November 1, 2023

ONLINE APPENDIX: The Elasticity of Aggregate Output with
Respect to Capital and Labor

Dietrich Vollrath

University of Houston

ABSTRACT

These appendices contain information on data matching, assumptions, and calculations used in the
main paper. Additional results are also reported.

Contact information: 201C McElhinney Hall, U. of Houston, Houston, TX 77204, devollrath@uh.edu.



Contents

Al

A2
A3
A4
A5
A6

A7
A8
A9
A10
A1l

A12
A.13
A.14
A.15
A.16

Matching historical industry data to input/output tables . . . . .. ... ... ... 2
A.1.1 Baseline matching . . . . . . . . ... 3

A11.1 OneSICtoone NAICS: . . . . . . . ... ... .. ... ...... 3

A.1.1.2  One SIC to many NAICS: . . . ... ... ... ... ....... 3

A.1.1.3 Many SIC toone NAICS: . . . . . .. ... ... ... ... .... 4
A1.2 Government . . . . . .. ... e e e 4
A.1.3 BEA capital stockdata. . . . .. ... ... 4
Proprietors income . . . . . ... 5
From Input/Output tables to industry-by-industry costs . . . . .. ... ... ... 6
Comparison using BEA “After Redefinitions” table . . . . .. ... .. ... .... 7
Comparison of results including and excluding imported intermediates . . . . . . . . 8
Comparing elasticities and cost ratios . . . . . . . . . ... L. 9
A6.1 Asimpleexample . . . . . . .. 9
A.6.2 Fulltheory. . . . . . . . . . 11
A.6.3 Empirical Relationships . . . . ... .. .. .. ... ... ... ... ..., 13
Decomposing differences in elasticities . . . . . . . ... oo oL 14
Markups . . . . . e 15
Compustat data and matching . . . . . . .. . ... oo 16
Accounting for change . . . . . . . . L 17
User cost details . . . . . . . . oL 18
A.11.1 Nominal interest rate . . . . . . . . . . .. 18
A.11.2 Expected inflation . . . . . . ... 20
A11.3 Depreciation . . . . . . . . .o 20
A.11.4 Depreciation allowance . . . . . . . . . . . .. ... 20
A.11.5 Corporate tax rate . . . . . . . .. e 20
Series breaks at matching . . . . . . .. ..o oo 20
Housing and government . . . . . . . . . .. L Lo 21
De-capitalizing IP . . . . . . . ..o 22
Allowing for negative coStS . . . . . . . . . .. e e e 22
Annual estimates of elasticities . . . . . . . . .. Lo 22

List of Figures

Al
A2
A3
A4
A5
A6
AT
A8
A9

Estimates of capital elasticity, different proprietors income assumptions . . . .. . . 26
Relationship of capital cost share to markup across industries . . . . . . ... .. .. 27
Relationship of capital cost share to intermediate use share across industries . . . . . 28
Counter-factual elasticity calculation, U.S. 1948-2018 . . . . . . . . . . . . ... ... 29
Aggregate gross output markup under different capital cost assumptions . . . . . . . 30
Aggregate capital elasticity and mean industry-level capital elasticity, U.S. 1948-2018 31
Baseline estimates of ey, with data source breaks denoted . . . . . . . ... ... .. 32
Comparison of user cost estimates of €y, with different government costs . . . . . . 33
Comparison of estimates when allowing negative costs or not . . . . . .. .. .. .. 34



List of Tables

A.1 Industrial classification of data by year . . . . . . . . . ... ... 0. 2
A.2 Matching of SIC 1972 to NAICS, 1948-1962, Part 1. . . . . . . . . .. .. ... ... 35
A.3 Matching of SIC 1972 to NAICS, 1948-1962, Part 2. . . . . . . . ... ... ... .. 36
A.4 Matching of SIC 1972 to NAICS, 1963-86, Part 1 . . . . . . . ... ... ... .... 37
A.5 Matching of SIC 1972 to NAICS, 1963-86, Part 2 . . . . . . . ... ... ... .... 38
A.6 Matching of SIC 1987 to NAICS, 1987-96, Part 1 . . . . . . . .. .. ... ... ... 39
A.7 Matching of SIC 1987 to NAICS, 1987-96, Part 2 . . . . . . . . ... .. ... .... 40
A.8 Comparison of ex; estimates before and after redefinitions, 1997-2018 . . . . . . . . 41
A.9 Comparison of ex; estimates before and after redefinitions, 1997-2018 . . . . . . .. 42
A.10 Comparison of €x; estimates with and without imports, 1997-2018 . . . . . . . . .. 43
A.11 Comparison of exy estimates with and without imports, 1997-2018 . . . . . . . . .. 44
A.12 Capital costs as share of factor costs and value-added, by sector . . . . . .. ... .. 45
A.13 Capital costs as share of factor costs and value-added, housing and government . . . 46
A.14 Baseline annual estimates of elasticities, 1948-2018, no-profit assumption . . . . . . . 47
A.15 Baseline annual estimates of elasticities, 1948-2018, depreciation cost assumption . . 48
A.16 Baseline annual estimates of elasticities, 1948-2018, investment cost assumption . . . 49
A.17 Baseline annual estimates of elasticities, 1948-2018, user cost assumption . . . . . . . 50

A.1 Matching historical industry data to input/output tables

As described in Section 3 of the main text, the first issue with creating the data series used in
the estimates of ex; is matching various data sources from the national accounts with different
industrial classification schemes.

Figure A.1 is identical to Table 8 in the main text, replicated here for convenience. It shows
the classification schemes used for various pieces of data. In each case the input/output is treated
as the “master” and the other series are matched to it.

Table A.1: Industrial classification of data by year

Value-added
Series I/O tables  components Capital stock

1948-62 NAICS 2012 (47 ind) SIC 1972 BEA/NAICS 2012
1963-86 NAICS 2012 (65 ind) SIC 1972 BEA/NAICS 2012
1987-96 NAICS 2012 (65 ind) SIC 1987 BEA/NAICS 2012
1997-2018 NAICS 2012 (71 ind) NAICS 2012 BEA/NAICS 2012

Notes: This table shows the classifications used for each range of years. The complete mapping of industry data

across sources is provided in the Appendix. All data are from the BEA.

For each industry in a given year in the I/O table, I need information on both value-added
components (value-added, labor compensation, proprietors income, gross operating surplus, taxes
on production, depreciation) and capital stocks (stock and price indices for structures, equipment,
IP). The industry classifications for the value-added components and capital data are not NAICS



2012, so to bring that information over I need to match the other classifications listed in Table 8
to NAICS 2012.

The literal matches I use can be found in Tables A.16 through A.16, which are shown at the
end of this appendix, as they are quite long. These tables show for each series (48-62, 63-86, 87-96)
which SIC industry is matched to which NAICS 2012 industry. Each series is broken into two tables
(Part 1 and Part 2) to aid in legibility.

A.1.1 Baseline matching

There are three types of matches that can be found in these tables:

A.1.1.1 One SIC to one NAICS:

These are the straightforward cases where the SIC industry lines up directly with a NAICS industry.
For example for 1947-62 the SIC industry “Construction” (SIC 1972 code C) is matched to NAICS
industry “Construction” (NAICS code 23).

For these matches, obtaining the value-added components for the IO industry (coded using
NAICS) is straightforward, and follows equation (12) in the text. I've reproduced the equation
here, changing some of the notation to make the matching process clearer. First, “ELEM” refers to
a data element (e.g. compensation, proprietors income, production taxes, etc.). Second, the NAICS
superscript refers to the NAICS industry that this element is calculated for. The superscript SIC
refers to the match SIC industry.

ELEMJ.S; ¢

ELEM{AMCS = VALUF MO8 x VALTSTC
gt

(A1)

In the case of a one-to-one match of SIC to NAICS, this equation is simple to process. 1 use
the ratio of the given data element in SIC to the value-added in SIC (ELEM;ZIC/VALUJ%IC) to
multiply by the reported value-added of the NAICS industry, VALUY AICS " t6 obtain the size of
the data element for the NAICS industry, ELEM}AICS.

The assumption at work here is that because of the different classification systems the absolute
size of value-added in SIC and NAICS matches will not be identical. However, what I am assuming
is that the breakdown of value-added in a SIC industry is informative about the breakdown of
value-added in the matched NAICS industry. This will be imperfect, given that the scope of the
industries is technically different.

A.1.1.2 One SIC to many NAICS:

This is a case where the NAICS is more detailed than the SIC. An example for 1947-62 is the SIC
industry “Retail trade” (SIC code G) which I match to NAICS industries “Retail trade” (NAICS
code 44RT) and “Food service and drinking places” (NAICS code 722).

Here, what I am doing is using the ratios from same SIC industry to infer the value-added
components for multiple NAICS industries. Referring back to equation (A.1) and the example
given, I'm assuming that the ratio ELEM ﬁf C/VALU ﬁf ¢ from SIC “Retail trade” is a good proxy
for the ratio of that element to value-added in NAICS ‘Retail trade” and “Food service and drinking
places”. The proportional breakdown of value-added across different components in those two



NAICS industries is thus the same, as they all are assumed to have similar breakdowns to the SIC
industry.

In this case I am losing detail, as the NAICS industries presumably have at least some dif-
ferences in the breakdown of value-added components. I have experimented with several versions
of the matching. For example, I've matched “Food service and drinking places” in the NAICS to
“Amusement and recreation services” in the SIC. But these changes have not created any mean-
ingful differences in the elasticity estimates.

A.1.1.3 Many SIC to one NAICS:

The final case is where there are multiple SIC industries matched to a single NAICS. An example
here is “Banking” (SIC code 60), “Credit agencies” (SIC code 61), “Security and commodity
brokers” (SIC code 62), “Insurance carriers” (SIC code 63), and “Insurance agents, brokers” (SIC
code 64) all being matched to NAICS industry “Finance and Insurance” (NAICS code 52).

In this case SIC has more detail than NAICS, but I have no way of taking advantage of that
detail. To get the value-added components for the NAICS industries I therefore sum up the value-
added elements for the SIC industries, and use the ratio for those sums. In the example just given,
I first find the sum of labor compensation in SIC industries 60, 61, 62, and 63. I then find the sum
of value-added in SIC industries 60, 61, 62, and 63. The ratio of this sum of labor compensation to
sum of value-added is used as the ratio FELEM ﬁl C/VALU ﬁl €. 1 then apply this ratio according
to equation (A.1) to find labor compensation for the matched NAICS industry 52.

There is a loss of information here simply because of the lack of detail in the IO tables for these
years. Again, reasonable alternative matches do not appear to impact the elasticity estimates in a
meaningful way.

A.1.2 Government

In the match Tables A.16-A.16 one will note that there is no SIC code associated with any of
the government industries: Federal general government, Federal government enterprises, State and
local general government, or State and local government enterprises. Those industries do not have
specific SIC codes assigned in the data obtained from the BEA.

In each case there is a straightforward match, however, to a NAICS industry of the same level.
In the code implementing this the matching is done on the text, as opposed to a SIC code per se,
but otherwise these are straight one-for-one matches.

A.1.3 BEA capital stock data

Theoretically, the BEA reports capital stock data using a NAICS industrial classification sys-
tem. However, their classification is not precisely identical to the NAICS system found in the
input/output tables. The vast majority of industries in the I/O table do have a direct match, but
there are exceptions that I outline here.

For most industries, the BEA capital stock data reports a NAICS code in four digits, with
different levels of dis-aggregation indicated by non-zeros. For example, 3200 refers to “Manufac-
turing”, while 3210 refers to “Wood products”, and one could dis-aggregate further to 3211 for
a specific type of wood product. The I/O tables report the highest level digits, without trailing
zeroes. Hence the I/O table has a NAICS code of 321 for “Wood products”. It does not contain an



entry for NAICS code 32, as the point of the I/O table is to show the dis-aggregated relationships.
Matching in this case is straightforward, as it simply has to take into account the trailing zeros.
This works for the vast majority of industries.

There are exceptions, of course. In most cases these are simply differences in transcription
involving letters (e.g. 113F matching to 113FF), but there are still one-to-one matches from the
BEA capital data to the I/O table.

e BEA code 110C is matched to I/O code 111CA (Farms)

e BEA code 113F is matched to I/O code 113FF (Forestry, fishing, and related)

e BEA code 336M is matched to I/O code 3361MV (Motor vehicles)

e BEA code 3360 is matched to I/O code 33640T (Other transport equipment)

e BEA code 338A is matched to I/O code 339 (Miscellaneous manufacturing)

e BEA code 311A is matched to I/O code 311FT (Food, beverage, and tobacco products)
e BEA code 487S is matched to I/O code 4870S (Other transportation)

e BEA code 5320 is matched to I/O code 532RL (Rental and leasing services)

There is one case where two industries in the BEA capital data (5210 and 5220) are matched
to a single I/O industry (521CL, Federal Reserve Banks). In this case the capital stock data from
the BEA is simply summed up, and the total capital stock is applied to the I/O industry 521CL.

