
l 
{ 

FEDERAL RESERVE BANK OF DALLAS 

,j Diversifying Texas: 
Recent History 
and Prospects 

William C. Gruben and 
Keith R. Phillips 

Interest Rate Spreads, 
Commodity Prices, and 

the Dollar: A New Strategy 
for Monetary Policy? 

Cara s. Lown 

July 1989 

• • 

conOIlllC CVICW 

This publication was digitized and made available by the Federal Reserve Bank of Dallas' Historical Library (FedHistory@dal.frb.org)



Economic Review 
Federal Reserve Bank of Dallas 

July 1989 

President'and Chief Execu~ Officer 
Robert H. , Boykin 

First Vice President and Chief Operating Officer 
William H. Wallace 

Senior Vice President and Director of Research 
. HalVey Rosenblum 

Vice President and Associate Director of R~ 
. Gerald P. O'Driscoll, Jr . 

. Vice President and Economic Advisor 
W. Michael Cox 

Assistant Vice President and Senior F£onomist 
Stephen P. A. Brown 

Economists 
National and international 

John K. Hill 
Robert T. Clair 

Evan F. Koenig 
Joseph H. Haslag 

Linda C: Hunter 
earn S. Lown 

Regional and Energy 
William C. Gruben 
William T. Long III 

Keith R Phillips 

Editors 
Virginia M. Rogers 
JaniS P. Simmons 

The Economic Review is published by the Federal ReselVe Bank of 
Dallas. The views expressed are those of the authors and do not 

necessarily reflect the positions of the Federal Resetve Bank of Dallas or 
the Federal ReselVe System. 

SubSCriptions are available free of charge. Please send. requests for 
Single-copy and multiple-copy subscriptions, back issues, and address 

changes to the Public Affairs Department, Federal ReselVe Bank of 
Dallas, Station K, Dallas, TeJeal> 75222, (214) 651-6289. 

Articles may be reprinted on the condition that the source is credited 
and the Research Department is provided With a copy of the publication 

containing the reprinted material. 



Contents 

Page 1 

In the 1970s, growth of the energy industry reduced the 
diversity of the Texas economy. Since 1979, however, growth 
of other industries, particularly those producing services, has 
increased the state's economic diversity. A declining energy 
industry also contributed to diversification in the 1980s. 
Gruben and Phillips use a statistical measure to examine Texas 
economic diversification from 1970 to 1988. 

Diversity can stabilize an economy, reducing unemploy
ment. For each of 59 industries, Gruben and Phillips calculate 
the contribution to economic stability in Texas. They find that 
growth in industries producing energy and most durable 
goods would reduce stability. Growth in industries producing 
services and many nondurables would increase stability. 
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Over the past decade, the relationship between the M1 
monetary aggregate and the general level of prices has broken 
down. As a result, new strategies for conducting monetary 
policy have been proposed. One strategy involves monitoring 
three financial variables-the spread between long- and 
short-term interest rates, commodity prices, and the value of 
the dollar-for insights into future movements in inflation. 
Lown presents the rationale for using the financial variables as 
indicators of inflation, examines their past performance, and 
discusses the role they should play in the formulation of 
policy. 

Lown concludes that the financial variables show prom
ise as inflation indicators. Further work is needed, however, 
to determine how disturbances unrelated to inflation affect the 
variables. Until this work is completed, and the indicator 
strategy is thoroughly compared with alternative policy ap
proaches, it would be premature to put much emphasis on the 
variables in the policy process. 
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Recent History -and Prospects 

T he increased volatility of the Texas economy 
during the 1980s has spurred discussion 

about industrial diversification as a goal of state 
policy. I Because fluctuations in the energy sector 
have been a primary cause of state economic in
stability, many policymakers view diversification 
as meaning growth in anything but energy. The 
possibility that growth in some other industries 
could also increase economic instability has been 
overlooked. 

What is often meant by diversity is simply 
the adding of industries to a region that at the 
time contains few or none of the added industries_ 
The diffusion of the industrial structure is thought 
to leave the region less vulnerable to economic 
shocks and, thus, more stable over time. This 
interpretation of diversification has merit , but a 
more thorough approach is to analyze each indus
try to determine how much its growth would de
crease or increase the variability of the economy. 

In this article, we develop a measure to as
sess the sources of employment instability in the 
Texas economy. We then use this measure to de
termine how recent changes in the industrial 
structure of the Texas economy have affected the 
stability of employment and how growth in differ
ent industries might affect future stability. 

Though stabilizing economic activity through 
industrial diversification is only one of several 
concerns of policymakers in Texas, evidence sug
gests that it is an important one. In an earlier issue 
of the Economic Review, we found a strong and 
positive link between the Texas unemployment 
rate and the instability of state employment. 2 
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Employment instability and diversification 

To evaluate the sources of regional employ
ment instability, we calculate a pOitfolio variance. 
POltfolio variance is a statistical tool designed to 
measure the underlying variability of employment 
in a region based on its industrial structure. POlt
folio variance involves two central components, 
variance and covariance. When employment in an 
industry fluctuates greatly, the industlY has a high 
variance. The greater the variance of industries in 
a region, other things equal, the greater is the 
overall variance of a region 's employment. 

If an industry typically fluctuates in the op
posite direction from the rest of the industries in 
the region , the industry will have a low covari
ance. A low covariance reduces total employment 
variability because positive changes in some in
dustries will offset negative changes in other in
dustries. The net result is lower overall employ
ment variability. Thus, the greater (lower) the 
covariance of industries in a region, the greater 
(lower) is the overall variance of a region's 
employment. 

By weighting each industry'S variance and 
covariance and then adding them together, we 
calculate the contribution of each industlY to the 
variability of total employment. The portfolio vari-

, See. for example, Texas Strategic Economic Policy Com

mission (1989) 

2 See Gruben and Phillips (1986) 
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Table 1 
Industry Effects on Texas Employment Volatility 

Industry Variance Covariance Beta' 

• Food and kindred products-Dairy products 6.76 -1 .13 -1.12 
Services- Educational services 1.60 -0.63 -0.61 
Transportation by air 6.69 -0.61 -0.55 

• Textile mill products 4.86 -0.46 -0.46 
• Food and kindred products-Meat products 2.92 -0.35 -0.34 
• Apparel and other finished textile products 3.44 -0.34 -0.31 
• Petroleum and coal products except petroleum ref ining 7.10 -0.14 -0.14 

Federal government 0.22 -0.08 -0.07 
Services- Other and miscellaneous 0.51 0.00 0.03 

t Furniture and fi xtures 4.69 0.06 0.08 
Water supply and sanitary services 3.46 0.08 0.09 
State government 0.68 0.09 0.11 
Local government 0.53 007 0.12 
Services-Health services 0.53 0.13 0.15 
Retail trade-General merchandise stores 0.65 0.18 0.19 
Retail trade-Automotive dealers and service stations 0.95 0.19 0.21 
Finance, insurance, and real estate-Insurance 

carriers, agents, and brokers 0.24 0.36 0.36 
• Paper and all ied products 1.09 0.37 0.37 
• Food and kindred products-Malt beverages 6.71 0.38 0.39 
• Food and kindred products-Other 0.93 0.38 0.39 

Services- Amusement, including motion pictures 1.92 0.53 0.54 
t Miscellaneous manufacturing industries 3.21 0.55 0.56 

Services-Personal services 0.73 0.65 0.65 
• Food and kindred products-Bakery products 1.30 0.69 0.69 

Finance, insurance, and real estate except 
banking and insurance 4.36 0.62 0.74 

• Chemicals and allied products 1.58 0.75 0.76 
t Stone, clay, and glass products except concrete, 

gypsum, and plaster products 2.59 0.79 0.79 
Transportation except railroad and air 2.47 0.85 0.88 
Railroad transportation 2.84 0.88 0.89 

* Petroleum and coal products-Petroleum refining 6.09 0.96 0.98 
Retail trade-Other 1.43 0.94 0.99 

\\Tights change ance , then, is the sLIm of each industry's \\'eighted 
variance and covariance. Industry \veights are 
equal to long-run employment shares The port
folio variance changes (Ner time as the industry 

T:lhle 1 p resenrs measures of \'ariance. co
\·ariance . and contrihution to tota l employment 

3 We utilized all industry groups in tho sta te lor which we had 

monthly employment data, For a detailed deSCription 01 the 

types 01 companies in each industry group sea Standmci 
Industrial Class ification Manual 1972 

\ ari:lhility for "i() industries in Texas.; The first col
umn sh()\\.s :1 measure of each industry's \·ariance. 
This me:lsure is standardized hy ()\'era ll el11pioy
mt'11l \ 'ari ~I1Ke-llll'aning that if its \'alLle is 7. the 
indll.stlY i.s se\ ell times more \ obtilc th:m total 
employment . The sLTond column sh()\vs a mea
sure of e:lch industn s ()\ariance \\'ilh al l the 

Federal Reserve Bank of Dallas 



Table 1-Continued 
Industry Effects on Texas Employment Volatility 

Industry Variance Covariance Beta' 

t Fabricated metal industries except structural products 5.43 0 .99 1.02 
Services-Business and repair services 1.60 0 .99 1.03 
Retail trade-Food stores 1.99 1.06 1.09 
Services-Hotels and other lodging places 3.95 1.08 1.11 
Gas production and distribution 2.38 1.15 1.15 

t Lumber and wood products 6.01 1.14 1.16 
* Printing and publishing-Other 1.68 1.17 1.17 
* Printing and publishing-Newspapers, periodicals, 

books, and miscellaneous 2.04 1.20 1.20 
* Other nondurable goods 3.77 1.24 1.25 
t Transportation equipment except aircraft and parts 11 .37 1.27 1.33 

