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ABSTRACT

This paper uses time series and cross-industry data on
employment and wages in Puerto Rico to assess the effects of
applying the U.S5. minimum wage to the Puerto Rican labor market.
We find that the U.S. minimum has a massive effect on the
earnings distribution in Puerto Rico and that it has
substantially lowered employment and altered the allocation of
labor across industries. The reduction in employment is due to
the fact that the minimum has a high level relative to average
‘earnings or productivity, not to an especially high estimated
elasticity of employment to the minimum. We claim that the
results support the textbook model of the minimum wage more
strongly than studies of the minimum in the U.S. because in

Puerto Rico the U.S. minimum has "real bite."
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Minimum Wages in Puerto Rico: Textbook Case of a Wage Floor?

The minimum wage is the classic textbook example of
government setting the price of labor and c¢cne of the few clear
tests of the economics of derived demand. If we can’t determine
the employment effects of exogenous changes in the minimum, we
are in trouble. While the extensive literature on the U.S.
minimum wage has generally found that the minimum reduces the
employment of teenagers (Brown, Gilroy, and Kohen, 1983), the
estimated reduction is often imprecisely determined or "smaller
than (cne) would have supposed" (Brown, 1988, p 144). Time
series analyses that extend the regressions through the 1980s
find, in fact, little relationship between the minimum and
teenage employment (Wellington, 1990), despite the relatively
good "pseudo-test" created by the sharply falling real value of
the minimum.

There are three explanations consistent with labor demand
analysis for why research yields weak results on the employment
effects of the U.S. minimum. One is that there is considerable
noncompliance with the minimum wage, making the law ineffective.
Another is that employers respond to the minimum by reducing
fringe benefits, training, and quality of work conditions to a
greater extent than employment. Third, the minimum may have been
so low, particularly in the 1980s, that it disemployed too few
workers to be detectable in a world where shifts in supply and
demand schedules create considerable random variation in
employment. To find a clear employment effect, one needs to

examine a minimum wage that bites rather than nibbles at the



edges of the job market, Enact a $10.00 minimum tomorrow, the
argument goes, and surely employment would decline with a
vengeance.

The extension of the U.S. federal minimum to Puerto Rico in
the 1970s provides as good a case of a minimum with genuine
econcmic bite as one could imagine., Average hourly pay on the
island is roughly half that c¢f the mainland, so that the effects
of the minimum should be roughly equivalent to doubling the
minimum in the U.S.

Does the minimum in Puerto Rico have the clear-cut effects
of textbook diagrams? The analysis in this paper suggests that
it does.

The Minimum Wage in Puerto Rico

The 1938 Fair Labor Standards Act (FLSA) first introduced
the mainland minimum wage ($0.35) to Puerto Rico, but Congress
soon recognised that this would devastate the island’s economy
and established instead industry committees to set separate
minima "that would not substantially curtail employment™ but also
would not allow Puerto Rico to obtain "an unfair competitive
advantage over mainland competitors" (U.S. Department of
Commerce, p. 633). Ensuing amendments to the FLSA expanded
coverage but maintained the industry committee mode of setting
minima until 1974 when Congress increased coverage and enacted
automatic increases in industry minima to bring them to the U.S.
level. The 1977 Amendment required industries whose minima were
at U.5, levels to follow the scheduled mainland increases and

those whose minima were below U.S. levels to increase wages by



$0.30 per year until they reached the federal minimum. By 1983
Puerto Rico was essentially at the U.S. minimum.