There are two cases where a single industry in the BEA capital data is matched to multiple
industries in the I/O table. The first case is where BEA code 5310 is matched to both ORE (Other
real estate) and HS (Housing) in the I/O tables. This is only the case for the period 1997-2018. In
this case I need to allocate the data on capital for BEA code 5310 to two different I/O industries. I
assign the capital data to the two I/O industries in proportion to their value-added. This means I
am assuming the capital /output ratio, depreciation/output ratio, and investment/output ratio are
the same in both ORE and HS.

The second case is where BEA code 44RT is matched to four different retail industries in the
I/O table, 441 (Motor vehicle and parts dealers), 445 (Food and beverage stores), 452 (General
merchandise stores), 4A0 (Other retail). I use the same strategy with this group. I split the capital,
depreciation, and investment data on BEA industry 44RT to the four industries in proportion to
their value-added.

A.2 Proprietors income

In the main text the amount of proprietors income that is considered a labor cost is calculated
using equation (13) according to the formula used by Gomme and Rupert (2004). Here I show
alternative estimates of the upper and lower bounds to ex; when different assumptions about
proprietors income are used.

Figure A.1 plots the baseline upper (no-profit) and lower (depreciation-only) bounds in black
lines, as usual. The first alternative is to assume that all proprietors income is in fact a labor
cost, so that COST;r; = COMP;; + PROP;;. The bounds with this assumption are either the



gray dashed line (no-profit) or gray solid line (depreciation-only). As can be seen this lowers the
estimated capital elasticity bounds, because the more value-added is assumed to be a labor cost.
The modification for both bounds is minor.

The opposite assumption is that all proprietors income is either a capital cost or economic
profit. Mechanically, this is equivalent to assuming that COST;;; = COMP;;. The estimates
of €x; under these assumptions are the gray o’s (no-profit) or gray x’s (depreciation-only). In
the depreciation-only case this makes no significant difference. However, under the no-profit as-
sumption the estimated capital elasticity is much higher, averaging about 0.4 from 1948-1995, and
approaching 0.45 by 2018. The reason for this is simply that with lower labor costs, more costs are
assigned to capital in the no-profit case.

A.3 From Input/Output tables to industry-by-industry costs

In the main text, my baseline results are computed using the BEA’s Input/Output tables, before
redefinitions, at producer value. In particular, I extract values for the industry-by-industry COST;j;
terms found in the matrix A in equation (6) of the main paper that is at the heart of the calculation
of the elasticities. Here I provide further information on how I arrive at those values for COST;j;.

To recall terms, there are J total industries and I am attempting to fill in a J x J block
of information on COST;j. The BEA Input/Output tables do not report costs on an industry-
by-industry basis, however. They distinguish industries from commodities (products made by
industries), although the classification of commodities is nearly identical to that of industries. For
example, there is a “Petroleum and coal products” industry as well as a “Petroleum and coal
products” commodity.

Nevertheless, the two concepts are distinct. A given commodity could be produced by several
industries, or an industry could produce several commodities. In principle there need not be an
identical number of commodities to industries. In practice the BEA records information for J
commodities that match the J industries, plus an additional two commodities with no matching
industry. Those two commodities are ”Used/scrap” and ”Noncomparable imports”. Denoting the
number of commodities by M, the BEA uses M = J 4 2 commodities.

This results in two different types of input/output tables that are available on an annual basis.
The “Use Table”, which I denote here by U, is a M x J matrix. The generic entry u,,; shows the
amount of a commodity m used as an input by industry j. The “Make Table”, which I denote
by V, is a J x M matrix. The generic entry v;,, shows the amount produced by industry j of
commodity m. Neither the entries u,,; in the Use Table nor the entries v;,,, in the Make Table are
exactly equal to COSTj;, the spending by industry j on inputs from industry i.

It is possible to recover an industry-by-industry matrix of COST;; terms from the Use and
Make Tables. To do this requires one additional piece of information. Let the vector Xj; measure
the gross output of each of the M commodities. Form the matrix A as

A=VX;} (A.2)

where the X; notation indicates a matrix with the elements of X/ along the diagonal (and zeroes
everywhere else). Thus the diagonal entries of X]\_/[l are just one over the final use of a commodity.
Ais a J x M matrix. Using ¢ to index the industries, the typical entry a;, measures the share of
gross output of commodity m that is produced by industry 1.



Now form the matrix C as R
C =AU = VX,;'U. (A.3)

Cis a J x J matrix. The typical entry of C is c;;, the spending by industry j on output of industry
i. The matrix A gives industry i’s share of production of commodity m. The matrix U provides
the amount of commodity m used by industry j. Multiplying A by U gives us the spending by
industry j on output from industry ¢, originating through whatever commodities industry ¢ may
produce that industry j may require.

One remaining point is that because of how the Use and Make Tables are arranged, the values
of ¢;; in C are spending by j (the column) on inputs from industry ¢ (the row). In the main text I
refer to COST;j, where this measures spending by industry i (the row) on output from industry j
(the column). Hence COST;; = cj;. Given the values of COSTj; I can calculate the \;; terms that
make up A in equation (9) of the main text.

Two addition pieces of information can be recovered once the industry-by-industry matrix C
has been calculated. Let X; be a J x 1 vector of gross output of industries, F; be the J x 1 vector
of final use of each industry, and V; be the J x 1 vector of value-added of each industry. It is the
case that

X; = Ce+ Fy (A.4)
X = Cle—i-V], <A5)

where e is a J x 1 vector of ones. The first relationship breaks down the gross output of industries
into uses (inputs purchased by other industries or final use) while the second relationship breaks
down gross output in terms of production (purchases of inputs from other industries or value-added).

The BEA reports a vector of gross output, X7, in the Use Table. 1 take this vector as given.
With X; and C, it is possible to solve for both F; and V; using the relationships in (A.5). The
vector V; provides the values of VALUéO that I refer to in the main paper, and which are used to
find costs of factors like labor and capital. The values of I provide the values of f; for final use of
industries that form the values of 7; that go into the vector I' in equation (8) of the main paper.

The BEA separately reports a measure of value-added by industry in the Use Table. The vector
Vr I calculate from (A.5) contains small deviations from the reported data on value-added in the
Use Table. In practice the deviations are minor. To assess this, for each year I calculated the
correlation between the industry-level values in V; from equation (A.5) and the reported industry-
level value-added from the BEA. The minimum correlation in the 70 years was 0.99997, while the
average was 0.99999. In 48 years of the years, the correlation is exactly one. Deviations, such
as they are, appear to be in part due to rounding differences in my calculation compared to the
reported BEA Tables.

A.4 Comparison using BEA “After Redefinitions” table

As described in the prior section, I develop a matrix C of industry-by-industry costs from the Use
and Make Tables provided by the BEA. Those Use and Make Tables are “Before Redefinitions”,
meaning the BEA has not made any modifications to the classification of commodities or industries.
By using the “Before Redefinitions” Tables, I am able to calculate C' annually from 1948-2018. Using
C, I can calculate the Total Requirement Table, T', as

T:(I—CXf)A. (A.6)

7



This matrix T" measures the total dollars of spending on inputs necessary from each industry ¢ to
deliver one dollar of final use of industry j.

The BEA provides a separate Total Requirements Table for 1997-2018. This Table is provided
“After Redefinitions” to the Use and Make Tables. These redefinitions reassign some transactions
between commodity or industries. As such, the BEA Total Requirements Table is an analogue to
my matrix 7', but differs numerically because of those redefinitions to the underlying Use and Make
Tables.

To assess whether using “Before Redefinitions” Use and Make Tables in my baseline calculations
generates any significant difference compared to the “After Redefinitions” Tables, I re-calculated
all the elasticity estimates from 1997-2018 using the “After Redefinitions” Tables.

Tables A.8 and A.9 show the annual results of After and Before calculations side-by-side, for
each different choice regarding capital costs. For example Column (1) of Table A.8 shows the
capital elasticity using the After Redefinition Table in 1997 was 0.3663, and Column (2) shows
the comparable estimate from the main paper using the Before Redefinition Table as 0.3686. The
difference is -0.0022, meaning my baseline estimates are slightly overstated compared to the After
Redefinitions estimate. Reading down column (3) one can see that the size of that difference
increased slightly over time, but that the average difference is -0.0027. There does not appear to be
a significant (in the numerical sense) difference between the After and Before Redefinition-based
estimates.

Looking over the remainder of Tables A.8 and A.9, a similar story holds. Regardless of the
capital cost assumption, there is no large discrepancy between the baseline results using the Before
Redefinition Tables and the After Redefinition Tables. Given the small discrepancy, the advantage
of the Before Redefinition Tables is that they are available annually from 1948-2018, allowing for
a longer time series of results than the After Redefinition Tables, which are only available from
1997-2018.

A.5 Comparison of results including and excluding imported in-
termediates

The baseline results in the paper take the Use Tables as given, and those Use Tables include imports
of intermediate commodities by industries. Imported intermediate goods are offset by subtracting
the imports from final use (as in typical national income accounting). For certain commodities, such
as Oil and Gas Extraction (NAICS 211), the amount of imports are large enough that total final
use of the commodity is negative. A commodity that is entirely imported (such as noncomparable
imports) has negative final use that entirely offsets intermediate use, such that gross output is zero.

For the calculation of ex in equation (9) of the main text, the presence of imports influences
the weights in I', the vector of final-use shares. An industry ¢ which has relatively small domestic
production but whose products are heavily imported (e.g. oil and gas in most years) will have a
low(er) share of final use, ;. An industry j that has large domestic production, and which may
import a large amount of products from other industries (e.g. chemical production that uses crude
oil), will have a large(r) share of final use, v;. Thus, in calculating ex the aggregate elasticity will
be heavily influenced by the elasticity with respect to capital in industry j but not by industry
1. In the end, ex will reflect the elasticity of domestic production with respect to capital, taking
imports as given.



An alternative is to exclude imports entirely from the Use Table, and calculate ex based only
on domestic inputs to production. This alters the cost shares, \;;, that populate the A matrix
in equation (9), lowering the cost share for intermediates with large imports (e.g. oil and gas)
and raising the cost share for intermediates that are only produced domestically (e.g. services).
Excluding imported intermediates while holding gross output constant increases the implied value-
added of each industry. This will thus have the greatest effect on the calculation of ex in the
no-profit case. The costs associated with imports in this case are instead attributed to capital,
which raises the value of €x. In the other scenarios, the value of ex may be higher or lower than
in the baseline (including imports) depending on how the exclusion of imports affects the relative
sizes of the \;; terms.

Tables A.10 and A.11 report results that exclude imports from the Use Tables (columns 1 and
4), and compare those to the baseline results that include imports (columns 2 and 5). Looking
at the results under the no-profit scenario, for example, excluding imports yields an estimated eg
of 0.3703. Including imports gives the baseline result of 0.3686. Thus excluding imports gives
an estimate that is 0.0018 higher. Reading down column (3) of Table A.10, one can see that the
differences can reach as large as 0.0097, but average only about 0.0044. Even in the no-profit case,
excluding imports does not alter the estimated elasticity by a substantial amount.

This appears similar in the other scenarios. Table A.10 shows that under the depreciation cost
scenario the average difference is only 0.0012. Table A.11 shows that the average differences in
the investment cost scenario are only 0.0009, and under the user cost scenario only 0.0021. There
are cases of positive and negative differences, but the maximum difference is under 0.0066. Again,
there does not appear to be substantial differences because of the inclusion of imports.

A.6 Comparing elasticities and cost ratios

Comparing the cost share, S%St, to the elasticity, ek, as in Section 5.1, shows that 5%5’5 tends to

be lower than €x; in the scenarios where positive profits are allowed (the labor cost share tends to
be higher than the labor elasticity). Table A.12 provides summary statistics on the ratios reported
in the paper, which show that aggregate capital cost shares tend to be lower than the estimated
elasticities. Here I provide some examples and a more thorough theoretical breakdown of how and
why this occurs.

A.6.1 A simple example

To set ideas, consider the following very simple economy. There are two industries. One produces
final goods, Y, and the other produces an intermediate input, X, used by the first industry. Both
industries use capital and labor in production.

Y KOK [0 XX (A7)
X = KPxphr (A.8)

In both industries, the coefficients sum to one for constant returns to scale.
From a purely technical standpoint, one can solve for

y — KOLK+OAXBKL0¢L+04X/BL (AQ)



as the aggregate production function for final goods. It is straightforward to confirm that this is
constant returns to scale as well, so that ax + axfBx + ar + axBr, = 1. Most notably, this shows
directly that the elasticity of final goods with respect to the inputs are

€k = Qg+ axfi (A.lO)
€, = ar+axpr. (A.ll)

The aggregate elasticities “nest” the production structure of the economy by incorporating the
capital and labor elasticity of the intermediate input provider.