Wholesale trade 2.23 1.40 1.45 
t Transportation equipment-Aircraft and parts 21.63 1.32 1.49 
t Instruments and related products 7.95 1.57 1.59 

Retail trade- Apparel and accessory stores 3.75 1.63 1.66 
Communication except U.S. Postal Service 4.78 1.63 1.67 

* Leather and leather products 14.03 1.68 1.69 
Finance, insurance, and real estate-Banking 5.13 1.74 1.80 
Retail trade-Building materials and garden supplies 7.47 1.76 1.80 
Electric services 5.98 1.81 1.84 
Mining except oil and gas extraction 9.88 2.07 2.09 

t Fabricated metal industries- Structural products 7.23 2.09 2.12 
t Electric and electronic equipment 9.14 2.01 2.14 
t Primary metal industries 14.56 2.29 2 .33 
t Stone, clay, and glass products-Concrete, 

gypsum, and plaster products 9.75 2.40 2.42 
Construction 7.83 2.29 2.58 

t Nonelectrical machinery except oil field machinery 15.71 3.27 3.41 
t Nonelectrical machinery-Oil field machinery 72.48 5.71 5.88 

Mining-Oil and gas extraction 48 .69 5 .00 6.26 

, Beta represents the industry's contribution to the portfolio variance. If its value IS less (greater) than 1, the 
industry reduces (increases) the overall volatility of total employment in Texas 

* Nondurable goods manufacturing industry 
t Durable goods manufacturing industry. 
SOURCES OF PRIMARY DATA: Texas Employment Commission. 

U.S Bureau of Labor Statistics 

other industries . Finally, the third column is a 
\'ieighted average of the first two columns and is 
a measure of an industry's contrihution to total 
employment variahility. If this measure, which \\ e 
call beta. is 1. the industry neither lowers nor 
raises the \'ariance of total employment. If heta is 
less than 1, the industry reduces overall variance; 
if heta is greater than 1. the industry increases rhe 
o\'Crall variance The incJustries in the tahle are 
sorted hy their heta valul's A description of the 
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estimation procedure appears in the Appendix . 
or the ten industries having the highest vari

ance, eight are in manufacturing and two are in 
mining. Of the ten manufacturing industries \vith 
the highest variance, all hut one (leather) make 
durahle gomb , The durahle goods industries in-
cl ude oil field machinel,/: aircraft and parts; 
nonelectrical lllacilinel,/ except oil field machin
ery; primary metals; transportation equipment 
except aircraft; concrete, gypsum. and plaster 
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Table 2 
Industry Weights for Texas Employment for Selected Years 

Weight (Percent) 
Industry 1970 1979 1988 

• Food and kindred products-Dairy products 0.28 0.10 0.07 
Services-Educational services 1.23 0.87 1.11 
Transportation by air 0.70 0.57 0.86 

* Textile mill products 0.23 0.11 0.05 
• Food and kindred products-Meat products 0.51 0.45 0.40 
• Apparel and other finished textile products 1.91 1.31 0.72 
• Petroleum and coal products except petroleum refining 0.08 0.06 0.05 

Federal government 4.84 2.96 2.92 
Services-Other and miscellaneous 4.57 4 .25 5.60 

t Furniture and fixtures 0.50 0.32 0.24 
Water supply and sanitary services 0.06 0.07 0.11 
State government 3.88 3.70 3.48 
Local government 10.66 10.30 10.74 
Services-Health services 4.50 4.84 6.04 
Retail trade-General merchandise stores 3.52 2.55 2.42 
Retail trade-Automotive dealers and service stations 2.74 2.23 2.04 
Finance, insurance, and real estate-Insurance 

carriers, agents, and brokers 2.16 1.96 2.10 
• Paper and allied products 0.48 0.39 0 .35 
• Food and kindred products-Malt beverages 0.07 0.06 0.04 
• Food and kindred products-Other 1,23 0.91 0.74 

Services-Amusement, including motion pictures 0.72 0.75 0.84 
t Miscellaneous manufacturing industries 0.26 0.22 0.20 

Services-Personal services 1.83 1.14 1.29 
• Food and kindred products-Bakery products 0.35 0.20 0.15 

Finance, insurance, and real estate except 
banking and insurance 1.97 2.29 3.28 

• Chemicals and allied products 1.73 1.40 1.10 
t Stone, clay, and glass products except concrete, 

gypsum, and plaster products 0.46 0.44 0.36 
Transportation except railroad and air 2.91 2.44 2.12 
Railroad transportation 0.83 0.53 0.29 

• Petroleum and coal products-Petroleum refining 0.97 0.72 0.41 
Retail trade-Other 6.12 7.78 9.06 

products ; e k ctric and electronic equipml' nL in
strume nts; and t~lhricated structural l11 l'ul prod
ucts. The p reponderance of dur;lhk goods indus
tries on this list .~hould not be surprising hecause 
they traditionally are 1110re \ 'ob til e than non
durable goods industries . In a d()\'\'nsw ing. firms 
can put off their purchases oF dll\'ahle goocb and 
make do w ith \'\'hat they already ha \'e . \!on
durable goods, hy deCinition . wear o ut more 

quickly, and putting off the ir p urc hase h:IS l110 re 

st' ri ou.s co nst'q ut'1ll e .s I nan up.s\\'i ng. f"i rms rush 
to 111 ;1[,; t' tht' d ura h le goods purchases the \' post
po JllX I in till' d O\\'ns \\' ing , Also note \\ orth r is that 
till' fi w' It'o:;! \ ;11 i;l hk manuLictu ring industries
"o th e r" rood products. paper. h :ike ry products. 
ciwmic tl .s. and "other" printing ami puhlishing
; \1'(:' ;tll nO!1(lurahlc goods produce rs 

Of til t' fil t' IllO.st la riahk:, industries. threc 
are \ ' C l'\ c losc l\' lin[,;l,d t() oil ami gas drilling. 
They ;1 rl' o il ;1l1c1 g:lS c:o.: tract io n. o il field machin-

4 Federal Reserve Rank of Dallas 



Table 2-Continued 
Industry Weights for Texas Employment for Selected Years 

Industry 

t Fabricated metal industries except structural products 
Services-Business anp repair services 
Retail trade-Food stores 
Services-Hotels and other lodging places 
Gas production and distribution 

t Lumber and wood products 
* Printing and publishing-Other 
* Printing and publishing-Newspapers, periodicals, 

books, and miscellaneous 
* Other nondurable goods 
t Transportation equipment except aircraft and parts 

Wholesale trade 
t Transportation equipment-Aircraft and parts 
t Instruments and related products 

Retail trade-Apparel and accessory stores 
Communication except U.S. Postal Service 

* Leather and leather products 
Finance, insurance, and real estate-Banking 
Retail trade-Building materials and garden supplies 
Electric services 
Mining except oil and gas extraction 

t Fabricated metal industries-Structural products 
t Electric and electronic equipment 
t Primary metal industries 
t Stone, clay, and glass products-Concrete, 

gypsum, and plaster products 
Construction 

t Nonelectrical machinery except oil field machinery 
t Nonelectrical machinery-Oil field machinery 

Mining-Oil and gas extraction 

• Nondurable goods manufacturi ng industry. 
t Durable goods manufacturing industry. 
SOURCES OF PRIMARY DATA: Texas Employment Commission. 

U.S. Bureau of Labor Statistics. 

e r\'. ~ l11d primary l1l<:rals . The most \~ariahle of all 
')9 industries is oil field m~ l chine ry-a bel lilal 
confirms the conventional wisdom that oil indus
try \'olatility has heen a major contrihutor to 
Texas' recent economic instahility. Also of interest 
is that oil ami gas l'xtr~lcLion is not the 1110st \'ola
lil e industry. hut the durahle goods industry that 
selTes it is. 

The second component of an industry's con
trihu tion to the 0\ crall portfolio \ aria nce is its co-

Economic Review-July 1989 

Weight (Percent) 
1970 1979 1988 

0.94 0.77 0.54 
3.20 4.41 6.33 
2.73 2.95 3.52 
1.11 1.11 1.30 
0.55 0.48 0.41 
0.78 0.66 0.54 
0.49 0.51 0.59 

0.63 0.55 0.57 
0.37 0.53 0.49 
0.62 0.62 0.57 
6.83 7.18 6.24 
1.57 0.66 0.80 
0.31 0.37 0.35 
1.11 1.29 1.28 
1.41 1.47 1.28 
0.14 0.15 0.11 
1.28 1.52 1.53 
0.78 0.79 0.71 
0.71 0.65 0.66 
0.16 0.16 0.15 
0.76 0.86 0.51 
1.34 1.62 1.78 
0.87 0.78 0.37 

0.37 0.34 0.31 
5.85 7.21 5.40 
0.92 1.59 1.17 
0.47 1.03 0.31 
1.42 3.81 2.97 

varianc<: . Industri<:s with 10\\; covariances do not 
always hav<: lo\v variances. Pe tro le um and coal 
products kxcluding petroleum refi ning) constitute 
on<: of the 11 most varia hie man ufacturing indus
tries, but tbe industry's co\'ariance is tbe fifth low
est of any of the 29 manufacturing industries and 
is negative. That is, its employme nt typically rises 
\\'hen the stale's overall employment is falling . 
Accordingly, e\Tll though employment in the 
pelroleum ancl coal products inciustlY is highly 