Table 1 records levels of the minimum wage and coverage on
the island and in the U.S. in each year that Congress changed the
law. As there was no single minimum in Puerto Rico until the
1680s, the pre-1983 "average minimum" in Column 1 is the
employment—weighted average of 44 industry minima (based in some
cases on averages of occupation minima within industries as
described in Castille, 1983). Column 2, which gives the ratio of
the minimum to average hourly earnings in manufacturing, shows
that since the mid-1950s industry boards set rates on the order
of 60 to 70 percent of average hourly earnings in manufacturing.
This compares to rates in the U.S. (Column 6) that were 40 to 50
percent or so of average manufacturing earnings in most years,
and that fell to 34 percent in 1987, Column 3 presents estimates
of the ratio of the number of workers covered by the minimum to
civilian employment. Because agriculture, government, and much
of the trade and service sectors were not covered until 1967,
coverage was relatively low: 29 percent compared to 43 percent in
the U.S. Hence, the effect of the minimum on the aggregate Puerto
Rican labor market was modest. Indeed, through 1967 the ratio of
the coverage weighted minimum to average earnings —— a crude
measure of the overall strength of the minimum wage —-— was lower
in Puerto Rico than in the U.S. After Congress applied the U.S.
minimum to Puerto Rico, however, the coverage weighted minimum to
average earnings ratio rose sharply in Puertoc Rico, so that py

1987 when the island and mainland minimum and coverage are



essentially the same, the ratio was a remarkable 85 percent
higher in Puerto Rico.
Effect of the Minimum on Wagas

An effective minimum wage should produce spikes in the
distribution of earnings in the area of the minimum. Our
analysis of earnings data for Puerto Rico shows just such a
pattern for the island.

First, industry earnings distributions for the period when
industry boards set minimum wages show that an extraordinary
proportion of workers in low wage industries were paid exactly
their industry minimum. For example, in 1964 the hourly minimum
was $0.83 in shoes and related products industries and 41 percent
of workers were paid $0.83; in 1968 the industry minimum was
$1.17 and 84 percent were paid $1.17. Similarly, in 1964 when
the hourly minimum in the woman’s and children’s underwear
industry was $0.96, 49 percent of workers received that rate;
whereas in 1972 41% received the $1.45 minimum of that year. 1In
each year, in many covered industries, large proportions of
workers were paid the minimum in their industry (U.S. Department
of Labor) .

Second, earnings data from the 1980 Census of Population for
Puerto Rico show that during the transition to the U.S. minimum
the distribution of earnings on Puerto Rico was concentrated in
spikes at pay levels where different minima covered many workers.
In 1979 about 50 percent of covered workers had the prevailing
U.5. minimum of $2.90; 13 percent had a minimum within 10 cents

of that value; and 25 percent were covered by industry minimum in



the $2.50 to 2.60 range. The distribution of earnings per hour
(= annual earnings/weeks worked x usual hours worked per week)
for full-time workers in Puerto Rico in 1979 reveals two spikes:
one around $2.90 and a smaller one around $2.50 to 2.60 (Fig 1A).

Third, in 1983 when Puerto Rico reached the U.S. minimum of
$3.35, the distribution of usual hourly earnings {= usual weekly
earnings/usual hours worked) from the 1983 Puerto Rican Current
Population Survey shows that 25 percent of the workers on the
island were paid $3.30 to 3.40 (Fig 1B). The change in the shape
of the earnings distribution from cne centered at $2.50 to 2.60
and $2.90 in 1979 to one centered on $3.35 in 1983 indicates that
imposition of the U.S. minimum in Puerto Rico altered the overall
distribution of pay on the island.

As a final test of the effect of the minimum on earnings in
Puerto Rico, we regressed the ln of average hourly earnings for
all workers and for manufacturing workers on the ln of the
minimum, a time trend, 1ln real GNP, 1ln coverage, and ln GNP
deflator from 1951 to 1987 in an AR(1) model and obtained
coefficients on the minimum of 0.27 {(0.24) for overall hourly
earnings {(manufacturing hourly earnings with a standard error of
0.07. By contrast, a comparable regression for the U.S. yields
an estimated effect of the minimum on average hourly earnings
insignificantly different from zero.

Granting that the U.5. level minimum wage affected earnings
in Puerto Rico, did the minimum also take the "bite" out of
employment that textbook discussions of wage—-fixing laws lead one

to expect?



Employment Effacts of the Minimum Wage

To determine the employment effects of the minimum in Puerto
Rico, we: (1) applied the basic time series model used in U.S.
minimum wage studies (Brown, et al.,1983) to the island’s
aggregate employment-population rate; and {2) estimated a cross-
section time series model linking industry employment to industry
minima.