Assume that the final goods industry charges a markup of gy, and the intermediate industry
a markup of uyx, and that the final good is the numeraire. Then for a given amount of final
purchases Y, the final good industry will spend Y/uy on inputs (capital, labor, the intermediate).
In particular, it will spend axY/uy on capital, arY/uy on labor, and axY/uy on intermediates.

The value axY/uy forms the revenue of the intermediate good industry. The intermediate
industry will spend axY/puy pux on inputs (capital and labor, and they do not use other intermedi-
ates). Here one can see the multiple marginalization that will play a role in generating a difference
between factor cost shares and elasticities. The intermediate industry thus spends SraxY/uy px
on capital, and BraxY/uyux on labor.

This is enough information to form the factor cost shares in this economy.

S?{ost — ag + aXﬁK/NX (A12)
ag +axPr/ux +ar +axfr/px
S€OSt — ar + OéXﬂL//iX (Al?))

ag +axPr/ux +ar +axpfr/px

In both cases, these are not equal to the respective elasticities because of the presence of ux. The
value of py drops out here because Y is not used as an intermediate by another industry. If ux =1
the denominator is equal to one in both expressions, and the cost shares equal the elasticities
exactly.

From the economy’s perspective, it would be efficient to spend a fraction ax + axfBx of its
costs on capital, as that equals the aggregate elasticity of final goods with respect to capital.
But the presence of px distorts that because of the input/output relationships, even though both
industries practice cost minimization. Of the total costs the final goods industry incurs, it spends
ag of those costs on capital. It then spends ax of its total costs on the intermediate good. But
the intermediate producer only spends ax /ux on costs of production, keeping the rest as economic
profit. Cost-minimizing, it spends Sx of the ax/ux on capital. The same issue occurs with labor,
and it spends too little (from the economy’s perspective) on both inputs.

Whether this leads s[C(‘)St to be bigger or smaller than ex depends on the relative size of the
capital coefficients in the two industries. If ax < Sk, the markup of pux > 1 results in 5%0875 < €x.
The markup in the intermediate industry means less spending is done on factors in the intermediate
industry, and so the cost share is skewed towards the cost share of the final good industry. With
akg < Bk, that skew results in s?{“t < ex (and by definition would make s€°5t > €r). This is what
was seen in the main paper Figure 3, and the larger the markups the larger the difference between
s%’“ and eg.

It is the presence of markups along the supply chain that distort the use of factors away from
the efficient allocation, and generate the wedge between the factor cost shares and the elasticities.
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A.6.2 Full theory

This section shows in an economy with J industries and an arbitrary network of I/O relationships,
with an arbitrary set of markups, how the factor cost shares and elasticities differ.

To help in the exposition, take the matrix A from the main text equation (6) and split it into
four blocks

o (A.14)

A — [L 0]
where note that this is the transpose of A, purely for ease in showing results. The upper-left block
L is the J x J matrix with entries \;;, the cost to industry j (the column) of intermediate good ¢
(the row) as a share of total costs in industry j.

W is the 2 x J matrix with columns Ag and Ap. Ny = [Ak1, Ak2, ..., Ak ], the vector of capital
as a share of total costs in each industry, and Ay, is defined similarly for labor as a share of total
costs. One could readily extend this to allow for n factors of production. The top right block of A’
is a J x 2 block of zeroes, and the bottom right block is a 2 x 2 block of zeroes.

Define a “technical requirement” matrix R as follows
R=(I-L), (A.15)

where [ is J x J identity matrix. R is like a traditional Leontief inverse, but is based on intermediates
as a share of total costs, as opposed to a share of total revenues. An element in R, r;;, shows the
elasticity of output in industry j (the column) with respect to output in industry i (the row).

Next, define the vector J x 1 vector F' to contain the elements f;, the final use of industry j.
Defining e as a J x 1 vector of ones, this means that total final use is /,F. The ; terms from the
main text - shares of final use - are y; = f;(e/;,F)~!, and the J x 1 vector I' from equation (8) is
I" = [F'(¢/;F)~" 0] where there is a block of 2 trailing zeros to account for the final use of capital
and labor.

As in equation (9) of the main text, the vector of elasticities E is formed by E = T"(I — A)~L.
Some tedious but straightforward matrix algebra demonstrates that the two factor elasticities in F
can be written as

[ex €r] = WRFE(e/;F)~1, (A.16)

Focusing exclusively on the elasticity with respect to capital, this is
ex = NgRF(e/;F)~ 1. (A.17)

The aggregate elasticity with respect to capital is the vector of industry-specific capital shares
(Ar) multiplied through by R, the technical requirements matrix, to get the “full” elasticity of
each industry with respect to capital, taking into account the effect of an increase in capital in
suppliers of intermediates to that industry. Those industry-specific elasticities are then weighted
by the shares of final use F'(¢/,F)~! to produce the elasticity.

Now, turn to the calculation of capital’s share of factor costs, s it is straightforward to do
this for labor as well). To do this, several additional pieces of information are needed. First, let p;
be the gross output markup for industry j, and let M be the J x J diagonal matrix with entries j;
along the diagonal and zeroes elsewhere. Define X as the J x 1 vector of gross output, with entry
X denoting gross output of industry j.

?(osts (
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Define the “total requirement” matrix 71" as follows
T=I-M1'L)™! (A.18)

which is a more traditional Leontief inverse. M 1L gives costs of intermediates as a share of revenues
(not total costs). The typical entry in T' shows the dollars of revenue (inclusive of markups) created
in industry ¢ (the row) for each dollar of final use in industry j (the column), taking into account
the input/output relationships among firms.

Total spending on capital in the economy is

Y COSTk; = NgM™'TF. (A.19)
Jj€J

Working backwards, T'F' multiplies the total requirement matrix by the measure of final use, and
gives a J x 1 vector of total revenue in each industry. Pre-multiplying that by M ~! is essentially
dividing each of those measures of revenue by the respective markup, and hence M ~'TF are total
costs in each industry. Pre-multiplying that by A} yields the total capital costs across the whole
economy.
Capital’s share of factor costs is capital costs divided by total factor costs. Total factor costs
are
Y (COSTx; + COSTy;) = ;R M 'TF. (A.20)
JjeJ
The interpretation of M ~!TF is the same as in the above paragraph, total costs in each industry.
ef]R_1 is a 1xJ vector of the share of all factor costs in total costs by industry. Hence ef]R_lM -Tr
are the total factor costs across all industries. The structure of ef]Rfl is

SRV=[1-S 0 1= M o 1=305 N (A.21)

and given constant returns to scale it would hold that 1 — Zie JAij = AKj + ALj.

Combining information, we have an ability to measure both ex and s?(OSt.
ex = NgRF(3F)™ (A.22)
s = NeMT'TF (¢,R'M'TF) ™", (A.23)

From here, it is possible to see why and how these two measures would differ. Mechanically, these
two measures are only equal if R = M ~'T, as can be seen by examining the two equations above.
This holds only if I = M. In other words, ex = 5%05’5 only if all markups are equal to one (as in
the no-profit scenario). Any markups greater than one across industries create a wedge in between
ex and s?f‘“.

There are two different ways in which markups create a wedge between ey and sIC(OSt. First are
the direct effects of M~!. TF determines total gross output by industry (the total requirements
matrix times final use), and M ~'TF determines gross costs by industry. If there is dispersion in
the p; terms that make up M, then the allocation of gross costs across industries does not match
the allocation of gross output. Costs are thus skewed towards industries with low markups, and
thus 5%"“ will be skewed towards the capital share of factor costs in those industries. Note that
if all markups are identical but above one, pu; = @ > 1, then the two M ~1 terms still cancel out.
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That is, if markups are identical across industries then there is no distortion in the allocation of
gross costs across industries due to distortions in final demand.

Second, markups generate a difference between R and T, the technical and total requirement
matrices. These differ because markups create distortions in costs across industries due to the
markup charged by all suppliers along the supply chain. This distortion holds even if all the
markups are identical across industries, T = (I — uL)™! # (I — L)™' = R. Markups distort the
allocation of costs, as each upstream industry spends less on factors (and further inputs) than it
receives in payments from downstream industries.

Whether s%“t is larger or smaller than ex depends on how markups correlate with Ag. If pu;
and Ag; are positively correlated, then sg’;‘”t < €x. Higher markups skew costs away from those
industries with large Ax; values, and hence SIC(OSt is driven down because more costs are coming
from industries that spend low shares of their costs on capital. Further, if Ag; tend to be higher
in industries that are more upstream, then markups along the supply chain will lower the share of
costs in those industries, and this will also drive down s%’“.

A.6.3 Empirical Relationships

The prior sub-section proposes two relationships that explain why ex > s%“t in economies with

positive economic profits: markups p; are positively associated with capital as a share of costs
across industries, and capital as a share of costs is higher in industries that are more upstream.
Here I show that the industry/year data is consistent with both proposed explanations.

For each industry I can calculate the gross output markup pj; as gross output of j in time ¢
divided by total costs (capital, labor, and intermediate inputs). I also calculate capital’s share of
factor costs in each industry, s?(‘;‘*t = COSTkji/(COSTkj + COSTrj;). For both pj; and 5?(3-“
I do this under the depreciation cost assumption on capital costs. The results are similar using
either the investment cost or user cost assumption.

In Figure A.2 I plot the relationship between s%}s"/ and p;¢, controlling for year fixed effects.
As there are a total of 4,477 industry/year observations, the Figure plots the “binned” relationship
by collecting observations into 100 quantiles.! The overall positive relationship is apparent and is
statistically significant (point estimate 0.407, standard error 0.009) even though there are obvious
fluctuations in the relationship. The quantiles with the largest markups (which make up about 2%
of the observations) tend to be for housing and real estate. Removing those from the relationship
still shows a significant positive relationship.

Next, I calculate a measure of how “upstream” each industry is, uj;. This is defined as u;; =
1 — fjt/GOji, where fj; is final use of industry j at time ¢, and GOj; is gross output. wuj; is the
share of gross output that is used by other industries as an intermediate input, as opposed to being
for final use. High values of uj; indicate an industry that is “upstream” in the sense of supplying
many intermediates relative to it’s final use.

Figure A.3 plots the relationship of S%;-?-St to ujs, controlling for year fixed effects, and again
using 100 quantiles to clarify the relationship. Here the positive relationship is apparent, with a
point estimate of 0.065 and a standard error of 0.007. In the Figure one can see that for some
industries uj; is above one, indicating that intermediate use is greater than gross output (and that
final use was negative). These industry/year observations represent situations where there were

IThe “binscatter” technique of displaying regression results for large-N datasets was developed in Chetty, Friedman
and Saez (2013).
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significant imports of products from that industry, and these observations (about 1% of the total)
tend to be for the mining and extractive industries (e.g. oil). Excluding these does not change the
overall positive relationship. Again, the relationship in Figure A.3 is consistent with the logic from
the prior sub-section that ex > s?(OSt when capital costs as a share of factor costs tend to be large

for industries that are more upstream (and subject to more layers of markups).

A.7 Decomposing differences in elasticities

In principle, the elasticity estimate €x is a weighted sum of the industry-specific cost shares, \;x,
where the weights depend on the size of the industry (through final use) and the input/output
relationships that determine how much the industry depends on other as producers and consumers
of its output. More specifically, from Section A.6 the elasticity calculation can be written as follows,

ex = N RF (¢)F) ™" (A.24)

where X is the vector of capital cost shares in total costs, R is the Leontief inverse based on total
costs by industry, and F (ef]F)*1 is the vector of final use shares of total final use. The combined
term RF (ef]F)_1 holds the weights on each industry, which are multiplied through by the capital
cost shares in A

The different scenarios for capital costs affect this calculation in two fundamental ways. The
choice of capital cost directly impacts the capital cost share of total costs, Aj. It also indirectly af-
fects the Leontief inverse R, which is a function of the intermediate good cost shares, A;;. Changing
the capital cost changes the total costs, and hence changes intermediate spending (which is taken
as given from the I/0 tables) as a fraction of total costs. Lowering capital costs, for example, raises
the intermediate good share for each intermediate used.

Consider a case where capital costs are set to a lower value, as in the depreciation cost scenario.
This lowers each element of M. In the notation from the prior section, R = (I — L)~!. Each
element of L goes up (or at least does not decline) given the lower capital costs. Abusing matrix
algebra, if L get “larger” at each element, I — L is lower, and hence R is “larger”. Multiplying R
through by the final use terms means the weights on each industry’s capital cost share are larger.
Hence there are competing effects on the overall elasticity. A is lower, but the weights on each
element are higher.

Whether ex goes up or down when capital costs are raised or lowered is a quantitative question.
Here I show how to decompose the difference between the no-profit and depreciation cost estimates
to see that the direct effect on capital cost shares outweighs the effect on R, and by a substantial
amount.