5 



Table 3 
Estimated Percentage Changes in Texas Instability Index 
Due to Industry Employment Growth at Selected Rates 

Employment growth rate 
(Percent) 

Industry 5 10 15 

Local government -0.944 -1.871 -2.780 
Services-Other and miscellaneous -0.549 -1.092 -1.631 
Services-Health services -0.518 -1 .030 -1.537 
Federal government -0.313 -0.625 -0.936 
State government -0.306 -0.611 -0.913 
Retail trade-General merchandise stores -0.196 -0.391 -0.585 
Services-Educational services -0.181 -0.361 -0.541 
Retail trade-Automotive dealers and service stations -0.161 -0.321 -0.480 
Transportation by air -0.137 -0.273 -0.409 
Finance, insurance, and real estate-Insurance 

carriers, agents, and brokers -0.136 -0.271 -0.406 
• Apparel and other finished textile products -0.091 -0.181 -0.271 

Finance, insurance, and real estate except 
banking and insurance -0.085 -0.168 -0.249 

• Food and kindred products-Meat products -0.054 -0.107 -0.161 
Services-Personal services -0.046 -0.091 -0.136 

• Food and kindred products-Other -0.045 -0.089 -0.133 
Services-Amusement, including motion pictures -0.039 -0.078 -0.117 

• Chemicals and allied products -0.026 -0.052 -0.077 
Transportation except railroad and air -0.025 -0.049 -0.073 

• Paper and allied products -0.022 -0.045 -0.067 
t Furniture and fixtures -0 ,022 -0.044 -0.066 
• Food and kindred products-Dairy products -0.015 -0.029 -0.044 

Retail trade-Other -0.011 -0.020 -0.028 
Water supply and sanitary services -0.011 -0.021 -0.032 

t Miscellaneous manufacturing industries -0.009 -0.018 -0.026 
t Stone, clay. and glass products except concrete, 

gypsum, and plaster products -0.007 -0.015 -0.022 
• Textile mill products -0.007 -0.014 -0.022 
* Petroleum and coal products except petroleum refining -0.005 -0.011 -0.016 
• Food and kindred products-Bakery products -0.005 -0.009 -0.014 

Railroad transportation -0.003 -0.006 -0.009 
• Food and kindred products-Malt beverages -0.003 -0.005 -0.008 
• Petroleum and coal products-Petroleum refining -0.001 -0.002 -0.002 

variable, its contribution to total cmplon11ent 
variability is negative . 

well \\"ith those of the other Texas industries. its 
111()\'Cl11ents rl'duce overall ('111ployment \·ariance. 

The malt beverages industry offers a similar 
example, although it is less extreme than that of 
petroleum and coal products (cxcluding pe tro
leum refining) . or the '59 industries. only 16 ha\'c 
higher variances than malt beveragcs, but .39 ha\'e 
higher covariances. This industry may \·ar". a grcat 
deal, but because its variations do not coincide 

In SUll1. not only is it possihle for an industry 
to han: rclati ne h- high \'ariance and low covari
ance (or \-ice \ ersa l. hut it is not even very un
usual. I\ot only is it theoretically possiblc to 
dampen the state 's t1uctuations hy attracting cer
tain high-variance industri('s: there is cvidence to 
suggest that it is actual k possible . 

Federal Reserve Bank of Dallas 
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Table 3-Continued 
Estimated Percentage Changes in Texas Instability Index 
Due to Industry Employment Growth at Selected Rates 

Industry 

t Fabricated metal industries except structural products 
Gas production and distribution 

* Leather and leather products 
t Lumber and wood products 
* Printing and publishing-Other 
* Printing and publishing-Newspapers. periodicals, 

books, and miscellaneous 
• Other nondurable goods 

Services-Hotels and other lodging places 
Mining except oil and gas extraction 

t Transportation equipment except aircraft and parts 
t Instruments and related products 

Services-Business and repair services 
Retail trade-Food stores 

t Transportation equipment-Aircraft and parts 
t Stone, clay, and glass products-Concrete, 

gypsum, and plaster products 
t Primary metal industries 
t Fabricated metal industries- Structural products 

Electric services 
Retail trade-Building materials and garden supplies 
Retail trade-Apparel and accessory stores 
Communication except U.S. Postal Service 

t Nonelectrical machinery-Oil field machinery 
Finance, insurance, and real estate-Banking 

t Electric and electronic equipment 
t Nonelectrical machinery except oil field machinery 

Wholesale trade 
Construction 
Mining-Oil and gas extraction 

* Nondurable goods manufacturing industry. 
t Durable goods manufacturing industry 
SOURCES OF PRIMARY DATA: Texas Employment Commission . 

U.S Bureau of Labor Statistics. 

Texas industrial diversification, 1970 to 1988 

The oil price shocks of the 197 0s helped 
accelerate economic activity in the state. Along 
with this increased growth, however, came a de
cline in industrial diversification as the economy 
expanded inlo energy and energy-related indus
tries. The decline in industrial diversification in
creased the likelihood that the economy \vOllld 

Economic Review-july 1989 

Employment growth rate 
(Percent) 

5 10 15 

0.001 0.002 0.003 
0.006 0.012 0.018 
0.007 0 .015 0.022 
0.009 0.017 0.026 
0.010 0 .020 0 .030 

0.012 0 .023 0.035 
0.012 0.024 0.037 
0.015 0.030 0.046 
0.016 0.033 0.049 
0.019 0.038 0.057 
0.020 0.041 0.061 
0.022 0.044 0.068 
0.033 0.066 0.100 
0.041 0.082 0.124 

0.043 0.086 0.130 
0.045 0.091 0.136 
0.054 0.109 0.163 
0.056 0.111 0.167 
0.057 0.114 0.171 
0.084 0.169 0.253 
0.085 0.170 0.255 
0.122 0.243 0.365 
0.122 0.244 0.366 
0.204 0.409 0.614 
0.274 0.548 0.823 
0.276 0.550 0.823 
0.830 1.661 2.493 
1.523 3.057 4.603 

experience periods of rapid grmvth followed by 
periods of rapid decline . 

The changing industrial structure of the 
Texas economy is highlighled in Table 2. This 
table shows induslry employment shares in 1970, 
1979. and 1988. As in Table 1, the industries are 
.sorted by their contrihution to the portfolio 
variance. 

Con.sider \"hat has happened to oil field ma-



chinery and to oil and gas extraction. These are 
not only the two most variable Texas industries 
but also the two with the highest covariance. An 
increase in their employment share in Texas raises 
employment portfolio variance, and a reduction in 
their share diminishes it. Based on Table 2, the 
combined share of employment in oil field ma
chinery and oil and gas extraction in the state 
increased from 1.9 percent in 1970 to 4.8 percent 
in 1979. 

The increased share of employment in un
stable industries came at the expense of the stabi
lizing industries. For example, of the ten indus
tries whose growth most reduces employment 
portfolio variance, all had declining employment 
shares during the period 1970-79. Of the ten 
manufacturing industries whose growth most re
duces employment portfolio variance, all lost in 
employment shares during this period. The share 
of Texas employment fell 0.18 percentage point in 
dairy products manufacturing, the industry that 
currently most reduces portfolio variance. The 
share of Texas employment fell about 1.9 percent
age points in federal government, an industry that 
also reduces portfolio variance. 

In recent years, structural change has re
duced the long-term instability of the Texas econ
omy. The economy has shifted from industries 
with both high variance and high covariance to
ward industries with both low variance and low 
covariance. The share of employment in the more 
unstable goods-producing industries has declined, 
while the share of employment in the service
producing industries, which are more stable, has 
risen. For example, from 1979 to 1988, the share 
of employment in oil and gas extraction and oil 
field machinery declined from 4.8 percent to 3.3 
percent. During this same period, the employment 
share in the service sector increased from 17.4 

8 

4 For a description of the role of service-producing industries 

in stabilizing diversification of the Texas economy, see 

Phillips (1987) . 

5 For a fuller explanation, see Gruben and Phillips (1986) A 

strong and significant positive correlation is demonstrated 

between Texas' employment portfolio variance and its un

employment rate, even when a number of other unemploy

ment-related factors are considered statistically at the same 

time, 

percent to 22.5 percent.4 

The shift in industry shares away from 
goods-producing and energy-related industries 
has lowered the state's portfolio variance. The fall 
in the portfolio variance (and the increase in di
versification) can be seen graphically in Chart 1. 
(For a description of the procedure used to con
struct this index, see the Appendix.) The portfolio 
variance of the Texas economy rose during the 
1970s and peaked in 1979. 

The increases during this period mean that 
the potential instability of the Texas economy was 
growing through 1979. The increases led to higher 
average unemployment rates. (For an explanation 
of how employment instability leads to higher un
employment rates, see the box.) This last state
ment may be confusing, because the highest 
Texas unemployment rates of this period actually 
occurred long after the portfolio variance peaks 
on the chart. Unemployment rates are affected by 
a collection of factors, of which industrial struc
ture is only one , Even as changes in Texas ' indus
trial structure began to lower the state's em
ployment portfolio variance, other events caused 
the unemployment rate to rise substantially and to 
reach a postwar peak in 1986." 

At the same time as unemployment peaked, 

Chart 1 
Portfolio Variance of Texas Employment 

(Index, January 1979 = 100) 
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NOTE: The measure refers to the underlying instability of employ
ment based on the industrial structure. If the shares of 
industries that have high variance and covariance increase 
(decrease). then this measure increases (decreases). 