The columns under "aggregate time series™ in Table 2 show
the results of our time series analysis., The dependent variable
is 1ln employment/population. Independent variables include 1ln
Puerto Rican GDP and 1ln U.S. GNP in constant dollars and a time
trend, and two related measures of the minimum wage. In Column
1, the minimum variable is the widely used "Kaitz" employment-—
weighted average of coverage X minimum/hourly earnings:

Za, (m/w),c,, where a, is the share of employment in industry i, m,
is the minimum in industry i, w, is average hourly earnings in
industry i and c, is the coverage in that industry. 1In Column 2
our minimum variable is the coverage weighted ratio of the
minimum t¢ average earnings in the economy: c{(m/w), where ¢ is an
economywide coverage measure (obtained from a different source
than the industry coverage data) and m is the average minimum in
the economy and w is a weighted average of hourly earnings in
each sector. Because residuals were highly serially correlated,
the calculations are based on an AR{1) model (OLS estimates gave
the same pattern of results, with larger estimated coefficients
for the minimum).

Both measures show a significant effect of the minimum on
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the employment-population rate, with elasticities of 0.15 {(Column
1) and 0.11 (Column 2}, that are of comparable magnitude to those
found on teenage employment to the minimum in the U.S. (Brown, et
al., 1983). To see if the effect of the minimum changed after
the 1974 law, we estimated the equations in Table 2 for 1951 to
1973 and 1974 to 1987 separately. While the number of
observations was too small to yield anything definitive, the
results yielded large significant coefficients on the minimum in
the latter period and effectively zero coefficients in the former
period -—- a result we pursued with our cross industry data set.
In addition to these calculations, we performed several
additional time series analyses of the data: adding lagged
dependent variables in the regressions, estimating Arima models
with various lag structures, estimating models with differently
constructed measures of coverage and manufacturing hourly
earnings; and examining the effect of the real minimum
(minimum/gdp deflator); and obtained comparable findings to those
in the table (Castillo-Freeman and Freeman, 1892). Thus our
basic time series result is reasonably robust to the precise way
one models the relation or measures the variables

(Santiago, (1986) finds similar minimum wage effects with yet
another set of data and models}.

The elasticities of employment to the minimum in Columns 1
and 2, while modest in size, imply that Puerto Rico experienced
massive job losses as a result of the application of the U.S.
minimum to the island. This is because the minimum is so high

relative to average earnings. In 1987, for example, the coverage



weighted minimum/manufacturing earnings in Table 1 was 0.63 1ln
points higher in Puerto Rico than in the U.5.; the coverage
weighted minimum/economywide earnings used in the Column 2
regression was 0.65 ln points higher in Puerto Rico; and a Kaitz
index of the minimum for Puerto Rico comparable to the U.S. Kaitz
index was 0.64 1ln points higher in Puerto Rico than in the U.S.
(since the U.S. Kaitz index relates to nonagricultural private
wage and salary employment, whereas our measure for Puerto Rico
was based on total employment, we estimated a Kaitz for Puerto
Rico based solely on private nonagricultural wage and salary
workers in Puerto Rico for this comparison). These differences
imply that, even with the relatively modest estimated
elasticities for the effect of the minimum in Columns 1 and 2,
island employment would have been 8 to 10 percent (.07-.09 ln
points) higher in 1987 than if the relationship between the
minimum and pay had been at U.S. levels. For the period 1973 to
1987, our analysis suggests that the increased minimum reduced
the employment-population rate in Puerto Rico by .017 to .022
points, accounting for over one-third of the .052 point actual
drop.
Cross—-Industry/Time Series Analyses

The pattern of separate minima for industries throughout most
of the periocd under analysis, and the correspondingly different
rate of increase in industry minimum toward U.S. levels, provide
a potentially stronger test of how the minimum wage affects
employment than does the aggregate time series. To exploit the

industry variation in minimum wages, we created a cross—industry



time series data set for Puerto Rico from 1956 to 1987 by
matching employment and earnings data for 37 manufacturing
industries from the Puerto Rican Survey of Manufacturing (with
1982 excluded due to the absence of a Survey of Manufacturing in
that year) and for 5 one-digit non-manufacturing industries
{(excluding government and agriculture) from Departmento del
Trabajo y Recursos Humanos, with minimum wages from the industry
reports of the U.S. Department of Labor, and industry coverage
from U.S. Department of Commerce (Table 1, p 634).