Let NP signify terms that are calculated using the no-profit cost assumption, and D signify
terms calculated using the depreciation cost assumption. To save space on notation, let the vector
of final use shares be denoted by f = F (¢/,F )_1. The difference in the elasticities under the
no-profit and depreciation cost assumption can be decomposed as follows:

NP R = ANP'RNPp_AD'RPf
= ANP'RNPp _\P'RNPf \D'RNPp _ \P'RPf
= (M =R ) RYTr+ 2R (RNT — RP)
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In the last line, the first term captures the difference in capital cost shares only, holding constant
the weights on those cost shares at RVP f. It isolates the effect of changing the capital cost shares.
The second term captures the effect of changing the weights while holding the cost share constant.?

Given that element-by-element )\%P "> )\g, the first term is positive. This is the direct effect,
and implies that by lowering capital costs in the depreciation scenario, this mechanically pushes
down the overall elasticity. The second term, however, will be negative, as all the intermediate
good shares in costs are weakly increasing when capital costs are lower.

To see that the direct effect is larger, consider Figure A.4. This plots the baseline eﬁp and 62
estimates. In addition, it plots the counter-factual estimate of the elasticity with the depreciation
cost shares but the no-profit scenario weights. More explicitly, the counter-factual estimate is

CF D' pbNP
€k =Ag RS,

which is just the term that is added and subtracted to the difference above to form the decom-
position. This is plotted in the gray dashed line, and lies everywhere below the depreciation cost
estimate. Given this, it follows

e —eR = MRNPF-AZRPY
AR (RNP —RP) f
< 0

This just demonstrates that the weights in the depreciation cost case must be larger than in the
no-profit case, as expected.

Notice that the gap, however, is quite small compared the gap between the no-profit baseline
and the counter-factual. The direct effect of lowering cost shares is substantial, and on net the
elasticity goes down. It is true that there are conflicting effects of lowering capital costs on the
elasticity estimate, but given the input/output tables from the U.S. used here, the indirect effects
of lowering capital costs on the Leontief weights in R are much smaller than the direct effects of
lowering capital costs.

A.8 Markups

This section provides equations for exactly how the gross output markup, value-added markup,
gross output profit share, and value-added profit share are calculated and related in theory.
As in the main text, I defined

J
/«LVA _ Zj:l V Ajt
" ) COSTiki + COSTyL

(A.25)

In gross output terms the markup is

GO = =1 GOir . (A.26)
> COSTjp + COSTxe + COST 1y

20One could do this decomposition inl the other direction, so that the first term had the weight R” f and the second
term depended on the cost shares AXT . The logic is similar and the results tell the same story.
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To simplify terms, let GO; = Z;-Izl GOj; be total gross output, so that

S0 = GOy (A.27)
COSTyi +COSTgy + COSTy,
where the terms in the denominator are similarly defined to be sums across all industries.
These two markups are related as follows,

VA _ p$O(1 — COST/GOy)
w =G0 : (A.28)
~ WGOCOSTy, /GO,

As can be seen here, the distinction between the two measures of markups is the size of the ratio
COSTht /GOy, or the share of intermediates in gross output. Based on the data in this paper, that
ratio runs around 0.52 to 0.56 throughout the period 1948-2018.

Figure 8 in the main paper plots series A under different capital cost assumptions. In this
Appendix, Figure A.5 plots u$© under those same scenarios.

A.9 Compustat data and matching

In Section 6 I briefly describe how I used Compustat firm-level data and the methodology from De
Loecker, Eeckhout and Unger (2020b) to generate elasticity estimates consistent with the firm data.
I use their replication code (De Loecker, Eeckhout and Unger, 2020a), which contains information
on precisely which data to extract from Compustat. I use the Wharton Research Data Service to
access Compustat to obtain the data extract.

Using that extract I run the code provided by De Loecker, Eeckhout and Unger (2020a) to
generate their measures of costs for different inputs. Cost of goods sold (Compustat variable
COGS) and selling, general, and administrative (XSGA) costs are reported directly for each firm.
De Loecker, Eeckhout and Unger (2020b) calculate a cost of capital using a simplified user cost
formula. Total capital is given by variable PPEGT in Compustat (property, plant, and equipment),
and the user cost of capital is based on a common nominal interest rate, common inflation, and
common depreciation rate for all firms. De Loecker, Eeckhout and Unger (2020b) provide the
data series on their user cost of capital in the replication data, and I take it as a given to ensure
consistency with their work. K EX P is the cost of capital reported by De Loecker, Eeckhout and
Unger (2020b) using this user cost.

Let i be the two-digit NAICS industry reported by Compustat for each firm. Let N; be the
number of firms in that industry. Then the ratio of capital costs to non-capital costs for industry
1 is calculated as

COSTSt YV KEXP;
COSTNt e SN COGS; + SGA;;

(A.29)

where K EX P;; is the capital cost of firm j in industry i, COGS;; is cost of goods sold for firm j
in industry 4, and SGA;; is the selling, general, and administrative expense of firm j in industry 7.

For each industry in the national accounts data I extract the two-digit industry NAICS code i,
and match that to the two-digit NAICS code from Compustat. I use the associated cost ratio in
(A.29) in equation (21) from the main text to find capital costs in all the industries in the two-digit
industry 1.
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For the production function estimates, De Loecker, Eeckhout and Unger (2020b) calculate
elasticities for capital, COGS, and SGA as part of their “production function 2” estimates (PF2).
Their replication package reports the elasticities in a separate data file, by two-digit industry 4. 1
use these directly. The exact variables in their replication are thetay I2;t for capital, thetaw 12t
for COGS, and thetaw 12,t for SGA. The production function elasticites are allowed to vary over
time.

The ratio of capital elasticity to non-capital elasticity used in the main paper is, abusing the
notation in their replication package somewhat,

ELASSH (thetaw I12xt); (A.30)
ELASSlt . (thetawI2.t); + (thetaw 124t); '

I then match each industry in the national accounts data to the two-digit NAICS industry ¢ from
Compustat to get this ratio, and use it in equation (22) to find capital costs.

De Loecker, Eeckhout and Unger (2020b) estimate the elasticities for PF2 without making any
assumption that the firm production functions are constant returns to scale. They find, in fact,
that there is a general rise in returns to scale over time across all firms. This scale increase from
around 1 in 1980 to about 1.2 by 2000, mimicking the rise in markups. De Loecker, Eeckhout and
Unger (20200) attribute much of the rise in markups the rise in scale associated with an increase
in the role of SGA in firm production.

The Baqaee and Farhi (2019, 2020) technique for calculating the elasticity assumes each unit
(industry, in my case) is constant returns. Hence I use the ratio of elasticities from De Loecker,
Eeckhout and Unger (2020b) rather than the absolute values. This gives the right relative impor-
tance of capital to non-capital spending on inputs, but eliminates the idea that scale of firms within
industries increased.

A.10 Accounting for change

The bounds on €g; rose over time. By themselves, these changes in the bounds do not necessarily
imply that the actual values of e€xy (or €r¢) changed. But it seems worth exploring what drove the
changes in the bounds, as they imply shifts in the aggregate elasticities were plausible.

To account for the change in bounds, consider that ex; is a weighted sum of entries from the
Leontief inverse, with weights given by shares of final use,

J

€Kt = E Yitlirct-
Jj=1

To track the changes in exy over time I perform an Olley and Pakes (1996) decomposition on

this summation, yielding

J

ext = Ukt + Z(%‘t —7,) (it — Ukt (A.31)
j=1

where (; is the unweighted mean of the Leontief elements for capital. This mean industry-level
elasticity shows how sensitive industries are to capital, ignoring their share of final use. Tracking
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this over time will indicate whether industries in general were becoming more or less sensitive to
the use of capital.

The summation term above is the “covariance” of final-use shares and Leontief elements. When
positive, it indicates that industries that are more sensitive to capital (e.g. have ¢;x; above average)
also tend to be large in final-use terms. When negative, it indicates that industries sensitive to
capital are relatively small. Tracking this covariance term over time will show whether capital-
sensitive industries were becoming larger or smaller.

Figure A.6 plots the values of ex; and € for both the upper and lower bounds of the elasticity,
which are determined by the no-profit and depreciation cost assumptions on capital costs. The
covariance is not plotted separately but can be inferred from examining the Figure, as it is the gap
between plotted series.

For the no-profit upper bound, it is apparent that the mean industry-level elasticity, ¢, drove
the drift up over time. The gap between e and U is accounted for by the covariance term in
(A.31), which is positive but small in absolute size throughout. The upper bound on the aggregate
elasticity rose over time because, on average, most industries were getting more sensitive to capital.

This story is repeated with the depreciation cost lower bound. Again the mean industry-
level elasticity, f;, lies everywhere below the aggregate elasticity, e, which implies again a small
positive covariance term. The drift upward is due to higher mean capital elasticities at the industry
level, and not due to changes in the covariance between final-use shares and industry elasticities.

A.11 User cost details

As described in the text, one of the alternative series used for estimating ex; involves a user cost

formula, as in Hall and Jorgenson (1967), and similar to what is used in Barkai (2020); Rognlie

(2015). This appendix section provides more detail on the construction of those user costs of capital.
The cost of capital is, replicating the equation from the main text,

COSTRS™ = > KijiRije. (A.32)
jEst,eq,ip
where there are three types of capital j for each industry 7 at time ¢. The stock, Kj;;, comes from
the BEA (U.S Bureau of Economic Analysis, 2020b,c). The rate of return for each industry/capital
type/time, R;j; is calculated according to the following formula, also from the main text.

1-— thTt

Riji = (Inty — Elmiji] + 6ijt) (A.33)

1—’7’t

A.11.1 Nominal interest rate

The nominal rate Int; is industry/time specific, but not specific to the type of capital. Hence I
assume that within each industry all capital is financed at the same nominal rate.

That nominal rate is a combination of several nominal rates, which can vary by the type of
financing.

Intit = Z Simtlntmt (A.34)

m
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where m is the type of financing, and s;,,; is the share of financing of type m used by industry ¢
at time t. Int,,; is the nominal interest rate of asset type m. Hence the industry-specific nature of
the nominal interest rate comes from its mix of financing across types, but each industry faces the
same nominal rate on a given financing type. For example, all corporate AAA bonds are assumed
to have the same rate (Int;,;), but industries vary in what share of their financing () comes
from corporate AAA bonds.

The financing types m used are 10-year Treasury bonds, municipal bonds, corporate AAA
bonds, corporate Baa bonds, 30-year mortgage rate, Fed Funds rate, the 10-year Treasury plus the
S&P 500 dividend rate as a proxy for equity returns (Board of Governors of the Federal Reserve
System, 2020; Freddie Mac, 2020; Moody’s, 2020; Shiller, 2020).

For private industries, I use the integrated macroeconomic accounts of the U.S. (U.S Bureau
of Economic Analysis, 2020a) to find industry-level balances of liabilities from corporate bonds,
corporate paper, loans, and equity. Specifically, I use Table S.5.a-A (annual totals). Corporate
paper is series F1.103169100, corporate bonds are series F1.103163003, loans are series F1.104123005,
and equity is series FLL103181005. I sum these four liabilities, and then form shares s;,,; by dividing
the specific liability by this total. Note that these shares are common to all private industries. The
distinction across industries ¢ will come as a difference between private industries, housing, and
government.

One note is that the integrated account only begin in 1960. I extrapolate values for 1948-1959
by taking the average shares s;,: for 1960-1969, and using those for each year 1948-1959. I am
thus assuming that the structure of private business financing was the same 1948-1959.

For any federal government industry, I assume all financing is coming from 10-year Treasury
bonds, so that speq 7—bond,t = 1 for federal industries, and zero for all other kinds of financing. For
state and local government, all financing is assumed to come from municipal bonds, or sgr, punit = 1
and zero on all other sources. For housing I assume all financing comes from 30-year mortgages, or
sas,Mort,t = 1 and all other sources are zero.

The actual nominal interest on each source of financing, Int,,:, are drawn from several sources
(Board of Governors of the Federal Reserve System, 2020; Freddie Mac, 2020; Moody’s, 2020;
National Bureau of Economic Research, 2020). A single rate for each year is obtained.

e The corporate bond rate is equal to the first observation of Moody’s AAA rate in a given
year, retrieved from FRED

e The corporate paper rate is set equal to the first observation of the Fed Funds rate in a given
year, retrieved from FRED

e The loan rate is set equal to the first observation of the Moody’s Baa rate in a given year,
retrieved from FRED.

e The equity rate is set equal to the first observation of the 10-year Treasury bond rate in a
given year, retrieved from FRED, plus the S&P 500 dividend yield, also obtained from FRED.

e The 10-year Treasury rate is equal to the first observation of the 10-year Treasury bond rate
in a given year, retrieved from FRED, for 1953-2018. For 1948-1953, the historical series of
federal bond yields from the NBER is used.

e The municipal bond rate is equal to the first observation of the corporate Baa rate in a given
year, retrieved from FRED, minus two percentage points
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e The 30-year mortgage rate is equal to the first observation of the mortgage rate in a given
year, obtained from FRED for 1971-2018. This is combined with historical mortgage rates
from the NBER for 1949-1965. Rates from 1966-1970 are imputed from the prime lending
rate (obtained from FRED) plus 1 percentage point. The rate for 1948 is set to 4.32 percent,
identical to the rate for 1949.