SOURCE OF PRIMARY DATA: U.S. Bureau of Labor Statistics, 
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Employment Instability and Unemployment 

When an economy is dominated by in
dustries with high variances and covariances, 
such as the oil and gas extraction industry, it 
usually has high average unemployment rates. 
One link between employment variability and 
unemployment is determined by the options 
open to a worker when his industry turns 
downward. Suppose an industry has high 
variance. This means that, at certain times, 
many workers in the industry are likely to lose 
their jobs. If that industry has low or negative 
covariance with others in the area, the other 
industries may be expanding while the first 
industry contracts. Workers laid off by the first 
industry can sometimes find jobs in the indus
tries that are growing. Conversely, when those 
industries are laying off workers, the first in
dustry is typically on the upswing and is hiring 
workers. For this reason, low covariance can 

changes in the st~lte's industrial structure yvere 
continuing to reduce the likelihood of high 
long-term average unemployment rates . The em
ployment instahility of the Texas economy. as ex
pressed through the portfolio variance. \vas de
clining hecause of the restructuring of the state s 
economy. This decline contributed to reductions 
in the unemployment rate . For example, the aver
age unemployment rall:' in Texas in 19HH \vas 7 . .3 
percent. If the industrial structure in 19HH had 
been the same as in 1979. however. results of our 
earlier model sbmv that the average unemploy
ment rate \\(Juld bave heen ahout H.O percent. 

Industry growth and employment stability 

Although Texas' employment portfolio \'ari
ance has ch:clined since 1979. further reductions 
are not inevitable. Changes in employment port
folio variance will depend on the relative rates of 
growth of the state's various industries. We per
formed simulations in order to estimate the impact 
that growth in each of the ")9 industries would 
have on employment portfolio variance in Texas . 
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mean low unemployment rates. 
A worker's options are different when a 

region's industries are characterized by both 
high variance and high covariance. When 
there is high variance and high covariance, 
industries expand and contract violently, and 
an industry typically contracts when the rest of 
the industries in its area are also turning 
downward. A laid-off worker in one industry 
will likely not be able to find work in any of the 
other industries. These industries, too, will be 
firing and not hiring. Also, when an industry is 
hiring, so are all the others, which can cause 
a shortage of workers. To attract more work
ers into the labor force, wages are driven up. 
When the downswing comes, the workers 
brought into the labor force by high wages re
main in the labor force, at least temporarily; 
thus, the unemployment rate is higher. 

Specifically. we simulated growth of ") percent. 10 
percent, and l'i percent for each industry and 
estimated the resulting perce ntage changes in the 
state's employment portfolio variance. The simula
tions represent the marginal contribution to the 
portfolio variance made by growth in each inclus
tty . In other \vorcls, they represent the change 
in portfolio variance that \vould occur if each 
industry gre\v while all other industries remained 
constant . 

Tahle .3 presents these estimated changes. A 
comparison of these results with the third column 
of Table 1 shows that the industry ranking 
changes some\\"hat when employment grO\vth 
rates are considered. instead of the present contri
bution of each industty to the portfolio variance. 
Generally, though. the industries that reduce or 
increase the employment portfolio variance the 
most are similar in both tables .(' 

r In some cases, an industry does have different ranks in the 

different tables or In different columns of the same table 

These differences occur as a result of two factors First, a 

9 



The results in Table 3 can be used to assess 
the effects of alternative rates of industry employ
ment growth on the state's total employment 
stability. As an example, consider the apparel in
dustry. Note that a 5-percent increase in Texas 
apparel manufacturing employment lowers the 
state 's overall portfolio variance by 0.09 percent. 
A lO-percent increase lowers the state 's overall 
portfolio variance even more, by 0.18 percent. 
Apparel industry growth at a 15-percent level 
drops Texas overall portfolio variance by still 
more, 0.27 percent. 

Growth in some other industries raises port
folio valiance. Furthermore, the faster these indus
tries grow, the greater is the rise in Texas employ
ment instability. A 5-percent increase in electric 
and electronic equipment employment raises the 
state's portfolio variance by 0 20 percent, while a 
lO-percent increase pushes it up 0.41 percent. A 
15-percent rate of employment expansion raises 
portfolio variance by 0.61 percent. 

Policy implications 

Budget, time, and personnel constraints may 
motivate Texas policymakers to limit the focus of 
their industrial development efforts to some short 
list of industries. Accordingly, the procedures we 
use may deserve attention in designing programs 
for the future development of Texas. The results 
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gIVen growth rate in a high·employment industry has a 
larger impact on the redistribution of state employment 

shares than does the same growth rate in a smaller industry 

Consequently. a simulation based on rates of growth (rather 

than on an increase of a given number of workers. regard· 

less of industry size) will emphasize the effects of larger 

industries (in terms of their absolute impact on the portfolio 

variance) When the simulation is performed on the as· 

sumption of a one· employee increase in an industry. the 

industry·size factor does'not have an effect The second 

cause of differences is that growth of some industries 

affects the portfolio variance nonlinearly This means that a 
1 Q·percent increase in employment in a given industry does 

not necessarily have twice the impact on portfolio variance 

that a 5·percent increase will have Owing to the particular 

nonlinearity involved, the impact may be less than double or 

greater than double As a result. the rankings in Table 1 

could change as employment grew and the share weights 

changed 

7 For further information on these firms and their services, see 
Miller (1989) 

we have presented need not, in and of them
selves, motivate policymakers to encourage or 
discourage specific industries from expanding 
operations in Texas. If policymakers want to 
choose certain industries to attract to the state, 
they may wish to consider other goals in addition 
to employment stability. Policymakers may also 
wish to focus on the potential for long-term in
come or employment growth that a particular 
industry offers. As an example, we find that 
growth in dairy industry employment would in
crease employment stability in Texas. The chang
ing technology of the dairy industlY, however, 
makes its potential for generating long-term em
ployment and per capita income growth less than 
for some industries that would increase portfolio 
variance. 

Nevertheless, when policymakers consider 
an industry for targeting, the industry'S impact on 
portfolio variance deserves attention. The link 
between employment instability and unemploy
ment rates is too significant to ignore. Until now, 
however, the process of industry targeting has 
involved scant consideration of instability effects. 
Private consulting firms that provide analysis for 
economic development agencies tend to focus on 
an industry'S growth potential. Few such firms 
evaluate the industry'S contribution to the poten
tial employment instability of the state.' 

Consideration of an industry'S impact on 
portfolio variance may be particularly useful when 
policymakers are comparing industries with simi
lar growth potential. For example, the health in
dustry has already contributed markedly to Texas 
growth and may be expected to expand in the 
future. The same can be said of the electronics 
industry. In evaluating the merits of fOCUSing on 
attracting one or the other of these industries , 
policymakers should note that growth in the 
health industlY lowers employment variability 
while growth in electronics does not. 

Summary and conclusion 

Since 1979, the Texas economy has diversi
fied, shifting away from energy-related industries 
and into other sectors, such as services. This di
versification has set the stage for a less volatile 
state economy in the future . This shift should also 
reduce the average unemployment rate. 

Federal Reserve Bank of Dallas 
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Appendix 

Estimation Procedure for Portfolio Variance 

Employment portfolio variance was es
timated for the residuals of employment in 
each of the 59 industries around a quadratic 
time trend , standardized with respect to the 
mean of each time series. That is, each of the 
3,481 elements of this matrix consists of a 
relative covariance of the following type: 

aij = [1 /(n - 2)][ {y,t - x,)/y;] 
[{}jt - ~ )/~], 

where n is the number of observations. The 
variables Ylt and ~( are the observed levels of 
manufacturing employment in industries i and 
j, respectively, during month t, The variables 
~ and ~ represent the predicted levels of 
employment in industries i and j for month t 
that are given by a quadratic trend equation 
estimated separately for each industry by 
using ordinary least squares regression. The 
variables i and ~ represent the arithmetic 
means of the individual-industry time series 
for industry; and industry j . 

These 3,481 individual components are 
summed to derive the total employment port
folio variance measure, as follows: 
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where a/ represents the employment vari
ance of industry j, oij represents the covari
ance of employment between industry; and 
industry j , and (OJ and (0 . are weights that are 
equal to the predicted (ong-run employment 
share of each industry (i or j), with the share 
predicted on the basis of a quadratic time 
trend. Thus, every industry contributes to the 
regional portfolio variance both through its 
variance and through its covariances with 
other industries, and each industry's contribu
tion is weighted by its respective estimated 
long-run employment share. 

In Table 1, we present a measure that is 
similar to the beta coefficient used in the fi
nance Iiterature.1 This measure is derived first 
by dividing each industry's variance and co
variance by the portfolio variance. The beta is 
then equal to the weighted sum of this stan
dardized variance and covariance, The value 
of beta is greater than 1 if the industry in
creases the portfolio variance and less than 1 
if it reduces the portfolio variance. 

1 For an explanation 01 beta coefficients, see Brigham 
(1982, 136-45), 
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Interest Rate Spreads, Commodity Prices, and 
the Dollar: A New Strategy for Monetary Policy? 

E conomists have long dehated how monetary 
policy should be conducted. One issue con

cerns the tradeoff hetween controlling inflation 
and encouraging economic growth. A second 
issue concerns how these ultimate policy goals 
can best be achieved. During the 1970s, with in
flation rates rising, the central bank's role in con
trolling inflation received increased attention. It 
hecame widely accepted that excessive money 
growth led to inflation, and that one of the main 
goals of the central hank should he the promotion 
of price stability. Beginning in 1979, the Federal 
Reserve adopted a policy of targeting the mone
tary aggregates to fight inflation. Largely in re
sponse, inflation was reduced, from nearly 14 
percent in 1980 to roughly 3 percent in 1983. 