We used the industry data to estimate the relation between
minimum wages and employment in an analysis of covariance
framework:

(1) Ln EMP!, = a + b ln{c(m/w)]),, + T, + IND, + u,,
where T, is a vector of year dummy variables to contrel for
cyclical or trend factors; IND, is an industry dummy variable to
control for the scale of employment; and u,, is the error term.

This analysis has three virtues compared to the aggregate
time series. First, it contains more observations, so that
results are not subject to the vagaries of a single short time
series. This allows us to assess carefully the hypothesis that
the minimum has its greatest effect when Congress rather than
industry committees determined its level. Second, by including
yvear and industry dummy variables, the analysis isolates within-
industry, within-year variation in employment that is potentially
more difficult to explain than pure time series variation,
Third, the concentration in manufacturing reflects "the major

focus of the FLSA minimum wage order program" (U.S. Department of
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Commerce, p 935). Equation 1 differs from the aggregate time
series regression equation in two other ways. The dependent
variable, employment in detailed industries, measures the
movement of workers from industries with large increases in
minima to those with small increases as well as from employment
to nonemployment. The exclusion of output from the list of
independent variables allows the minimum wage to capture changes
in employment due te minimum wage—induced changes in industry
output as well as changes in employment with output fixed. These
differences should produce greater elasticities in the cross-—
industry analysis than in the aggregate time series analysis.

The columns under "cross-industry™ in Table 2 give the
regression coefficients and standard errors from this analysis.
In Column 3, which covers the entire period, the minimum/average
times coverage variable cobtains a highly significant coefficient
of -0.54. When we ran separate regressions for the period before
1974 (Column 4) and after 1974 (Cclumn 5) we found that the
effect of the minimum occurs entirely in the latter period. The
elasticity of employment to the minimum is -0.91 after 1974
compared to an estimated positive 0.20 coefficent on the minimum
before 1974. This supports our inference from the time series
that the minimum reduced employment as it moved to U.S. levels,
but had little effect before that. Finally, as in the time
series analysis, we experimented with moderatedly different
measures and specifications of these equations and obtained
results like those in Table 2,

Underlying the sizeable minimum wage effects in the
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industry data is a substantial reallocation of Puerto Rican
workers from industries where minima had to increase greatly to
reach U.S. standards to industries whose minima were already
close to U.S, levels. In industries at the U.S. minimum in 1973,
employment grew by one percent from 1974 to 1983. 1In industries
where the minimum was within 10 cents of the U.S. minimum in
1573, employment increased by two percent over the same period.
But in industries where the 1973 minimum was more than 10 cents
below the U.S. minimum, employment dropped by 32 percent from
1974 to 1983!

Interpretation

In his 1988 overview piece on the minimum, Charles Brown
asked if minimum wage laws were overrated, and he concluded that
in the U.S. the answer is "yes." What accounts for the very
different picture of the effects of the minimum wage in this
study? In our view the major reason is that the minimum wage
affects such a high proportion of workers in Puerto Rico (in 1983
an incredible 44 percent of the workforce was paid at or helow
the minimum; and two-thirds of the work force was paid $3.50 or
less —— Figure 1B) compared to modest proportions in the U.S,.
(published data for 1988 show that just 6.5 percent of workers in
the U.S. and 23.1 percent of 16 to 19 year-olds were paid less
than or the minimum in that year (U.S. Bureau of the Census,
Table 676)), making the disemployment effects of the minimum more
sizeable and thus easier to detect in time series data.
Formally, statistical power analysis implied that even if the

minimum had the same proporticnate effect in the U.S. as in
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Puerto Rico, the chance that we would reject the "true"
hypothesis of a substantial minimum effect was much smaller for
Puerto Rico because the minimum affects such a larger proportion
of the population. Minimum wages are not overrated when they
have real economic bite, as in the Puerto Rican case studied