A.11.2 Expected inflation

The second term in the user cost formula is E[m;;], meaning there is an expected inflation for
industry ¢ on capital type j at time t. From the BEA capital stock data (U.S Bureau of Economic
Analysis, 2020b) I obtain a price index for each capital type j in each industry i at time ¢. For the
basic user cost formula, I calculate actual inflation in period ¢, and set E[m;j¢| = m;jz.

A.11.3 Depreciation

BEA capital stock data (U.S Bureau of Economic Analysis, 2020b) includes an amount of depre-
ciation by capital type j for industry ¢ at time ¢, DEPR;j; In addition I have the capital stock of
type j for industry 7 at time ¢, K;j;, from the same source. The depreciation rate in the user cost
formula is found as ;5 = DEPR;j/Kijq.

A.11.4 Depreciation allowance

The user cost formula contains an adjustment for depreciation allowance in the tax code by capital
type, zj:. Data from Tax Foundation (2013) contains information on this allowance by country,
and I use the U.S. values here. The data runs only from 1979-2012, and for 2018. For 2013-2017,
I use the 2012 value for each capital type: 0.35 for structures, 0.63 for intellectual property, and
0.877 for equipment. Prior to 1979, I use a value of 0.561 for structures (matching the 1979 value),
0.98 for equipment (matching the 1979 value), and 0 for intellectual property (matching the 1979
value).

A.11.5 Corporate tax rate

The corporate tax rate is assumed to be the same across industries, but can vary with time, 7.
The only deviation is that the federal and state/local government industries are assumed to face a
zero tax rate. I find the effective corporate tax rate by using aggregate profits after tax (After),
and aggregate profits before (Before) tax, and setting 7, = (Before — After)/Before.

A.12 Series breaks at matching

As noted in the main text, and summarized in Table 8, the sources used differ across time periods.
It is possible that the estimates of ex; differ over time based simply on the matching process or
vintage of data.

Figure A.7 shows the baseline results, with vertical lines indicating the break in data series. For
the 1962-63 and 1986-87 breaks there is no apparent shift in the estimates. For 1996-97, one can
see that each individual series appears higher in 1997 than in 1996. It is possible that the results
for the 1997-2018 period are shifted up relative to earlier values due to the change in number of
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industries reported by the BEA and/or the change in source of value-added components from the
SIC-reported data that I match to the I/O tables to direct NAICS-matched data.

Across the four different series, the increase from 1996 to 1997 in the estimated ex; is approx-
imately 0.02. One could assert that with better data, the 1948-1996 estimates would be approxi-
mately 0.02 higher, leaving the upper bound just over 0.33. This does not appear to change the
general conclusions presented in the paper.

A.13 Housing and government

In section 6.1 I calculate exy for the private business sector, which excludes owner-occupied housing
and government industries. In this appendix I show summary statistics on the cost shares of those
industries, which helps to illustrate why they (and housing in particular) pull the elasticity estimate
up so much when included.

Panel A of Table A.13 shows the ratios s?(tOST and s}/(f for owner-occupied housing. The cost
ratio for capital is 0.942 on average under the no-profit assumption, and is 0.797 even in the depreci-
ation only assumption. The capital cost share of housing is massive compared to any other industry,
and hence when housing is included, as in the baseline estimates of exy, this elasticity is larger.
Once housing is excluded, the estimate of ek falls, even absent any input-output relationships.

In comparison the government industries, as a whole, have cost shares that are similar to the
overall economy, and hence their inclusion or exclusion has little impact on the overall estimate of
ext- Government does display one curious aspect to the cost shares, however. Note that both S%St
and 5}/&4 are smaller under the no-profit scenario than in the other scenarios. For example, the mean
factor cost share under no-profits in government is 0.197, while under the depreciation assumption
it is 0.221. This occurs because for many years government industries list labor compensation as
larger than their value-added, implying negative capital costs in the no-profit assumption.

More broadly, the proper measurement of capital costs for government is open to question. The
BEA presumes that capital costs for government are equal to depreciation only, and adds that to
labor compensation costs to find government value-added. Hence the BEA presumes that capital
costs for government have no opportunity cost, simply depreciation. Because of this, the “no-profit”
and “depreciation only” capital costs are identical for the government industry. In practice this
acts to squeeze the bounds together for the aggregate e, although the quantitative effect of this is
small (note that the gap between the bounds is similar in the private business sector that excludes
government).

When I do the user cost calculation of capital costs, for government I apply the same formula
as for other industries, assuming that they pay either municipal bond rates (state/local) or 10-
year Treasury rates (federal) as their nominal cost, as described in A.11. Assuming government
treats capital decisions similar to private industries may not be reasonable. An alternative is to
leave government capital costs equal to depreciation only, but to apply the user cost formula to all
private industries.

Figure A.8 plots two estimates of ex;. The dark dashed line is the baseline user cost estimate,
where government capital costs are calculated with the user cost formula described in Section
A.11. The gray dashed line is the alternative where user costs are used for all private industries,
but government capital costs are set equal to deprecation only. As can be seen, these two series
are very similar. The only notable deviation is in the early 1980s, where the implied elasticity is
somewhat lower when government is assumed to have deprecation costs. This occurs because the
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user costs for government in those years are presumed to be quite high due to high Treasury bond
rates.

A.14 De-capitalizing IP

In section 5.4 of the main paper I calculate ey estimates after de-capitalizing intellectual property
from the national accounts, as in Koh, Santaeulalia-Llopis and Zheng (2020). The details of that
de-capitalizing process are as follows.

For each industry ¢, value-added without IP is VALUi]tV olP — VALU; — IN Viipt, where
INV; rp is own-account investment spending on IP. Second, total investment by industry ¢ is
set to INVNOIP = [NV;; — INV; ;p;. Third, total depreciation by industry i is set to DEPR}F =
DEPR;; — DEPR,; rp;. Finally, the stock of capital in industry ¢ is set to KZ»];["IP =Ky — K 1pg.

What these adjustments do not account for are IP products that are purchased from other
industries. In the national aggregates, Koh, Santaeulalia-Llopis and Zheng (2020) have information
on total flows of these purchases, and can make adjustments for it. In the input/output accounts
at the industry level, there is no information on these flows, and so there is no way to make this
adjustment. Thus my de-capitalization process is not complete, and I am understating the effect
of de-capitalization on the elasticity estimates.

A.15 Allowing for negative costs

For some industry/year observations, the amount of labor compensation is larger than reported
value-added. In the no-profit scenario, capital costs are equal to value-added minus labor compen-
sation, and hence capital costs in these cases are negative. In the baseline calculations of the paper,
I allow such negative capital costs in the industry-year. These negative costs assert that the sum
of factor costs in the no-profit scenario does not add up to more than value added in an industry.

An alternative is to allow the combined cost of capital and labor to be larger than value-added,
and avoid negative costs. In this case I would set capital costs set to zero if labor compensation is
reported higher than value-added. As this changes the distribution of costs across factors, it would
change the estimated elasticities. To see whether the baseline assumption allowing negative costs
is driving the no-profit results, I re-estimated the elasticities with the constraint COSTk;; > 0 and
COSTrLy < VALU;.

Figure A.9 plots the bounds from the baseline (dark lines) allowing for negative costs, and the
bounds in the alternative (gray lines) where negative costs are not allowed in the no-profit scenario.
As can be seen, there is essentially no difference in the two series.

For the other capital cost assumptions, this issue does not arise. For depreciation costs, in-
vestment costs, and user costs, the capital costs are separately estimated, and do not rely on the
difference between value-added and labor compensation.

A.16 Annual estimates of elasticities

Tables A.16-A.16 show annual estimates of the four elasticities (labor, structures, equipment, and
IP) under the baseline assumptions made in the main text. In particular, estimates are made
splitting proprietors income according to Gomme and Rupert (2004), with all industries included,
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and with intellectual capital included in the capital stock. The four Tables differ in the assumption
used to calculate capital costs: no-profit, depreciation cost, investment cost, and user cost.
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Figure A.1: Estimates of capital elasticity, different proprietors income assumptions
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Notes: The estimate of the capital elasticity ek, is made using equation (9) in the main text. The no-profit upper
bounds differ by the assumption about proprietors income. The baseline is “split” where proprietors income is split
between labor and capital costs according to equation (13) in the main text. “Labor cost” means all proprietors
income is assumed to be a labor cost, and “capital cost” means all proprietors income is assumed to be a capital cost.

The same distinctions apply to the depreciation-only lower bounds.
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Figure A.2: Relationship of capital cost share to markup across industries
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Notes: This shows the “binscatter” relationship of industry/year observations of capital shares of factor costs, s%‘;it,
to the industry/year gross output markup, p;:. Both are calculated using the depreciation cost assumption on capital
costs, and are described in more detail in the text. The estimated relationship between the two in the Figure is from
the regression of s%‘;it on pj¢ and a set of year dummies. The point estimate of the slope of the relationship is 0.407,
with a standard error of 0.009.
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Figure A.3: Relationship of capital cost share to intermediate use share across industries
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Notes: This shows the “binscatter” relationship of industry/year observations of capital shares of factor costs, s?{ﬁt,

to the industry/year share of intermediate use of industry output, u;:. Both are calculated using the depreciation
cost assumption on capital costs, and are described in more detail in the text. The estimated relationship between
the two in the Figure is from the regression of s;c(‘ﬁt on uj; and a set of year dummies. The point estimate of the

slope of the relationship is 0.065, with a standard error of 0.007.
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Figure A.4: Counter-factual elasticity calculation, U.S. 1948-2018
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Notes: This shows the baseline no-profit and depreciation cost estimates of ex in black. The gray dashed line is the
counterfactual estimate €%, formed by using the cost share of capital under the depreciation cost assumption but

weighted by the Leontief inverse from the no-profit assumption.
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Figure A.5: Aggregate gross output markup under different capital cost assumptions
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Notes: This shows the time series of utGO7 the aggregate gross output markup under three different assumptions
on capital costs: no-profits (by construction the markup is one), investment costs, and depreciation costs. The
Compustat-based series depending on production function and cost shares from that data are also plotted. These

series are based on the baseline estimates, including all industries.
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Figure A.6: Aggregate capital elasticity and mean industry-level capital elasticity, U.S. 1948-2018
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Notes: The estimates of the aggregate capital elasticity (black lines), ex:, are made using equation (9) in the text.
The two estimates differ in the assumption regarding capital costs - depreciation costs only or a no-profit assumption
- as explained in the text. The mean industry-level capital elasticity (gray lines) is the term £x; from equation (A.31)
. It is the raw average of the elements ¢;i; from the Leontief inverse found in equation (9). The difference between
the aggregate elasticity and the mean industry-level elasticity is due to the covariance of the final-use share of an
industry and the industry-level elasticity. In both the depreciation and no-profit case, the covariances are positive
as the aggregate elasticity lies above the mean industry-level elasticity. The figure shows the trend upward in the
aggregate elasticity bounds was due to industries, on average, having higher capital elasticities over time, and not
due to a change in the covariance of industry size (in final-use terms) and the size of the elasticity.
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Figure A.7: Baseline estimates of ey, with data source breaks denoted
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Notes: This plots the four baseline estimates of e€x+ (no-profit, depreciation, investment cost, user cost), as in the

main text. The vertical dotted lines denote the breaks in data sources listed in Table 8.
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Figure A.8: Comparison of user cost estimates of exy, with different government costs
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Notes: The two series plot estimates of ex: where capital costs are assumed to be equal to user costs for all private
industries. The black dashed line shows the elasticity when government capital costs are calculated with the user
cost formula described in Appendix A.11 and main text. The gray dashed line shows the elasticity when government

capital costs are equal to depreciation costs only, as the BEA assumes.
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Figure A.9: Comparison of estimates when allowing negative costs or not
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Notes: The estimate of the aggregate capital elasticity, ex, is made using equation (9) under the no-profit assumption.