During the mid-1980s , however, money was 
allowed to grow well outside its target range. As 
Chart 1 shows, M1 grew above its targeted 
hounds in 1985 and again ahove its hounds in 
1986. Yet this strong money growth was followed 
hy relatively little inflation. As Chart 2 shows, in 
the 1970s M1 and prices had a very stahle rela
tionship. More recently, the paths of M1 and 
prices have diverged. l One of the more popular 
explanations for this altered relationship is the de
regulation of the financial system. But whatever its 
cause, the breakdown in the relationship between 
M1 and prices has led to the abandonment of M1 
targeting. Some economists have advocated that 
attention he shifted away from even the hroader 
monetary aggregates, toward alternative strategies 
for the conduct of monetary policy. 

In a recent Cato conference speech, Federal 
Reserve Vice Chairman Manuel Johnson emhraced 
one such alternative approach.2 His approach 
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involves monitoring three financial variables: the 
spread hetween long- and short-term interest 
rates, commodity prices, and the value of the 
dollar. The idea is that these variables signal the 
extent to which policy is expansionary or contrac
tionary. In particular, they may offer valuable in
sights into future movements in inflation 5 

The purpose of this article is to gain some 
insight into the relationship between each of these 
financial variables and inflation, and to discuss 
some of the prohlems that might limit the role of 
the variables in the policy process. Although re
cent work has examined the usefulness of each of 
the variables individually, no one has yet exam
ined the costs and benefits of using all three si
multaneously. 

I begin by reviewing how monetary policy is 
conducted under a strategy of targeting the mone
tary aggregates. This helps us to better understand 
how the conduct of policy would differ under the 
proposed alternative. Next, the relationship that 
each of the three indicators has with inflation is 
examined, along with some of the problems asso-

, See Cox and Rosenblum (1989) for a discussion of the 

breakdown in the relationship between Ml and prices 

These authors also point out that the relationship between 

M2 and prices has remained much more stable 

2 See Johnson (1988) McCallum (1988) has advocated yet 

another alternative adjusting the monetary base to target 

the path of nominal income. 

3 The use of commodity prices as a leading indicator of 

inflation has also been advocated by Wayne Angell See 

Angell (1987) 
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ciated with their usage . I conclude by discussing 
what the three variables suggest about the current 
stance of monetary policy, 

The strategy 

Chart 3 illustrates how the Federal Reserve 
conducted monetary policy when it was targeting 
the aggregates . As the left-hand side of the chart 
shows, the Federal Reserve adjusted its policy in
struments, such as the federal funds rate and re
serves, so that the aggregates grew within their 
target ranges. The Federal Reserve established 
ranges for the aggregates to be consistent with the 
ultimate goals of stable prices and growth in 

output. 
One way in which the spread, commodity 

prices , and the dollar could be used in the policy 
process would be to target them in much the 
same way as the Federal Reserve has targeted the 
monetary aggregates . In this case, as Chart 4 illus
trates, the Federal Reserve could use its instru
ments to adjust all three of these variables. The 
desired targets would be set in light of the ulti
mate goals of policy 

Johnson has, instead, proposed that the 
interest rate spread . commodity prices , and the 
exchange rate be used as information variables
o r indicato rs-which provide insight into the con
duct of policy. As Chart 5 shows, in this case a 
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Chart 4 
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monetalY aggregate could still be used as the 
intermediate target, but its target range would be 
adjusted if the indicators suggested the need for 
such a change. 

In order to judge whether or not it is appro
priate to use these variables in formulating policy, 
either as targets or as indicators, one must first 
understand how each of the variables is linked 
with the ultimate goals of policy. Gaining this 
knowledge is the purpose of the following 
sections. 

Nominal and real interest rates 

To better understand the relationship be
tween the interest rate spread and inflation, it is 
helpful to first examine the relationship between 
the level of the interest rate and inflation. To do 
this, a distinction must be made between nominal 
and real interest rates . 

The nominal rate of interest measures the 
number of additional dollars people receive in the 
future in return for postponing the use of one 
dollar now. The real rate of interest measures the 
additional output people expect to receive in the 
future in return for postponing the consumption 
of one unit of output now. How are the two inter
est rates, real and nominal, relatec.P If the dollar 
value of a person's portfolio of investments is 
growing by 9 percent per year, but prices are 
increasing at a 4-percent rate, then the purchasing 
power of the portfolio will be increasing at only a 
5-percent clip. More generally, the expected real 
return , or ex ante real interest rate , equals the 
nominal interest rate, less the expected rate of 
price increase: 

(1) r = i - 1te, 

where 
r = the ex ante real interest rate, 
i = the nominal interest rate, and 

1tC 
= the expected rate of inflation. 

The strategy proposed by Manuel Johnson 
involves, not the level of the interest rate, but the 
spread between a longer-term and a shorter-term 
rate. Specifying the short-term interest rate as i\ 
and the long-term rate as i

L
, the spread between 

these two rates can be written 
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(2) 

where rl. and r\ represent long- and short-term 
real interest rates, and 1t/ and 1t y" represent long
and short-term inflationary expectations. If the 
real rate of interest is equal across maturities, so 
that r

l
. - r \ = 0, we arc left with a one-to-one rela

tionship between the interest rate spread and the 
gap between long- and short-term inflationary ex
pectations. Thus, a positive interest rate spread in
diGltes that people are expecting int1ation to rise, 
while a negative interest rate spread indicates that 
inflation is expected to fall. The next section looks 
at this relationship in more detail. 

The interest rate spread and inflation 

To examine the spread between long- and 
short-term interest rates , and its relationship to 
inflation, consider a hypothetical yield curve. The 
yield curve illustrates how interest rates of differ
ent maturities are related. As shown in Chart 6, 
suppose that the interest rate on a two-year secu
rity is 10 perc~nt, while the rate at the very short 
end is 5 perc~nt. The two-year interest rate incor
porates expected inf1ation over the coming two
year period, while the short-term rate reflects in
f1ation in the ncar term. Thus, the spread between 
long- and short-term interest rates reflects the 
spread he tween long- and shott-term expected 
int1ation. If long-term inflationary expectations 

Chart 6 
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were to rise, the spread would rise, which would 
show up as a steepening in the yield curve. The 
opposite, of course, would hold for a decline in 
long-term expected inflation: the spread would 
narrow and the yield curve would flatten. 

To see how well the interest rate spread 
tracks the realized inflation spread, consider the 
spread between the yield on a two-year Treasury 
security and that on a three-month security, as 
compared with the actual change in inflation over 
that time. 4 Overall, as depicted in Chart 7, the 
interest rate spread and the change in inflation 
seem to move together quite closely. At times, 
however, movements in the spread seem to be 
independent of movements in inflation. The mid-
1980s period is an example of this, when the in
flationaIY expectations implicit in the interest rate 
spread went largely unmet. At other times, move
ments in the spread appear to follow movements 
in inflation, so that the spread never signaled the 
changes in inflation that actually occurred. 

We can get a better sense of the relationship 
between the interest rate spread and the inflation 
spread by examining the correlation between 
these two series. The correlation measures the 
degree to which two variables move together. If 
two series move together identically, they have a 
correlation of 1.0. If their movements are com-

Chart 7 
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pletely unrelated, they have a zero correlation. 
From 1980 to 1988 the interest rate spread and the 
inflation spread had a correlation of 0.43, provid
ing some evidence of a positive association be
tween movements in the two series. 

More detailed empirical work on the rela
tionship between the interest rate spread and the 
gap between long- and short-term inflation pro
vides mixed evidence on the strength of the rela
tionship between the interest rate spread and the 
gap between long- and short-term inflation pro
vides mixed evidence on the strength of the rela
tionship between these two variables . In particu
lar, Mishkin (988) found that the interest rate 
differential on debt instruments of maturities of six 
months or less contains little information about 
the path of future inflation. Yet rate differentials 
on securities with maturities between 6 and 12 
months contain significant information about fu
ture inflation. Mishkin's results suggest that some 
rate spreads contain more information about infla
tion than others. Therefore, for use in the policy 
process, the rate spread with the closest link to 
inflation must be determined. 

Three explanations can be offered for why a 
rate spread may provide a misleading Signal about 
inflation, and why some rate spreads may have a 
closer association with inflation than others. First, 
if the real rate is constant, a change in the nomi
nal rate solely reflects a change in expected infla
tion. However, Darby (975) and Feldstein (976) 
argue that nominal interest rates should rise by 
more than a given change in expected inflation in 
order to maintain, not the real rate, but the after
tax real rate .) If their argument is valid, then the 
spread is an accurate measure of expected future 

4 The inflation rate spread used is ""24 - ""3' where, at any 
point in time, ",.24 is the annualized inflation rate of the Con

sumer Price Index from the present month to 24 months 

ahead and ",.3 is the annualized inflation rate from the 

present month to 3 months ahead. Thus, the inflation spread 

is an ex post measure of inflationary expectations at time I 

5 If r denotes the after-tax real rate of return, then the relation

ship between the nominal and real rates of interest becomes 

r = i(1 - t) - 1T!, where t is the tax rate When inflation 

increases, in order to maintain a constant real interest rate, 

the nominal interest rate must rise by more than expected 

in flation, so that the after-tax nominal rate rises by the same 

amount as expected inflation 
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changes in inflation only if this larger change 
occurs equally in both long- and short-term rates. 
Meyer, Sahu, and Kleiman (1987) explore the 
Darby-Feldstein hypothesis and find that, in fact, it 
holds only for long-term rates. Thus, changes in 
the interest rate spread most likely overstate 
changes in expected inflation. 