here.
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Figure {A: Distribution of Hourly Earnings in Puerto Rico in 979
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Figure IB: Distribution of Hourly Eornings in Puerto Rico in 1983
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Note: The Census data are based on annual egrnings. We deleted observations

when weeks worked was less than 20, hours worked last week was less than
IO or equal to 99, and when the wage was less than 50 cents an hour.
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Minimum Wa inimum/Hourl i urin
Coverade
Puerto Rico United States
YEAR Min Min/Mfg Cov Min Min/Mfg Cov
1950 $0.20 .47 .29 0.75 .52 .36
1956 0.45 .70 .29 1.00 .51 .38
1961 0.61 .62 .29 1.15 .50 .43
1963 0.72 .64 .29 1.25 .51 .44
1967 0.97 .70 .44 1.40 .50 .55
1968 1.10 .71 .44 1.60 .53 .54
1974 1.68 .72 .47 2.00 .45 .62
1975 1.87 .73 .66 2.190 .44 .60
1976 2.03 .13 .64 2.30 .44 .60
1978 2.51 .75 .64 2.65 .43 .62
1979 2.77 .75 .64 2.90 .43 .63
1980 3.00 .75 .64 3.10 .43 .63
1981 3.26 .74 .64 3.35 .42 .63
1987 3.35 .63 .64 3.35 .34 .64

Note: Cov = number of covered nonsupervisory employees divided by
civilian employment

Sources: Puerto Rico, minimum calculated from U.S. Department of
Labor; average hourly earnings in manufacturing, from
International Labor Organisation; coverage, based on unpublished
estimates from U.S. Department of Labor, Employment and Standards
Administration. For United States, Minimum wages, U.S.

Department of Commerce, Statistical Abstract of the Unjted States

1990, Table 675; Manufacturing Earnings, Council of Economic

Advisors, Economic Report of the President, 1990; Coverage,

estimated from F. Welch by multiplying by ratio of
nonagricultural private employees to total employment.
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Table 2:
eqre ceff ror he Eff of the
Minim m Wa and V. 1 nL m 1 ment-Population
1951-1987, and gn Ln Employment by Industry, 1956-1987
Agg Time Series Crogs~Industry
1951-1987 195687 1956-73 1974-87
(1) {2} (3) {4) (5)
Minimum -.15% -.11 -.54 .20 -.91
(.07) {.04) {(.13) {.12) (.24)
PR GNP .25 .25
(.11) {(.12)
US GNP .38 .32
(.22) {.22)
YR -.024 -.022
(.006) {.006)
Ind Dummies 41 41 41
Year dummies 30 17 12
Const -5.51 -5.07
Sample Size 37 37 1301 755 545
R? .92 .92 .87 .95 .95
Auto—-Correl .65 .68

Note: Column 1 minimum is the Kaitz employment weighted average of
coverage times minimum/hourly earnings by industry.
minimum is the multplicand of coverage for the entire economy
times minimum/average hourly earnings in the entire economy.
Columns 3-5 minimum is the multiplicand of coverage for industry

times minimum/hourly earnings in the industry.
due to absence of Survey of Manufacturers.

Column 2

They exclude 1982
The regressions cover

42 industries with agriculture and government excluded.

Source:

See text and Castillo-Freeman and Freeman.
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Data Appendix

We give the actual data for our time series analysis
together with the detailed sources. The data for our cross-
industry analysis are available on diskette from the National
Bureau of Economic Research. The detailed industry data for Puerto
Rico are obtained from the Census of Manufacturing Industries of
Puerto Rico; the U.S. Department of Labor Wage and Public
Contracts Division; and the Departamento del Trabajo y Recursos
Humanos.
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Documentation for Puerto Rican Minimum Wage Time Series Data Set
Minimum Wa Rela variabl

Average minimum wages (avemin): are a weighted average of 44
industries minimums (37 three-digit manufacturing and 7 one-digit
industries). The data was gather from the individual Department of
Labor reports that record the industry minimums in the years when
industry committees set minima. The reports usually give minima for
very detailed occupations. To arrive at a single minimum wage for
each industry the data had to be amalgamated. Because employment by
occupation was unavailable we took a simple average of the
occupational minimum.