The difference in estimates is allowing for negative costs of capital (dark lines) or not (gray lines).
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Table A.2: Matching of SIC 1972 to NAICS, 1948-1962, Part 1

SIC 1972: NAICS 1948-62:
Code Code text Code Code text
01-02 Farms 111CA Farms
07-09 Agricultural services, fores 113FF Forestry, fishing, and related activitie
B Mining 213 Support activities for mining
10 Metal mining 212 Mining, except oil and gas
12 Coal mining 212 Mining, except oil and gas
13 Oil and gas extraction 211 Oil and gas extraction
14 Nonmetallic minerals, except 327 Nonmetallic mineral products
C Construction 23 Construction
24 Lumber and wood products 321 Wood products
25 Furniture and fixtures 337 Furniture and related products
33 Primary metal industries 331 Primary metals
34 Fabricated metal products 332 Fabricated metal products
35 Machinery, except electrical 333 Machinery
36 Electric and electronic equipment 334 Computer and electronic products
36 Electric and electronic equipment 335 Electrical equipment, appliances, and co
371 Motor vehicles and equipment 3361MV  Motor vehicles, bodies and trailers, and
37ex371  Other transportation equipment 33640T  Other transportation equipment
39 Miscellaneous manufacturing industries 339 Miscellaneous manufacturing
20 Food and kindred products 311FT Food and beverage and tobacco products
22 Textile mill products 313TT Textile mills and textile product mills
23 Apparel and other textile products 315AL Apparel and leather and allied products
26 Paper and allied products 322 Paper products
27 Printing and publishing 323 Printing and related support activities
28 Chemicals and allied products 325 Chemical products
29 Petroleum and coal products 324 Petroleum and coal products
30 Rubber and miscellaneous plastics produc 326 Plastics and rubber products
40-45 Transportation 48 Transportation
42 Trucking and warehousing 493 Warehousing and storage

Notes: This table shows the the SIC 1972 industry matched to each NAICS industry for the years 1948-62. There
are cases where the same SIC 1972 industry is matched to multiple NAICS industries, and where the same NAICS

industry is matched to multiple SIC 1972 industries.
matching is the authors based on crosswalks and personal judgement.
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Table A.3: Matching of SIC 1972 to NAICS, 1948-1962, Part 2

SIC 1972: NAICS 1948-62:
Code Code text Code Code text
48 Communications 51 Information
49 Electric, gas, and sanitary ser 22 Utilities
F Wholesale trade 42 Wholesale trade
G Retail trade 44RT Retail trade
G Retail trade 722 Food services and drinking places
60 Banking 52 Finance and insurance
61 Credit agencies other than banks 52 Finance and insurance
62 Security and commodity brokers 52 Finance and insurance
63 Insurance carriers 52 Finance and insurance
64 Insurance agents, brokers, a 52 Finance and insurance
65 Real estate /2/ 531 Real estate
67 Holding and other investment offices 52 Finance and insurance
70 Hotels and other lodging places 721 Accommodation
72 Personal services 81 Other services, except government
73 Business services 54 Professional, scientific, and technical
73 Business services 532RL  Rental and leasing services and lessors
73 Business services 55 Management of companies and enterprises
79 Amusement and recreation services 71 Arts, entertainment, and recreation
80 Health services 62 Health care and social assistance
81 Legal services 54 Professional, scientific, and technical
82 Educational services 61 Educational services
83 Social services 62 Health care and social assistance
87 Miscellaneous professional services 54 Professional, scientific, and technical
87 Miscellaneous professional services 56 Administrative and waste management serv
Federal general government GFG Federal general government
Federal government enterprises GFE Federal government enterprises
State and local general government GSLG  State and local general government
State and local government enterprises GSLE  State and local government enterprises

Notes: This table shows the the SIC 1972 industry matched to each NAICS industry for the years 1948-62. There
are cases where the same SIC 1972 industry is matched to multiple NAICS industries, and where the same NAICS

industry is matched to multiple SIC 1972 industries.

The consequences of that are explained in the text.

The

matching is the authors based on crosswalks and personal judgement.
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Table A.4: Matching of SIC 1972 to NAICS, 1963-86, Part 1

SIC 1972: NAICS 1963-86:
Code Code text Code Code text
01-02 Farms 111CA Farms
07-09 Agricultural services, fores 113FF Forestry, fishing, and related activitie
B Mining 213 Support activities for mining
10 Metal mining 212 Mining, except oil and gas
12 Coal mining 212 Mining, except oil and gas
13 Oil and gas extraction 211 Oil and gas extraction
14 Nonmetallic minerals, except 327 Nonmetallic mineral products
C Construction 23 Construction
24 Lumber and wood products 321 Wood products
25 Furniture and fixtures 337 Furniture and related products
33 Primary metal industries 331 Primary metals
34 Fabricated metal products 332 Fabricated metal products
35 Machinery, except electrical 333 Machinery
36 Electric and electronic equipment 334 Computer and electronic products
36 Electric and electronic equipment 335 Electrical equipment, appliances, and co
371 Motor vehicles and equipment 3361MV  Motor vehicles, bodies and trailers, and
37ex371  Other transportation equipment 33640T  Other transportation equipment
39 Miscellaneous manufacturing industries 339 Miscellaneous manufacturing
20 Food and kindred products 311FT Food and beverage and tobacco products
22 Textile mill products 313TT Textile mills and textile product mills
23 Apparel and other textile products 315AL Apparel and leather and allied products
26 Paper and allied products 322 Paper products
27 Printing and publishing 323 Printing and related support activities
28 Chemicals and allied products 325 Chemical products
29 Petroleum and coal products 324 Petroleum and coal products
30 Rubber and miscellaneous plastics produc 326 Plastics and rubber products
40 Railroad transportation 482 Rail transportation
41 Local and interurban passenger transit 485 Transit and ground passenger transportat
42 Trucking and warehousing 493 Warehousing and storage
42 Trucking and warehousing 484 Truck transportation
44 Water transportation 483 Water transportation
45 Transportation by air 481 Air transportation
46 Pipelines, except natural ga 486 Pipeline transportation
47 Transportation services 48708 Other transportation and support activit

Notes: This table shows the the SIC 1972 industry matched to each NAICS industry for the years 1963-86. There
are cases where the same SIC 1972 industry is matched to multiple NAICS industries, and where the same NAICS

industry is matched to multiple SIC 1972 industries. The consequences of that are explained in the text. The

matching is the authors based on crosswalks and personal judgement.
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Table A.5: Matching of SIC 1972 to NAICS, 1963-86, Part 2

SIC 1972: NAICS 1963-86:

Code Code text Code Code text
48 Communications 514 Data processing, internet publishing, an
481-482  Telephone and telegraph 513 Broadcasting and telecommunications
483 Radio and television 513 Broadcasting and telecommunications
49 Electric, gas, and sanitary ser 22 Utilities
F Wholesale trade 42 Wholesale trade
G Retail trade 44RT Retail trade
G Retail trade 722 Food services and drinking places
60 Banking 521CI Federal Reserve banks, credit intermedia
61 Credit agencies other than banks 521CI Federal Reserve banks, credit intermedia
62 Security and commodity brokers 523 Securities, commodity contracts, and inv
63 Insurance carriers 524 Insurance carriers and related activitie
64 Insurance agents, brokers, a 524 Insurance carriers and related activitie
65 Real estate /2/ 531 Real estate
67 Holding and other investment offices 525 Funds, trusts, and other financial vehic
70 Hotels and other lodging places 721 Accommodation
72 Personal services 81 Other services, except government
73 Business services 561 Administrative and support services
73 Business services 55 Management of companies and enterprises
73 Business services 511 Publishing industries, except internet (
73 Business services 532RL Rental and leasing services and lessors
73 Business services 5415 Computer systems design and related serv
78 Motion pictures 512 Motion picture and sound recording indus
79 Amusement and recreation services T11AS Performing arts, spectator sports, museu
79 Amusement and recreation services 713 Amusements, gambling, and recreation ind
80 Health services 621 Ambulatory health care services
80 Health services 622HO  Hospitals and nursing and residential ca
81 Legal services 5411 Legal services
82 Educational services 61 Educational services
83 Social services 624 Social assistance
87 Miscellaneous professional services 54120P  Miscellaneous professional, scientific,
87 Miscellaneous professional services 562 Waste management and remediation service

Federal general government GFG Federal general government

Federal government enterprises GFE Federal government enterprises

State and local general government GSLG State and local general government

State and local government enterprises ~GSLE State and local government enterprises

Notes: This table shows the the SIC 1972 industry matched to each NAICS industry for the years 1963-86. There
are cases where the same SIC 1972 industry is matched to multiple NAICS industries, and where the same NAICS

industry is matched to multiple SIC 1972 industries.

The consequences of that are explained in the text.

matching is the authors based on crosswalks and personal judgement.
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Table A.6: Matching of SIC 1987 to NAICS, 1987-96, Part 1

SIC 1987: NAICS 1987-96:
Code Code text Code Code text
01-02 Farms 111CA Farms
07-09 Agricultural services, fores 113FF Forestry, fishing, and related activitie
B Mining 213 Support activities for mining
10 Metal mining 212 Mining, except oil and gas
12 Coal mining 212 Mining, except oil and gas
13 Oil and gas extraction 211 Oil and gas extraction
14 Nonmetallic minerals, except 327 Nonmetallic mineral products
C Construction 23 Construction
24 Lumber and wood products 321 Wood products
25 Furniture and fixtures 337 Furniture and related products
33 Primary metal industries 331 Primary metals
34 Fabricated metal products 332 Fabricated metal products
35 Industrial machinery and equipment 333 Machinery
36 Electronic and other electric equipment 335 Electrical equipment, appliances, and co
36 Electronic and other electric equipment 334 Computer and electronic products
371 Motor vehicles and equipment 3361MV  Motor vehicles, bodies and trailers, and
37ex371  Other transportation equipment 33640T  Other transportation equipment
39 Miscellaneous manufacturing industries 339 Miscellaneous manufacturing
20 Food and kindred products 311FT Food and beverage and tobacco products
22 Textile mill products 313TT Textile mills and textile product mills
23 Apparel and other textile products 315AL Apparel and leather and allied products
26 Paper and allied products 322 Paper products
27 Printing and publishing 323 Printing and related support activities
28 Chemicals and allied products 325 Chemical products
29 Petroleum and coal products 324 Petroleum and coal products
30 Rubber and miscellaneous plastics produc 326 Plastics and rubber products
40 Railroad transportation 482 Rail transportation
41 Local and interurban passenger transit 485 Transit and ground passenger transportat
42 Trucking and warehousing 493 Warehousing and storage
42 Trucking and warehousing 484 Truck transportation
44 Water transportation 483 Water transportation
45 Transportation by air 481 Air transportation
46 Pipelines, except natural ga 486 Pipeline transportation
47 Transportation services 48708 Other transportation and support activit

Notes: This table shows the the SIC 1987 industry matched to each NAICS industry for the years 1987-96. There
are cases where the same SIC 1987 industry is matched to multiple NAICS industries, and where the same NAICS

industry is matched to multiple SIC 1987 industries. The consequences of that are explained in the text. The

matching is the authors based on crosswalks and personal judgement.
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Table A.7: Matching of SIC 1987 to NAICS, 1987-96, Part 2

SIC 1987: NAICS 1987-96:

Code Code text Code Code text
48 Communications 513 Broadcasting and telecommunications
48 Communications 514 Data processing, internet publishing, an
49 Electric, gas, and sanitary ser 22 Utilities
F Wholesale trade 42 Wholesale trade
G Retail trade 44RT Retail trade
G Retail trade 722 Food services and drinking places
60 Depository institutions 521CI Federal Reserve banks, credit intermedia
61 Nondepository institutions 521CI Federal Reserve banks, credit intermedia
62 Security and commodity brokers 523 Securities, commodity contracts, and inv
63 Insurance carriers 524 Insurance carriers and related activitie
64 Insurance agents, brokers, a 524 Insurance carriers and related activitie
65 Real Estate /2/ 531 Real estate
67 Holding and other investment offices 525 Funds, trusts, and other financial vehic
70 Hotels and other lodging places 721 Accommodation
72 Personal services 81 Other services, except government
73 Business services 562 Waste management and remediation service
73 Business services 561 Administrative and support services
73 Business services 55 Management of companies and enterprises
73 Business services 5415 Computer systems design and related serv
73 Business services 532RL Rental and leasing services and lessors
73 Business services 511 Publishing industries, except internet (
78 Motion pictures 512 Motion picture and sound recording indus
79 Amusement and recreation services 713 Amusements, gambling, and recreation ind
79 Amusement and recreation services 7T11AS Performing arts, spectator sports, museu
80 Health services 621 Ambulatory health care services
80 Health services 622HO  Hospitals and nursing and residential ca
81 Legal services 5411 Legal services
82 Educational services 61 Educational services
83 Social services 624 Social assistance
87 Other services 81 Other services, except government
87 Other services 54120P  Miscellaneous professional, scientific,

Federal general government GFG Federal general government

Federal government enterprises GFE Federal government enterprises

State and local general government GSLG State and local general government

State and local government enterprises GSLE State and local government enterprises

Notes: This table shows the the SIC 1987 industry matched to each NAICS industry for the years 1987-96. There
are cases where the same SIC 1987 industry is matched to multiple NAICS industries, and where the same NAICS

industry is matched to multiple SIC 1987 industries.