More generally, if the real interest rate is not 
constant, and does not vary in a similar way 
across maturities, movements in the spread will 
partly reflect changes in the real rate. As an ex
ample, a change in either the demand or supply 
of loanable funds can alter the real rate of interest. 
Increases in the government deficit increase the 
demand for funds, while decreases in the savings 
rate decrease the supply of funds . Both these dis
turbances may put upward pressure on real inter
est rates. If this is the case, and if long- and short
term real interest rates are affected differently, the 
interest rate spread would change, even though 
inflationary expectations have not been revised.(' 

A final factor which may alter the interest 
rate spread even in the absence of any change in 
inflationalY expectations is the risk premium asso
ciated with long-term securities. Greater risk is as
sociated with holding long-term securities because 
small interest rate movements can induce large 
capital losses on these instruments. Consequently, 
investors demand a rate premium in order to be 
willing to hold them. This premium may vary over 
time, affecting the interest rate spread even 
though inflationary expectations are constant. 

These explanations offer reasons why an 
interest rate spread may not be a perfect fore
caster of expected changes in inflation: the spread 
can vary even when inflationary expectations are 
unchanged. These explanations also offer reasons 
why some spreads may have a closer association 
with inflation than others. If disturbances unre
lated to inflation affect two interest rates in a simi
lar manner, the differential between them will be 
unaltered. But if, on the other hand, the two inter
est rates are affected in a dissimilar manner, their 
spread may not be closely linked with inflation. 

r Hoelscher (1986) provides empirical evidence that deficits 

affect long-term interest rates Citing other studies which 

find that deficits do not affect short-term rates, he concludes 

that larger deficits increase the slope of the yield curve. 
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In summary, w hile the spread between long
and short-term interest rates provides information 
about changes in the spread between long- and 
short-term inflationary expectations, it is not a 
perfect indicator. Financial factors and macroeco
nomic disturbances can cause the spread to 
change, even when inflationary expectations re
main unalte red. This observation raises doubts 
about the usefulness of the interest rate spread in 
the policy process, and suggests that the interest 
rate spread may be most appropriately used in 
conjunction with other variables- variables that 
might confirm or refute the signal given by the 
spread. This is precisely the reason that Johnson 
advocates also looking at commodity prices and 
the value of the dollar. 

Commodity prices 

There are good reasons why changes in 
commodity prices tend to precede changes in the 
general price level. Primary commodities are im
pOltant inputs into the production of manufac
tured goods. Thus, changes in commodity prices 
directly affect production costs and occur prior to 
changes in the overall price level. 

Changes in commodity prices may also pre
cede changes in final goods prices because com
modities trade in flexible-price markets. If an ex-
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pansionary monetary policy occurs, creating an 
excess supply of money, investors switch out of 
money into bonds, foreign currency and com
modities. Prices on these instruments immediately 
increase. Time passes before an expansionary 
monetary policy is transmitted to the output sec
tor, however, so that movements in commodity 
prices tend to precede movements in the prices of 
final goods. 

Chart 8 plots the growth rate of commodity 
prices against the growth rate of the general price 
leveP The chart suggests that commodity price in
flation does serve as a leading indicator of infla
tion of final goods prices. Commodity price 
changes have moved with or led inflation during 
most of the past 20 years. Exceptions occurred in 
the late 1970s, when inflation rose over a longer 
period of time than commodity prices indicated 
would be the case, and twice in the 1980s, when 
commodity price growth indicated a longer period 
of rising inflation than actually occurred. Never
theless, the correlation between these two vari
ables is quite high. Commodity price inflation, 
with a lag of 12 months, has a 0.55 correlation 
with inflation of final goods prices. The correla
tion increases to 0.62 as the lag length is in
creased to 18 months, and it tapers off beyond 
that. This suggests that there is a positive relation
ship between the growth rate of commodity 
prices and subsequent inflation. 

Other empirical work also finds that com
modity price growth leads inflation. Both Horrigan 
(1986) and Garner (1988) find that commodity 
prices playa significant role in predicting infla
tion, even after accounting for the information 
contained in movements in a monetary aggregate. 
And Horrigan notes that commodity prices exhibit 
a more reliable relationship with inflation than do 
any of the monetary aggregates.s 

But other studies on the link between 
changes in commodity prices and inflation point 
up a number of problems with using commodity 
price inflation as a leading indicator of general 
price inflation. For starters, several commodity 
price indexes exist and little work has been done 
to explore the differences among them. Some 
appear to be more closely related to inflation than 
others, although the evidence is not yet conclu
sive. 9 

Commodity prices also tend to be very vola-
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tile . Furlong (1989) notes that commodity price 
inflation is four to seven times as volatile as con
sumer price inflation. Even when commodity 
prices are smoothed over a 12-month period, 
commodity price inflation is still more volatile 
than overall inflation. Furlong also points out that 
the relationship between turning points in com
modity prices and turning points in final prices is 
highly variable. The number of months by which 
the turning point in commodity prices precedes 
the turning point in consumer prices varied from 
2 to 20 months over the 1960-88 period. Because 
commodity prices jump around more than final 
prices, and because commodity prices cannot 
consistently forecast turning points in final prices, 
policymakers must be cautious in reacting to their 
short-run movements. 

A final angle to consider is whether or not a 
relationship exists between the Federal Reserve's 
policy instruments and commodity prices. DeFina 
(1988) documents the fact that neither nonbor
rowed reserves nor the federal funds rate has a 
predictive relationship with commodity prices. 
This suggests that a commodity price index would 
not be useful as an intermediate target, since the 
Federal Reserve would not be able to influence it. 

In conclusion, like the relationship between 
the interest rate spread and inflation, the relation
ship between commodity prices and the general 
price level is by no means perfect. 

The dollar 

Finally, it has been argued that the foreign 

7 This study uses the Commodity Research Bureau Com

modity Price Index This index consists of spot prices for 23 

commodities-burlap, cotton, print cloth, copper scrap, 

lead, scrap steel, tin, zinc, butter, cocoa, corn, hides, hogs, 

lard, rosin, rubber, soybean oil, steers, sugar, tallow, wheat 

(two prices), and wool tops The general price level meas

ure is the Consumer Price Index. 

8 However, Garner examines whether commodity prices and 

final prices move together over long periods of time and 

finds little support for such a relationship 

9 In addition to the index used in this study, other available 

indexes include the Journal of Commerce Commodity Price 

Index, the Producer Price Index for crude materials, and the 

price of gold See Furlong (1989), Garner (1988), and Hor

rigan (1986) for comparisons of some of these measures . 
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exchange value of the dollar contains useful infor
mation about inflation. A fall in the dollar is 
thought to raise the price of imported goods. This, 
in turn, will lead to higher prices of domestically 
produced goods that either compete directly with 
imports or that use imports as inputs into their 
own production. Hence, the value of the dollar 
and the domestic price level should be inversely 
related. 

The relationship between the dollar and 
prices can be better understood by first consider
ing the relationship between the exchange rate 
and nominal interest rates. As previously dis
cussed, the nominal rate of interest measures the 
number of additional dollars people receive in the 
future in return for postponing the use of one 
dollar now. Alternatively, the same dollar could 
be converted into foreign currency, invested in 
foreign bonds, and, later, be converted back into 
dollars. In order for foreign bonds to be competi
tive with U.S . bonds (and vice versa), the rate of 
return on a foreign bond must be equal to the 
rate of return on a u.s. bond, plus any apprecia
tion in the dollar that occurs over the period: 

(3) 

where 
if = the foreign interest rate, 
id = the domestic (U.S.) interest rate, and 
e = expected change in the exchange rate. 

Defining rr and rd to be the foreign and do
mestic real interest rates, and n/ and n/ to be the 
foreign and domestic expected inflation rates, 
equation 3 can be rewritten as 

(4) 

{{real interest rates are equal across countries, we 
are left with a relationship between changes in 
the exchange rate and the differential between 
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10 Equation 4 states that the exchange rate and domestic 

Inflation are inversely related. so that (Trr - e) and Trd are 

expected to be positively related The foreign inflation rate 

and the value of the dollar (approximated by the Dallas 

Federal Reserve Nominal Dollar Index) are generated in the 

construction of the Dallas Federal Reserve Real Dollar 

Index See Cox (1987) 

foreign and domestic inflation. Thus, movements 
in the exchange rate may reflect movements in 
expected domestic inflation . But movements in 
the exchange rate may also reflect movements in 
expected foreign inflation. 

If dollar movements are simply an adjust
ment for inflation in foreign prices, there need be 
no tendency for U.S. prices of imported goods to 
change, and hence no tendency for the general 
price level to change . As an example, a doubling 
of the austral/dollar rate has little significance for 
U.S. prices of Argentine beef if the reason for the 
rise in the dollar was a doubling of the Argentine 
general price level. Therefore, when gauging the 
potential inflationary effects of dollar movements, 
any simultaneous movement in foreign prices 
must also be accounted for. 

A second note of caution in using move
ments in the dollar to forecast inflation is that 
equation 4 expresses a relationship between the 
expected exchange rate and the expected U.S. 
price level. It is an open question whether move
ments in the dollar generally lag, lead or coincide 
with U.S. inflation. 