Average Coverage (avecov): weighted average of coverage for the 8
one—digit industries, based on table 1, p. 634 of the U.S. Department
of Commerce, Economic Study of Puerto Rico, vol. II (USGPO,
Washington D.C. 1979). All three-digit manufacturing industries are
covered by the same figure. The Department of Commerce table gave
the number of wage and salary workers covered by the changes in the
minimum wage law (in 1966 and 1974). This number was divided by
total employment in each industry to determine the effect <f the
minimum on the entire economy. Since the law changed in the middle
of 1974, the coverage figure for that year is the average between the
1973 and 1975 numbers. We also created average coverage excluding
agriculture and government (covag); for wage and salary workers
(avencov); for wage and salary workers excluding agriculture and
government (ncovag).

Economy—wide Coveraga (Covt): based on coverage figures for 1962,
1964, 1965, 1966, 1969, 1970, 1971, 1972, 1975, and 1976 from
unpublished tabulation "Estimated number of nonsupervisory employees
subject to the minimum wage profisions of the Fair Labor Standards
Act in Puerto Rico, 1962-1976" (U.S. Department of Labor, Employment
and Standards Administration (May 16, 1977)). For 1976 the figures
are the same as in Table 1 of the Economic Studv of Puerto Rigo used
above. We divided the figures by total employment to obtain the
coverage number.

Average Wage (avewag): weighted average of the 44 industry average
hourly earnings., The 37 detailed three-digit manufacturing earnings
are from the "Puerto Rican Census of Manufacturing Industries™ (1956-
1987). The Census of Manufacturing Industries was collected every
October through 1981 and then were collected in March in 1983 so
there are no figures for 1982. 1In the time series analysis the 1382
bumber is the average between 1981 and 1983. For the years 1950-
1955, the Census was not conducted so we applied the change in 1-
digit manufacturing hourly earnings from each year to 1956 to the
1956 3-digit earnings, on the assumption that earnings in each
detailed sector changed at the same rate as the average in
manufacturing. The l-digit industry data was attained from the
"Salario Semanal Mediano de los Empleados Asalariados por Grupo
Industrial Principal"™ (Departmento del Trabajo y Recursos Humanos).
This source gives weekly earnings by month. To make hourly earnings,
we divided the July weekly earnings by 32 hours.

Averaga Manufacturing Wage (mfgwag): from the Yearbook of Labour



istics, International Labour Office, Geneva, 1950-87.

Kaitz minimum wage index (kaitz): the employment-weighted average of
coverage x minimum/hourly earnings: Za,(m/w),c,, where a, is the share
of employment in industry i, m; is the minimum in industry i, w, is
average hourly earnings in industry i and c, is the coverage in that
industry. The index used the coverage, minimum, and hourly earnings
figures described above. We also created a kaitz index for wage and
salary workers {nkaitz).

Employment by industry: The employment numbers used in the weighting
come from two sources. The individual manufacturing industry numbers
are from the nsu f Manufa ring Industries for the 3-digit
manufacturing industries (1956-1987). To get the 1350-55 numbers we
took the ratio of employment in all manufacturing in each of these
years to employment in all manufacturing in 1956 and multiplied this
by the 1956 employment in the detailed industry. For the remaining
seven l-digit industries the employment numbers are from the "Seria
Historica del Empleo y Grupc Trabajador en Puerto Rico" (Departament
del Trabajc y Recursos Humanos.)

We used 37 three-digit manufacturing industries:
footwear
leather gloves
electrical
women’s & child clothing
children’s cuterwear
corset & brassieres
men’s & boy’s clothing
leather handbags
women’s outerwear
misc. apparel
misc. fab. textiles
toys & athletic goods
jewels & jewelry
costume jewelry
office & art. supplies
alcoholic beverages
cigars
tobacco
drugs
petroleum
chemicals
food
household furniture
other furniture
sawmills
paper and allied products
cement
cut stone & asbestos
port cement & pottery
glass
sugar
textile mill products
plastics
rubber
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footwear
professional instr.
machinery & transp equip

We used 7 one digit industries:
transportation
construction
services
trades
finance
agriculture
public administration

Macro—economic variables;

Puerto Rican Deflator (prdef): mic R v
(Junta de Planificacion de Puerto Rico) 1954 base year.