The consequences of that are explained in the text.

matching is the authors based on crosswalks and personal judgement.
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Table A.8: Comparison of ex; estimates before and after redefinitions, 1997-2018

No-profit scenario: Depreciation scenario:
After Before After Before
Redef. Redef. Difference Redef. Redef. Difference

Year (1) (2) (3) (4) (5) (6)

1997 0.3663 0.3686 -0.0022 0.2241 0.2265 -0.0024
1998 0.3531 0.3553 -0.0022 0.2188 0.2211 -0.0023
1999 0.3499 0.3522 -0.0023 0.2204 0.2229 -0.0025
2000 0.3385 0.3414 -0.0029 0.2205 0.2230 -0.0024
2001 0.3376 0.3398 -0.0022 0.2260 0.2281 -0.0021
2002 0.3457 0.3479 -0.0022 0.2289 0.2309 -0.0020
2003 0.3557 0.3580 -0.0023 0.2301 0.2322 -0.0021
2004 0.3602 0.3624 -0.0023 0.2315 0.2335 -0.0021
2005 0.3691 0.3714 -0.0024 0.2360 0.2381 -0.0022
2006 0.3674 0.3700 -0.0026 0.2387 0.2411 -0.0024
2007 0.3690 0.3714 -0.0025 0.2427 0.2447 -0.0019
2008 0.3720 0.3753 -0.0034 0.2532 0.2553 -0.0022
2009 0.3854 0.3877 -0.0023 0.2573 0.2594 -0.0021
2010 0.3863 0.3887 -0.0024 0.2533 0.2551 -0.0019
2011 0.3837 0.3866 -0.0030 0.2522 0.2549 -0.0028
2012 0.3799 0.3831 -0.0032 0.2478 0.2507 -0.0030
2013 0.3853 0.3884 -0.0031 0.2497 0.2525 -0.0028
2014 0.3827 0.3862 -0.0035 0.2494 0.2528 -0.0034
2015 0.3824 0.3854 -0.0030 0.2462 0.2495 -0.0032
2016 0.3836 0.3866 -0.0030 0.2454 0.2488 -0.0033
2017 0.3821 0.3853 -0.0032 0.2471 0.2509 -0.0038
2018 0.3856 0.3893 -0.0037 0.2487 0.2530 -0.0043
Mean 0.3692 0.3719 -0.0027 0.2395 0.2420 -0.0026

Notes: The table shows the estimates, by year, of ex:, based on different assumptions regarding the input/output
tables used and the assumption on capital costs (no-profits and depreciation costs only). Columns (1) and (4) use
the Total Requirements tables After Redefinition. Columns (2) and (5) use Before Redefinitions Tables, as in the
main text. Columns (3) and (6) show the difference in the estimates using the two methods. Due to rounding, the

differences in (3) and (6) may not be exactly equal to the differences between the preceding columns.
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Table A.9: Comparison of ex; estimates before and after redefinitions, 1997-2018

Investment cost scenario: User cost scenario:
After Before After Before
Redef. Redef. Difference Redef. Redef. Difference

Year (1) (2) (3) (4) (5) (6)

1997 0.2826 0.2846 -0.0020 0.3328 0.3350 -0.0022
1998 0.2813 0.2832 -0.0019 0.3117 0.3140 -0.0023
1999 0.2851 0.2869 -0.0018 0.2983 0.3007 -0.0024
2000 0.2840 0.2860 -0.0020 0.3149 0.3171 -0.0023
2001 0.2807 0.2827 -0.0020 0.3041 0.3061 -0.0021
2002 0.2753 0.2770 -0.0018 0.3141 0.3161 -0.0019
2003 0.2773 0.2790 -0.0017 0.2964 0.2985 -0.0021
2004 0.2805 0.2822 -0.0017 0.1917 0.1937 -0.0020
2005 0.2886 0.2904 -0.0018 0.1886 0.1907 -0.0020
2006 0.2910 0.2930 -0.0020 0.2567 0.2588 -0.0020
2007 0.2925 0.2945 -0.0020 0.3098 0.3118 -0.0019
2008 0.2935 0.2958 -0.0023 0.3136 0.3157 -0.0021
2009 0.2733 0.2756 -0.0023 0.3928 0.3948 -0.0020
2010 0.2725 0.2745 -0.0020 0.3482 0.3501 -0.0019
2011 0.2763 0.2793 -0.0030 0.3090 0.3115 -0.0025
2012 0.2786 0.2816 -0.0031 0.2867 0.2897 -0.0030
2013 0.2820 0.2849 -0.0029 0.2313 0.2348 -0.0035
2014 0.2849 0.2884 -0.0034 0.2820 0.2849 -0.0029
2015 0.2827 0.2858 -0.0031 0.3055 0.3087 -0.0032
2016 0.2817 0.2847 -0.0030 0.2864 0.2901 -0.0037
2017 0.2837 0.2870 -0.0033 0.2785 0.2820 -0.0035
2018 0.2874 0.2913 -0.0039 0.2714 0.2759 -0.0045
Mean 0.2825 0.2849 -0.0024 0.2920 0.2946 -0.0025

Notes: The table shows the estimates, by year, of ex:, based on different assumptions regarding the input/output
tables used and the assumption on capital costs (no-profits and depreciation costs only). Columns (1) and (4) use
the Total Requirements tables After Redefinition. Columns (2) and (5) use Before Redefinitions Tables, as in the
main text. Columns (3) and (6) show the difference in the estimates using the two methods. Due to rounding, the

differences in (3) and (6) may not be exactly equal to the differences between the preceding columns.
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Table A.10: Comparison of ex; estimates with and without imports, 1997-2018

No-profit scenario: Depreciation scenario:
Excluding Including Excluding Including
Imports Imports Difference Imports Imports Difference

Year (1) (2) (3) (4) (5) (6)
1997 0.3703 0.3686 0.0018 0.2268 0.2265 0.0003
1998 0.3556 0.3553 0.0003 0.2209 0.2211 -0.0002
1999 0.3523 0.3522 0.0001 0.2228 0.2229 -0.0000
2000 0.3431 0.3414 0.0016 0.2239 0.2230 0.0009
2001 0.3406 0.3398 0.0008 0.2288 0.2281 0.0007
2002 0.3490 0.3479 0.0010 0.2314 0.2309 0.0006
2003 0.3606 0.3580 0.0026 0.2331 0.2322 0.0009
2004 0.3665 0.3624 0.0041 0.2345 0.2335 0.0010
2005 0.3774 0.3714 0.0060 0.2396 0.2381 0.0014
2006 0.3772 0.3700 0.0072 0.2422 0.2411 0.0011
2007 0.3787 0.3714 0.0073 0.2460 0.2447 0.0013
2008 0.3827 0.3753 0.0074 0.2586 0.2553 0.0033
2009 0.3910 0.3877 0.0033 0.2608 0.2594 0.0014
2010 0.3959 0.3887 0.0071 0.2578 0.2551 0.0027
2011 0.3964 0.3866 0.0097 0.2582 0.2549 0.0032
2012 0.3925 0.3831 0.0095 0.2537 0.2507 0.0029
2013 0.3964 0.3884 0.0080 0.2549 0.2525 0.0024
2014 0.3930 0.3862 0.0068 0.2550 0.2528 0.0022
2015 0.3889 0.3854 0.0035 0.2499 0.2495 0.0004
2016 0.3892 0.3866 0.0026 0.2489 0.2488 0.0002
2017 0.3883 0.3853 0.0030 0.2511 0.2509 0.0002
2018 0.3927 0.3893 0.0033 0.2535 0.2530 0.0004
Mean 0.3763 0.3719 0.0044 0.2433 0.2420 0.0012

Notes: The table shows the estimates, by year, of ex+, excluding imports of intermediates and including them (the
baseline) and the assumption on capital costs (no-profits and depreciation costs only). Columns (1) and (4) subtract
imported intermediates from the Use Table to calculate ex. Columns (2) and (5) use the Use Table, as in the
main text. Columns (3) and (6) show the difference in the estimates using the two methods. Due to rounding, the

differences in (3) and (6) may not be exactly equal to the differences between the preceding columns.
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Table A.11: Comparison of ex; estimates with and without imports, 1997-2018

Investment cost scenario: User cost scenario:
Excluding Including Excluding Including
Imports Imports Difference Imports Imports Difference

Year (1) (2) (3) (4) (5) (6)

1997 0.2842 0.2846 -0.0005 0.3358 0.3350 0.0008
1998 0.2821 0.2832 -0.0011 0.3144 0.3140 0.0004
1999 0.2855 0.2869 -0.0014 0.3007 0.3007 -0.0000
2000 0.2855 0.2860 -0.0004 0.3184 0.3171 0.0013
2001 0.2825 0.2827 -0.0002 0.3075 0.3061 0.0014
2002 0.2763 0.2770 -0.0007 0.3171 0.3161 0.0011
2003 0.2785 0.2790 -0.0006 0.3001 0.2985 0.0016
2004 0.2814 0.2822 -0.0008 0.1979 0.1937 0.0042
2005 0.2907 0.2904 0.0002 0.1963 0.1907 0.0056
2006 0.2933 0.2930 0.0002 0.2605 0.2588 0.0017
2007 0.2964 0.2945 0.0019 0.3129 0.3118 0.0012
2008 0.3001 0.2958 0.0044 0.3178 0.3157 0.0021
2009 0.2777 0.2756 0.0021 0.3964 0.3948 0.0016
2010 0.2771 0.2745 0.0026 0.3521 0.3501 0.0020
2011 0.2825 0.2793 0.0032 0.3141 0.3115 0.0026
2012 0.2855 0.2816 0.0038 0.2937 0.2897 0.0040
2013 0.2887 0.2849 0.0038 0.2414 0.2348 0.0066
2014 0.2909 0.2884 0.0025 0.2881 0.2849 0.0033
2015 0.2860 0.2858 0.0002 0.3098 0.3087 0.0011
2016 0.2845 0.2847 -0.0002 0.2916 0.2901 0.0014
2017 0.2869 0.2870 -0.0002 0.2823 0.2820 0.0004
2018 0.2914 0.2913 0.0001 0.2771 0.2759 0.0012
Mean 0.2858 0.2849 0.0009 0.2966 0.2946 0.0021

Notes: The table shows the estimates, by year, of ek, excluding imports of intermediates and including them
(the baseline) and the assumption on capital costs (investment and user costs only). Columns (1) and (4) subtract
imported intermediates from the Use Table to calculate ex. Columns (2) and (5) use the Use Table, as in the
main text. Columns (3) and (6) show the difference in the estimates using the two methods. Due to rounding, the

differences in (3) and (6) may not be exactly equal to the differences between the preceding columns.
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Table A.12: Capital costs as share of factor costs and value-added, by sector

Summary statistics, 1948-2018:

Capital costs/Factor costs, s&%°¢ Capital costs/Value-added, syt
Mean Median Minimum Maximum Mean Median Minimum Maximum

Variant 1) (2) (3) (4) (5) (6) (7) (8)
Panel A: All industries
No-profit 0.337 0.328 0.291 0.389 0.337 0.328 0.291 0.389
Investment cost 0.245 0.246 0.222 0.266 0.215 0.217 0.183 0.242
User cost 0.272 0.275 0.087 0.460 0.258 0.250 0.067 0.576
Depreciation cost 0.174 0.178 0.137 0.211 0.139 0.145 0.107 0.164
Panel B: Private business sector
No-profit 0.280 0.272 0.235 0.329 0.280 0.272 0.235 0.329
Investment cost 0.175 0.177 0.138 0.205 0.153 0.154 0.116 0.185
User cost 0.212 0.212 0.073 0.346 0.197 0.189 0.059 0.385
Depreciation cost  0.133 0.140 0.087 0.172 0.111 0.120 0.070 0.140

Notes: Ts%‘;s’5 is calculated as in equations (19) and sxf is total capital costs as a share of value-added. The panels
of the table refer to different sectors of the economy. Panel A includes all industries. Panel B is just the private
business sector, which excludes owner-occupied housing and government. Owner-occupied housing refers to NAICS
codes HS, ORE, and 531. Government refers to NAICS codes GFGD, GFGN, GFE, GSLG, GSLE, and GFG, which
covers federal, state, and local government, both general and enterprises. In each row, the assumption made to
calculate capital costs is labeled, as described in the text. Columns (1)-(4) are summary statistics over 1948-2018 for
the total estimated capital costs divided by total factor costs (the sum of capital costs and labor costs). Columns

(5)-(9) are summary statistics over 1948-2018 for total capital costs divided by value-added.
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Table A.13: Capital costs as share of factor costs and value-added, housing and government

Summary statistics, 1948-2018:

Capital costs/Factor costs, 5§95t Capital costs/Value-added, st
Mean Median Minimum Maximum Mean Median Minimum Maximum