Chart 9 graphs n
d

, the actual (ex post) u.s. 
inflation rate, and nj - e, the exchange rate ad
justed to account for foreign inflation.lO As the 
chart show s, during the late 1970s, the exchange 
rate measure does seem to lead inflation fairly 
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well. Beginning in 1979 the relationship deterio
rated somewhat. Although both measures de
clined during 1980 and 1981, the exchange rate 
variable overpredicted the decline in inflation that 
actually occurred. And beginning in 1985 the ex
change rate variable predicted a Significant pickup 
in inflation, which never occurred. 

Using a sample period extending from 1980 
to 1988, and lagging the exchange rate measure 
one year, the correlation between inflation and 
the exchange rate measure is 0.50. The correlation 
increases to 0.65 as the lag increases to 18 months 
and it declines with longer time lags. Thus, the 
exchange rate measure does appear to lead infla
tion, although as with commodity prices, the rela
tionship is imperfect. 

Recent empirical studies have examined 
both the causal and predictive relationships be
tween the value of the dollar and prices. Some 
studies have concluded that the dollar does have 
a causal link with price movements; other studies 
have concluded that no Significant relationship 
exists.11 The dollar does seem to have a strong 
predictive link with inflation, however. Whitt, 
Koch, and Rosensweig (986) conclude that 
movements in the dollar predict movements in 
prices with a lag of one to two years. 

One reason empirical studies may not find a 
strong link between the dollar and inflation is 
because real interest rates are not, in fact , equal 
across countries (Mishkin 1984). As is clear from 
equation 4, to the extent that real interest rates of 
different countries move in different ways over 
time, ignoring them will result in a misleading 
inflation forecast. 12 

A second reason why some studies may not 
find a strong link between the dollar and inflation 
is because most exchange rate indexes include 
the currencies of only a small number of coun
tries. While the countries included are generally 
those of our major trading partners, a number of 
countries are excluded that have become increas
ingly important to U.S. trade. Consequently, there 
may be times when such an index gives a mis
leading inflation signal. 

Finally, the principal difficulty with targeting 
the exchange rate is that exchange rate move
ments are heavily dependent upon not only the 
actions of the domestic monetary authority, but 
also those of foreign policymakers. 
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In short, as with commodity prices, the evi
dence suggests that the dollar would probably not 
be a useful intermediate target. But the dollar 
does convey some useful information about the 
future course of inflation. 

The t1nancial variables as a tool 
for monetary policy? 

The previous sections have established that 
each of the three financial variables has had a 
predictive relationship with inflation. It has also 
been established that these variables may be more 
useful as indicators, than as targets. 

According to the indicator strategy deline
ated by Johnson, a policy adjustment would be 
made only when all three variables provide the 
same Signal. If, for example, we witness the si
multaneous occurrence of a steepening yield 
CUJve, increasing commodity prices and a depreci
ating dollar, we could conclude that monetary 
policy has been expansionary. If this was the goal 
of policy, then policy has been appropriate. If not, 
then an adjustment may be in order. 

Even in the more modest indicator role, the 
interest rate spread, commodity price inflation and 
the exchange rate could create difficulties for poli
cymakers. For starters, as was discussed in the 
previous sections, the specific interest rate spread 
and commodity price index most closely related 
to inflation have not yet been determined. The 
time lags between movements in each of the vari
ables and movements in prices also have not 
been firmly established, nor is it clear how re
sponsive inflation is to changes in these variables. 
These issues would have to be settled before an 
indicator strategy could be made operational. 

Problems might also arise because the rela
tionship between each of the indicators and infla-

" See Whitt, Koch, and Rosensweig (1986) for a discussion 
and comparison of these studies 

>2 As world capital markets become more fully integrated, 

divergent movements in real interest rates become less and 

less likely Even with completely unrestricted flows of capi
tal between countries, however, changes in the prices of 

traded goods, relative to those of nontraded goods, can 
alter the gap between domestic and foreign real interest 

rates See Dornbusch (1983). 
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tion is not always accurate. At times the variables 
overpredict inflation; at times they underpredict. 
Hence, we could potentially find ourselves in a 
situation where all three variables were predicting 
inflation incorrectly. Or, more likely, we could 
find ourselves in a situation where the variables 
were giving mixed signals. This could create a 
dilemma for policymakers. 

Even if the three variables were correctly 
forecasting inflation, their forecasts could still con
flict. Remember that the interest rate spread fore
casts the spread between long- and short-term 
expected inflation, while commodity prices and 
the dollar forecast the level of expected inflation. 
Suppose, for example, that the spread between a 
two-year and a three-month interest rate narrows. 
This would indicate that people are expecting a 
smaller increase in inflation over the next two 
years than they had previously. At the same time, 
suppose that commodity prices and the exchange 
rate rise, indicating that inflation will be higher in 
the coming year. In this case, whether or not pol
icy should be adjusted will most likely depend on 
the severity of the expected short-term inflation. It 
will also depend on policymakers' beliefs con
cerning the lag between a monetary policy 
change and its impact on prices. 

A final concern is that if the Federal Reserve 
decides to include these measures in the policy 
process, the relationship between each of the vari
ables and inflation may change. (See Lucas 1976). 
If such changes occur, our present understanding 
of the links between each of the variables and 
inflation becomes less useful. And, although new 
relationships will emerge, they mayor may not 
prove useful for policy. 

On the up side, however, tracking these 
financial variables may actually increase our 
understanding of macroeconomic disturbances. 
Since movements in nominal interest rates reflect 
a change in either the real rate or expected 
inflation, tracking commodity prices and the dollar 
could help to determine the cause of the change. 
Frankel and Hardouvelis (1985) use such a 
strategy to gain an understanding of the reaction 
of nominal interest rates to money supply 
announcements. 

During the early 1980s, nominal interest 
rates rose in response to higher-than-expected 
money announcements, and fell in response to 
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lower-than-expected announcements. Such a re
sponse could have occurred because unexpected 
money growth led to a revision in expected infla
tion. But at the same time, in response to higher 
than expected money supply announcements, 
commodity prices fell while the value of the dollar 
rose . The opposite responses occurred when 
money growth was lower than expected. Frankel 
and Hardouvelis interpret these responses as indi
cations of the market's confidence that the Federal 
Reserve would stick to its money growth targets. 
People believed unexpected movements in the 
money supply would be offset, and so their 
inflationary expectations did not change. There
fore, any increase in the nominal interest rate 
could only have been a result of an increase in 
the real rate. 

Admittedly the work by Frankel and 
Hardouvelis focuses on the level of the nominal 
interest rate, rather than a spread between two 
rates. Neveltheless, their work suggests that look
ing at several financial indicators simultaneously 
may improve our understanding of how monetary 
policy impacts the economy. 

Because of the preliminary nature of our 
understanding of the relationships the interest rate 
spread, commodity prices, and the exchange rate 
have with inflation, and because the relationships 
are not always reliable, it seems premature to ac
tually incorporate these variables into the policy 
process. Using these variables in the policy pro
cess also seems premature until such a strategy is 
shown to be superior to alternative approaches. 
Nevertheless, the variables do appear to have had 
a predictive link with inflation. Therefore, it may 
be useful to follow their movements-in order to 
gain information about future inflation, and to 
increase our understanding of the economy's 
responses to monetary policy-without neces
sarily incorporating the variables into the policy 
process. 

The three f1nancial variables and 
inflation: the 1980s revisited 

To better understand how successful the 
variables are in predicting inflation, this section 
examines the variables during two periods of the 
1980s. The first period examined is 1983, when 
inflation ended its downward trend and the cur-
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Chart 10 
Recent Movements of Inflation and the Indicators 
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rent recovery was just getting under way; the 
second is 1986, a year in which inflation declined, 
departing from its pattern of the previous two 
years, and the pace of economic growth slowed 
considerably. 

Because the interest rate spread considered 
in this analysis is a two-year rate as compared 
with a three-month rate, inflation in 1983 should 
be predicted by the spread in 1981. Specifically, 
for example, the spread in March 1981 should 
predict average inflation through March 1983 as 
compared with inflation in June 1981. 

As Chart 10 shows, the interest rate spread 
was negative during early 1981, indicating that 
inflation in 1983 was expected to be lower than it 
was in 1981. This forecast proved accurate. The 
spread rose throughout most of 1981 and turned 
positive towards the end of the year. Thus, the 
spread accurately forecast the pickup in inflation 
that occurred during the latter part of 1983. But 
the spread also forecast that the inflation rate 
would be higher in late 1983 than it was in early 
1982, and this prediction proved false. 

Commodity prices and the dollar both have 
their highest correlations with inflation at lags of 
18 months. Hence, I examine these variables dur
ing the last half of 1981 and first half of 1982 for 
their 1983 inflation forecast. 

Commodity price growth was falling during 
the last half of 1981 and, although volatile, stayed 
at a fairly low level during the first half of 1982. 
Inflation followed a similar pattern during 1983. 
Inflation reached its lowest rate in over a decade 
during July 1983, and then picked up somewhat 
during the latter part of the year. 

The exchange rate measure was less accu
rate in forecasting the pattern of 1983 inflation. 
The measure rose in late 1981, foreshadowing the 
brief pickup in inflation that occurred in March 
1983. The exchange rate measure then declined 
throughout most of 1982, however, while inflation 
began to pick up during the latter half of 1983. 

In summary, all three of the indicators pro
vided some information about inflation during 

13 Admittedly, some of the decline in inflation during 1986 

resulted from an unexpected drop in oil prices The behav

ior of the indicators over this period, however, suggests that 

a decline in inflation would have occurred anyway 

1983. Commodity price growth appears to have 
provided the most accurate forecast, while the ex
change rate measure was the least accurate. The 
interest rate spread correctly predicted the move
ments in inflation, but incorrectly predicted its 
level. 