Puerto Rican GNP (prgnp): Economic Report to the Goverpnor. (Junta de
Planificacion de Puerto Rico)} 1954 constant dollars

Puerto Rican Employment to Poplulation Ratio (prepop): "Seria
Historica del Empleo y Grupo Trabajador en Puerto Rico" (Departamento
del Trabajo y Recursos Humanos)

Puerto Rican Unemployment Rate (prunemp):_"Seria Historica del Empleo

y Grupo Trabajador en Puerto Rico" (Departamento del Trabajo y
Recursos Humanos}

U.S. GNP (usgnp): Economic Report to the President



vemi
.1983112
.2090968
.2250475
.3112025
.3127352
.3687008
.446892
.4877035
.5547123
.588266
.6160578
.6083603
.7072032
.723141¢6
.8089383
.8344514
.8543397
9707171
1.10385
1.149046
1.209332
1.223%45
1.257172
1.261849
1.681313
1.871169
2.03429%99
2.198294
2.508755
2,76834
2.997499
3.264083
3.305
3.35
3.35
3.35
3.35
3.35

DATA IN TIME SERIES ANALYSIS

avew
.3978221
.4086726
.4211891
.4797948
.5076678
.5467604
.60075
.6854723
.7163373
. 7892233
.8398675
.8753857
.9330316
1.036117
1.096976
1.176425
1,288164
1.371143
1.511504
1.666559
1.855667
1.989629
2.144356
2.281057
2.451822
2.562158
2.680631
3.023238
3.323408
3.589363
3.883342
4.181452
4,318638
4,455824
4.4975
4.564971
4.725408
4.879471

kait

.1552545
.1639719
.1803986
.2291165
.2106444
.2310201
.2573¢688

.250623
.2580729
.2655993
.2681704
.2511022
.2697527
.2554484
.2743819
.2713268
.3253818
.3652993
.3811235
.3600428
.3473762
.3309335
.3158602
.3041355
.3813738
.4342076
.4423768
.4354916
.,4561369
.4679987
.4605349
.4674861
.4607653
.4540446
.4490879
.4403378
.4265334
.409444¢6

21

Ltz avecov avencov
2274017 .2005666 .289947
.2353977 .2067245 .2927832
.263094¢6 .2262728 .3156551
.3326592 .2307361 .3239491
.3080301 .2244323 .3229907

.33573% .2355907 .3367567
.3656536 .24478 .3482599
.3561216 .2437985 .349478
.3711424 .237825 .3446964
.3711392 .2601487 .3681179
.3716781 .2704583 .3788447
.3489642 .2685297 .3744163
.3739841 .2793335 .3850673
.3537066 2786939 .3848249
.3775422 -29449635 .4027606
.3686471 .3021486 .4118209
.4515512 .4440653 .6179777
.5123964 .448034 .621314
.5276636 .4547732 .6250879
.4966685 .4552811 .6237885
.4769109 .4580359 .6252915
.4521996 .4567233 .6211272
.4350212 .4489309 .6118795
.4165544 .4516597 .6129931
.5020877 .5444585 .1152009
.56581525 .5942968 .7654748
.5901694 .5878332 .7632035
.5663558 .5902385 .7644004
.5891373 .5955623 .766823¢
.6046917 .59409 .765819
.5974336 .5891814 .7634814
.6081543 .5873656 .7636536
.6000263 .5851063 .7611587
.5918983 .5828427 .7586637
.5836718 .5859195 .7592893
0819611 .579453¢ .1575721

