticity of intersectoral elasticity: ¢ =2
- Elasticity of intrasectoral elasticity: y =6
(so that markup = 20%)

2 Fixed cost of trade: fx =0.10

(to set initial nontraded share at n=5 out of 10
sectors)



Simulations — Benchmark case

BS coefficient v. years

0.4
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0 =
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/
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10 | 26 | 36 | 40
Note: Initially average BS near zero and not significant
BS rises over time to large and significant level



Simulations — Benchmark case

Years yly* plp* BS traded traded*
(mp/mq (1-n) (@)
p* y*

0 1.00 1.00 - 5.00 5.00

10 1.11 1.00 0.024 4.13 5.00
20 1.28 1.04 0.147 2.89 5.19
30 1.44 1.08 0.213 2.15 5.73
40 1.61 1.12 0.233 1.61 5.95

Note: last two column indicate that fall in home trade
share might also contribute to result of rising BS



Simulations — Exogenous trade case

BS coefficient v. years

1

0.5+
95%

e
05/ mean

1k
-15 L

2l 5%
-2.5

10 | 26 | 36 | 40
Note: No significant BS effect. Endogenous tradability
IS necessary to result in previous slides



Simulations — last case

-4 Question:

How much of endogenous BS effect in benchmark
case due to changing tradability ranking, and how
much due to changing share of nontraded goods?

< Experiment:

Allow endogenous ranking of tradability to evolve,
but hold exogenously fixed the number of traded
sectors at 5 out of 10.



Simulations — Exogenous trade case

BS coefficient v. years

0.15
0_1,\\\\\\\9\50/\0\

0.05 |

O/ mean L

—
-0.05 -

T 5%

-0.1+

-0.15 - /
-0.2 /

0.25 /

-0.3

0.35 | ‘ ‘ ‘
10 20 30 40

-+ BS effect does grow, and is significantly positive.
<+ But end value is 1/5 the size as in benchmark case
< S0 concentration of trade (rise in n) is important.



3) Papell and Prodan (2008) or Lothian and Taylor (2008) to
be presented by student
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