Next, consider inflation during 1986, when 
prices recorded their smallest gain since the mid-
1960s, and real output grew at less than a 3.0-
percent rate. Once again, the financial variables 
were fairly accurate in forecasting the pattern of 
inflation. 

The interest rate spread rose during the 
middle of 1984 and then declined throughout the 
remainder of the year. The decline in the spread 
accurately forecast the declining inflation that 
occurred during 1986. The spread was positive 
throughout 1984, however, suggesting that infla
tion was expected to be higher in 1986 than it 
was during 1984. This aspect of the rate spread 
prediction proved to be inaccurate. 

To consider the 1986 inflation forecast made 
by commodity prices and the exchange rate mea
sure, these variables are again examined 18 
months earlier. At this time-the last half of 1984 
and first half of 1985-commodity price growth 
was falling. Thus, the pattern of movement in 
commodity price inflation was consistent with the 
declining inflation that took place throughout 
1986. 

The exchange rate measure also provided an 
accurate forecast of 1986 inflation. The measure 
fell throughout the latter half of 1984 and first half 
of 1985, accurately predicting the decline in infla
tion that occurred in 1986. 

In summary, both the exchange rate mea
sure and commodity price growth accurately pre
dicted the pattern of inflation during 1986. The 
interest rate spread accurately predicted the move
ment in inflation, but overestimated its level.13 In 
contrast, while commodity prices were also fairly 
accurate in predicting inflation during 1983, the 
exchange rate measure was not. And, again, the 
interest rate spread accurately predicted the direc
tion of movement of inflation during 1983, but 
overestimated its level. 

One explanation for the spread's overpredic
tion of the level of inflation is that the risk pre
mium associated with the longer-term interest rate 
has not been taken into account. If further work 
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proves this explanation valid, a risk premium 
adjustment to the interest rate spread would make 
the spread a more accurate inflation predictor. 

An examination of the financial variables 
during the other years of the 1980s indicates that 
there was no time in which all three variables 
predicted a change in inflation that subsequently 
failed to occur. In other words, if these variables 
had been used as indicators for monetary policy, 
based on an ex post assessment, at no time would 
the variables have falsely signaled the need for a 
change in monetary policy. 

Admittedly the analysis in this section is 
based on only rough estimates of the lags be
tween the financial indicators and inflation. A 
more detailed investigation would involve econ
ometrically determining the appropriate relation
ship among the variables. Nevertheless, the work 
presented here suggests that, while not perfect, 
the three financial variables do contain some use
ful information about future inflation. 

And now? 

Since we have established that the three fi
nancial variables provide useful information about 
future inflation, it is interesting to consider what 
they tell us today about the potential for inflation 
in coming months. To do this I examine the inter
est rate spread during the second half of 1987 for 
its inflation forecast for the latter half of 1989. 
Commodity prices and the exchange rate measure 
are examined during the first half of 1988. 

As Chart 10 shows, the interest rate spread 
rose during much of 1987, increased more slowly 
as the year progressed, and fell as the year ended. 
This pattern suggests that inflation can be ex
pected to stabilize during the latter half of 1989 
and slow beginning in 1990. 

Commodity price growth and the exchange 
rate measure tell a similar story: both variables fell 
throughout the first half of 1988, suggesting that 
inflation should slow during the second half of 
this year. In short, two of the three financial vari
ables are suggesting that inflation will ease in the 
second half of 1989; the third variable suggests 
that inflation will stabilize this year and begin to 
slow in 1990. The variables are therefore indicat
ing that monetary policy responded appropriately 
to recent inflationary concerns. 
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Conclusion 

The three financial variables examined in 
this paper-the interest rate spread, commodity 
prices, and the exchange rate-provide useful in
formation about inflation and may therefore be 
valuable as predictors of future inflation. These 
variables would not be useful as intermediate 
targets, however, since they are not related, in a 
reliable way, to the instruments under the Federal 
Reserve's direct control. 

It also appears premature to use these vari
ables as indicators in the policy process. Work has 
yet to be conducted to determine the specific 
measures of the variables to be used, to under
stand when disturbances unrelated to inflation 
affect the variables, and to determine the lags 
between changes in these variables and changes 
in inflation. Further work also needs to be con
ducted comparing the indicator strategy with alter
native policy approaches. Moreover, the relation
ship between the variables and real economic 
activity has received too little attention.14 

Perhaps most damaging to the idea of in
cluding the three financial variables in the policy 
process is the "Lucas critique" observation that 
relationships among economic variables change 
when policy changes. The suggestion of including 
the interest rate spread, commodity prices, and 
the dollar in the policy process is based on an 
understanding of relationships that hold under 
policy regimes differing from the one being pro
posed. Would these relationships be altered under 
the proposed alternative? If so, would the indica
tor strategy be as appealing? 

Historically, although there have been times 
when one or more of the financial variables has 
incorrectly predicted inflation, in conjunction, the 
variables appear to fairly accurately assess the in
flation outlook. And tracking these variables may 
very well increase our understanding of how 
changes in policy, and other disturbances, impact 
the economy. Therefore, it seems worth our time 
to continue research on the relationship between 
the three financial variables and the goal variables 
of monetary policy. 

14 One exception is Laurent (1988). 

2S 



References 

Angell, Wayne D. (987), "A Commodity Price 
Guide to Monetary Aggregate Targeting" (Pa
per prepared for the Lehrman Institute, New 
York, New York, 10 December). 

Cox, W. Michael (987), "A Comprehensive New 
Real Dollar Exchange Rate Index," Federal 
Reserve Bank of Dallas Economic Review, 
March, 1- 14. 

Cox, W. Michael, and Harvey Rosenblum (989), 
"Money and Inflation in a Deregulated Finan
cial Environment: An Overview," Federal Re
serve Bank of Dallas Economic Review, May, 
1- 19. 

Darby, Michael R. (975), "The Financial and Tax 
Effects of Monetary Policy on Interest Rates," 
Economic Inquiry 13 0une): 266-76. 

DeFina, Robelt H. (988), "Commodity Prices: 
Useful Intermediate Targets for Monetary 
Policy?" Federal Reserve Bank of Philadelphia 
Business Review, May/June, 3- 12. 

Dornbusch, Rudiger (1983), "Real Interest Rates, 
Home Goods, and Optimal External Borrow
ing," Journal of Political Economy 91 (Febru
ary): 141-53. 

Feldstein, Martin (976), "Inflation, Income Taxes, 
and the Rate of Interest: A Theoretical 
Analysis," American Economic Review 66 
(December): 809-20. 

Frankel, Jeffrey A, and Gikas A. Hardouvelis 
(985), "Commodity Prices, Money Surprises, 
and Fed Credibility," Journal of Money, Credit, 
and Banking 17 (November, pt. 1): 425-38. 

Furlong, Frederick T. (989), "Commodity Prices 
as a Guide for Monetary Policy, " Federal Re
serve Bank of San Francisco Economic Re
view, Winter, 21-38. 

Garner, C. Alan (988), "Commodity Prices: Policy 
Target or Information Variable?" Federal Re
serve Bank of Kansas City Research Working 
Paper no. RWP 88-10 (Kansas City, November). 

Hoelscher, Gregory (986), "New Evidence on 
Deficits and Interest Rates," Journal of Money, 
Credit, and Banking 18 (February): 1-17. 

Hooper, Peter, and Catherine L. Mann (987), 
"The U.S. External Deficit: Its Causes and Per
sistence," International Finance Discussion 
Papers, no. 316 (Washington, D.C.: Board of 
Governors of the Federal Reserve System, 
November). 

Horrigan, Brian R. (986), "Monetary Indicators , 
Commodity Prices, and Inflation," Federal Re
serve Bank of Philadelphia Research Working 
Paper no. 86-7 (Philadelphia, April). 

Johnson, Manuel H. (988), "Current Perspectives 
on Monetary Policy," CatoJournal8 
(Fall): 253-60. 

Laurent, Robert D. (988), "An Interest Rate-Based 
Indicator of Monetary Policy," Federal Reserve 
Bank of Chicago Economic Perspectives, Janu
ary/ February, 3-14. 

Lucas, Robert E., Jr. (1976), "Econometric Policy 
Evaluation: A Critique," Carnegie-Rochester 
Conference Series on Public Policy 1:19-46. 

McCallum, Bennett T. (988), "Robustness Proper
ties of a Rule for Monetary Policy, " Carnegie
Rochester Conference Series on Public Policy 
29: 173-203. 

Meyer, Laurence H., Anandi P. Sahu, and Robert 
T. Kleiman (987), "Some New Evidence on 
the Darby-Feldstein Hypothesis: A Note, " 
Review of Business and Economic Research 23 
(Fall): 64-67. 

Mishkin, Frederic S. (984), "Are Real Interest 
Rates Equal Across Countries? An Empirical 
Investigation of International Parity Condi
tions," Journal of Finance 39 (December): 
1345-57. 

--- (988), "What Does the Term Structure 
Tell Us About Future Inflation?" NBER Work
ing Paper Series, no. 2626 (Cambridge, Mass.: 
National Bureau of Economic Research). 

Whitt, Joseph A, Paul D. Koch, and Jeffrey A 
Rosensweig (986), "The Dollar and Prices: 
An Empirical AnalYSiS," Federal Reserve Bank 
of Atlanta Economic Review, October, 4-18. 

Federal Reserve Bank of Dallas 