.559539 .5807844 .7583255
.5374542 .5820948 .7594272



Yr covaq ncovag covt mfgwaqge
50 .3732008 .5395138 .29 .425

51 .3761123 .5326865 .29 .453

52 .4017473 .5604456 .29 . 479

53 .4063991 .5705765 .29 .5

54 .3955662 .5692773 .29 .519

55 .398757 .5699888 .29 .5680001
56 .4083229 .5809401 .29 .639

57 .4040696 579222 .29 .758

58 .3908481 .5664834 .29 .826

59 .4089976 .5787433 .29 .866

60 .4188489 5867029 .29 9219999
61 .4226205 .5892682 .29 .988

62 .4312265 .5944551 .29 1.06

63 .4247884 .5865545 .29 1.126

64 .4322009 .5911548 .31 1.182

65 .4330807 .5902779 .31 1.235

66 .5241356 . 730544 44 1.295

67 .5262223 .7315074 44 1.394

68 .5339233 .7360237 .44 1.547

69 .5333461 .7341622 .49 1.654

70 .5341682 .7334862 -47 1.76

71 .5345858 .7329625 .47 1.87

72 .529723 .7306533 .47 2

73 .5326331 .731842% .47 2.13

74 .5541444 .7694854 .597 2.32

75 .5569246 .7821664 .66 2,56

76 .5481578 .7783135 .64 2.78

7 .5445614 .7765348 .64 3.020001
78 .5481926 .7775087 .64 3.36

79 .545802 .7762858 .64 3.690002
80 .5443507 .7751534 .64 4.020001
81 .5410986 .7738366 .64 4.389999%
82 .5373817 .7710595% .64 4.639998
83 .5336648 .7682823 .64 4,.830002
84 .5371417 . 7676154 .64 5.020001
85 .5321706 .7664471 .64 5.190002
86 .5298602 .765326 .64 5.310001
87 .5277365 .7631782 .64 5.329999

22



23

yr prdef prepop pranp prunemp usanp yr 74
50 .858654 .47 878.6994 .154 1203.699 1 0
51 .8B814054 .449 925.0002 .1599999 1328.2 2 0
52 .9530466 .434 1015.9 .148 1380 3 0
53 .969574 .428 1081.3 .1449999 1435.299 4 0
54 1 .415 1104.401 .1530001 1416.201 5 0
55 1.0029 .419 1138.5 .1320001 1494.899 6 0
56 1.0108 .412 1185.099 -133 1525.6 7 0
57 1.0352 .412 1221.799 .128 1551.101 8 0
58 1.0887 .397 1258.,401 .142 1539.2 9 0
59 1.11 .394 1363.601 .133 1629.1 10 O
60 1.138 .403 1473.199 .118 1665.299 11 0
61 1.173 .397 1562.8 .127 1708.7 12 0
62 1.2159 .385 1683.9 .128 1799.401 13 0
63 1.2474 .395 1820.7 .11 1873.301 14 0
64 1.298 .396 1916.801 .112 1973.299 15 0
65 1.327 .401 2082.999 L117 2087.6 16 O
66 1.3581 .399 2223.201 .123 2208.299 17 0
67 1.4206 .399 2328.398 .116 2271.4 18 0
68 1.5 .403 2455.3 .103 2365.6 19 0
69 1.5525 .399 2683.999 .103 2423.301 20 0
70 1.6156 .428 2901.401 .107 2416.199 21 O
71 1.70809 .423 3075.601 .116 2484.799 22 0
72 1.78 .423 3215.901 .119 2608.498 23 0
73 1.817 .421 3450.3 .116 2744.102 24 0
74 1.9458 .405 3493.599 .1320001 2729.299 25 1
75 2.0818 .368 3424.7 .1810001 2695.002 26 2
76 2.1743 .364 3461.601 .194993%9 2826.7 27 3
77 2.2397 .358 3623.502 .1950001 2958.602 28 4
78 2.3399 .362 3817.4 .1810001 3115.199 29 5
79 2.4827 .360 4025.002 .17 3192.4 30 6
80 2.7164 .359 4076.698 .171 3187.101 31 7
81 2.953601 .343 4127 .1990001 3248.802 32 8
B2 3.175299 .318 3976.501 .2279999 3166.001 33 8
83 3.320529 .321 3894.801 .2340001 3279.104 34 10
84 3.460631 .334 4048.4 .2069999 3501.4 35 11
85 3.548074 .331 4172.801 .2180001 3607.5 36 12
86 3.697075 .351 4281.598 .1890001 3713.299 37 13
87 3.786931 ,369 44%6.702 .1680001 3819.6 38 14