Variant 1) (2) (3) (4) (5) (6) (7) (8)
Panel A: Housing
No-profit 0.942 0.942 0.930 0.954 0.942 0.942 0.930 0.954
Investment cost 0.892 0.893 0.827 0.935 0.509 0.508 0.221 0.922
User cost 0.832 0.913 0.225 0.970 0.596 0.616 0.015 1.828
Depreciation cost  0.797 0.796 0.764 0.838 0.227 0.226 0.187 0.277
Panel B: Government
No-profit 0.197 0.202 0.143 0.327 0.197 0.202 0.143 0.327
Investment cost 0.298 0.276 0.252 0.394 0.343 0.317 0.256 0.498
User cost 0.283 0.278 0.089 0.525 0.338 0.309 0.077 0.937
Depreciation cost  0.221 0.218 0.195 0.320 0.228 0.224 0.198 0.316

Notes: The panels of the table refer to different sectors of the economy. Owner-occupied housing refers to NAICS
codes HS, ORE, and 531. Government refers to NAICS codes GFGD, GFGN, GFE, GSLG, GSLE, and GFG, which
covers federal, state, and local government, both general and enterprises. In each row, the assumption made to
calculate capital costs is labeled, as described in the text. Columns (1)-(4) are summary statistics over 1948-2018 for
the total estimated capital costs divided by total factor costs (the sum of capital costs and labor costs). Columns

(5)-(9) are summary statistics over 1948-2018 for total capital costs divided by value-added.
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Table A.14: Baseline annual estimates of elasticities, 1948-2018, no-profit assumption

Elasticity with respect to:

Elasticity with respect to:

Year Labor Structures Equipment IP Year Labor Structures Equipment IP
1948 0.6731 0.1455 0.1593 0.0220 1984 0.6632 0.1636 0.1345 0.0387
1949 0.6692 0.1433 0.1650 0.0225 1985 0.6654 0.1659 0.1312 0.0375
1950 0.6671 0.1439 0.1646 0.0244 1986 0.6721 0.1580 0.1317 0.0383
1951 0.6719 0.1441 0.1650 0.0190 1987 0.6749 0.1546 0.1287 0.0418
1952 0.6796 0.1450 0.1539 0.0214 1988 0.6730 0.1507 0.1313 0.0449
1953 0.6851 0.1448 0.1467 0.0234 1989 0.6700 0.1513 0.1319 0.0469
1954 0.6774 0.1550 0.1430 0.0246 1990 0.6774 0.1517 0.1240 0.0469
1955 0.6653 0.1554 0.1500 0.0293 1991 0.6780 0.1482 0.1238 0.0501
1956 0.6756 0.1585 0.1394 0.0265 1992 0.6799 0.1455 0.1238 0.0507
1957 0.6790 0.1557 0.1373 0.0280 1993 0.6779 0.1447 0.1259 0.0515
1958 0.6798 0.1606 0.1299 0.0297 1994 0.6717 0.1442 0.1325 0.0516
1959 0.6695 0.1577 0.1379 0.0348 1995 0.6693 0.1470 0.1321 0.0516
1960 0.6764 0.1625 0.1297 0.0313 1996 0.6634 0.1492 0.1343 0.0531
1961 0.6766 0.1626 0.1278 0.0330 1997 0.6314 0.1558 0.1429 0.0699
1962 0.6733 0.1624 0.1293 0.0350 1998 0.6447 0.1486 0.1388 0.0679
1963 0.6723 0.1630 0.1296 0.0351 1999 0.6478 0.1484 0.1342 0.0696
1964 0.6731 0.1600 0.1316 0.0353 2000 0.6586 0.1486 0.1274 0.0654
1965 0.6687 0.1590 0.1367 0.0356 2001 0.6602 0.1543 0.1203 0.0652
1966 0.6764 0.1528 0.1370 0.0338 2002 0.6521 0.1521 0.1226 0.0732
1967 0.6821 0.1521 0.1325 0.0332 2003 0.6420 0.1540 0.1272 0.0768
1968 0.6882 0.1490 0.1278 0.0350 2004 0.6376 0.1524 0.1305 0.0795
1969 0.6981 0.1453 0.1248 0.0319 2005 0.6286 0.1589 0.1331 0.0794
1970 0.7089 0.1463 0.1163 0.0285 2006 0.6300 0.1582 0.1330 0.0788
1971 0.7003 0.1513 0.1157 0.0327 2007 0.6286 0.1650 0.1292 0.0772
1972 0.6990 0.1498 0.1180 0.0332 2008 0.6247 0.1724 0.1260 0.0769
1973 0.6975 0.1492 0.1233 0.0300 2009 0.6123 0.1725 0.1242 0.0909
1974 0.7039 0.1519 0.1202 0.0239 2010 0.6113 0.1601 0.1364 0.0923
1975 0.6863 0.1577 0.1281 0.0280 2011 0.6134 0.1608 0.1355 0.0903
1976 0.6886 0.1523 0.1283 0.0308 2012 0.6169 0.1593 0.1332 0.0906
1977 0.6862 0.1496 0.1327 0.0315 2013 0.6116 0.1610 0.1360 0.0915
1978 0.6871 0.1496 0.1336 0.0296 2014 0.6138 0.1641 0.1311 0.0911
1979 0.6925 0.1478 0.1322 0.0276 2015 0.6146 0.1634 0.1298 0.0922
1980 0.6942 0.1581 0.1227 0.0250 2016 0.6134 0.1649 0.1257 0.0960
1981 0.6770 0.1652 0.1297 0.0281 2017 0.6147 0.1658 0.1253 0.0942
1982 0.6755 0.1670 0.1255 0.0320 2018 0.6107 0.1662 0.1256 0.0975
1983 0.6711 0.1630 0.1283 0.0376

Notes: This table shows the estimated values of the elasticities for the four factors of production - labor and three
types of capital (structures, equipment, and IP) - in the baseline calculations of the paper using the assumption of no
profits to calculate capital costs. Proprietors income is split according to Gomme and Rupert (2004), all industries

are included, and intellectual property is included as a type of capital. Details on those assumptions are available in

the main text.
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Table A.15: Baseline annual estimates of elasticities, 1948-2018, depreciation cost assumption

Elasticity with respect to: Elasticity with respect to:

Year Labor Structures Equipment IP Year Labor Structures Equipment IP
1948 0.8447 0.0734 0.0712 0.0107 1984 0.7861 0.0976 0.0842 0.0320
1949 0.8375 0.0767 0.0741 0.0117 1985 0.7875 0.0958 0.0838 0.0330
1950 0.8425 0.0736 0.0723 0.0115 1986 0.7896 0.0924 0.0839 0.0341
1951 0.8470 0.0726 0.0695 0.0109 1987 0.7906 0.0894 0.0845 0.0355
1952 0.8458 0.0719 0.0708 0.0116 1988 0.7928 0.0872 0.0835 0.0366
1953 0.8447 0.0713 0.0719 0.0120 1989 0.7925 0.0869 0.0831 0.0375
1954 0.8348 0.0750 0.0766 0.0135 1990 0.7938 0.0856 0.0824 0.0382
1955 0.8351 0.0748 0.0754 0.0147 1991 0.7917 0.0851 0.0828 0.0404
1956 0.8316 0.0769 0.0765 0.0150 1992 0.7959 0.0833 0.0805 0.0403
1957 0.8265 0.0779 0.0784 0.0173 1993 0.7969 0.0834 0.0787 0.0410
1958 0.8201 0.0799 0.0815 0.0186 1994 0.7972 0.0830 0.0789 0.0410
1959 0.8218 0.0782 0.0793 0.0206 1995 0.7934 0.0847 0.0799 0.0420
1960 0.8218 0.0792 0.0777 0.0214 1996 0.7944 0.0833 0.0799 0.0424
1961 0.8199 0.0812 0.0764 0.0225 1997 0.7735 0.0978 0.0832 0.0456
1962 0.8220 0.0811 0.0740 0.0229 1998 0.7789 0.0951 0.0801 0.0460
1963 0.8207 0.0821 0.0746 0.0226 1999 0.7771 0.0960 0.0792 0.0477
1964 0.8232 0.0804 0.0734 0.0230 2000 0.7770 0.0965 0.0779 0.0485
1965 0.8261 0.0784 0.0722 0.0234 2001 0.7719 0.1007 0.0779 0.0494
1966 0.8293 0.0762 0.0711 0.0235 2002 0.7691 0.1026 0.0773 0.0510
1967 0.8278 0.0757 0.0718 0.0247 2003 0.7678 0.1053 0.0755 0.0515
1968 0.8296 0.0745 0.0710 0.0249 2004 0.7665 0.1090 0.0732 0.0513
1969 0.8283 0.0754 0.0710 0.0252 2005 0.7619 0.1152 0.0722 0.0507
1970 0.8258 0.0766 0.0713 0.0263 2006 0.7589 0.1187 0.0719 0.0505
1971 0.8222 0.0798 0.0709 0.0271 2007 0.7553 0.1212 0.0720 0.0515
1972 0.8232 0.0803 0.0697 0.0269 2008 0.7447 0.1275 0.0742 0.0537
1973 0.8224 0.0827 0.0687 0.0262 2009 0.7406 0.1245 0.0775 0.0574
1974 0.8142 0.0879 0.0711 0.0268 2010 0.7449 0.1206 0.0761 0.0585
1975 0.8024 0.0918 0.0782 0.0276 2011 0.7451 0.1202 0.0763 0.0584
1976 0.8057 0.0891 0.0778 0.0273 2012 0.7493 0.1167 0.0759 0.0582
1977 0.8072 0.0878 0.0779 0.0270 2013 0.7475 0.1161 0.0769 0.0595
1978 0.8078 0.0873 0.0780 0.0268 2014 0.7472 0.1173 0.0759 0.0596
1979 0.8046 0.0900 0.0789 0.0265 2015 0.7505 0.1134 0.0757 0.0604
1980 0.7936 0.0969 0.0822 0.0273 2016 0.7512 0.1118 0.0755 0.0616
1981 0.7865 0.1002 0.0849 0.0283 2017 0.7491 0.1146 0.0742 0.0620
1982 0.7770 0.1042 0.0881 0.0307 2018 0.7470 0.1162 0.0737 0.0631
1983 0.7815 0.1008 0.0861 0.0316

Notes: This table shows the estimated values of the elasticities for the four factors of production - labor and three
types of capital (structures, equipment, and IP) - in the baseline calculations of the paper using depreciation costs
to calculate capital costs. Proprietors income is split according to Gomme and Rupert (2004), all industries are
included, and intellectual property is included as a type of capital. Details on those assumptions are available in the

main text.
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Table A.16: Baseline annual estimates of elasticities, 1948-2018, investment cost assumption

Elasticity with respect to: Elasticity with respect to:

Year Labor Structures Equipment IP Year Labor Structures Equipment IP
1948 0.7816 0.1206 0.0832 0.0146 1984 0.7189 0.1442 0.0984 0.0385
1949 0.7766 0.1257 0.0831 0.0145 1985 0.7179 0.1455 0.0969 0.0398
1950 0.7739 0.1307 0.0809 0.0145 1986 0.7248 0.1404 0.0945 0.0402
1951 0.7694 0.1277 0.0899 0.0130 1987 0.7297 0.1371 0.0919 0.0413
1952 0.7660 0.1292 0.0902 0.0146 1988 0.7336 0.1321 0.0922 0.0421
1953 0.7603 0.1298 0.0940 0.0159 1989 0.7347 0.1294 0.0925 0.0434
1954 0.7560 0.1387 0.0870 0.0183 1990 0.7407 0.1269 0.0882 0.0443
1955 0.7551 0.1396 0.0861 0.0191 1991 0.7497 0.1192 0.0848 0.0462
1956 0.7485 0.1422 0.0870 0.0223 1992 0.7530 0.1179 0.0836 0.0455
1957 0.7469 0.1398 0.0892 0.0241 1993 0.7494 0.1193 0.0864 0.0449
1958 0.7516 0.1420 0.0806 0.0258 1994 0.7455 0.1204 0.0901 0.0440
1959 0.7471 0.1416 0.0851 0.0262 1995 0.7390 0.1227 0.0933 0.0450
1960 0.7465 0.1427 0.0841 0.0267 1996 0.7346 0.1255 0.0937 0.0462
1961 0.7458 0.1432 0.0820 0.0290 1997 0.7154 0.1354 0.0977 0.0515
1962 0.7436 0.1437 0.0835 0.0292 1998 0.7168 0.1338 0.0971 0.0522
1963 0.7419 0.1448 0.0823 0.0310 1999 0.7131 0.1345 0.0975 0.0550
1964 0.7404 0.1437 0.0842 0.0318 2000 0.7140 0.1355 0.0950 0.0554
1965 0.7355 0.1434 0.0884 0.0327 2001 0.7173 0.1406 0.0874 0.0546
1966 0.7380 0.1369 0.0922 0.0329 2002 0.7230 0.1385 0.0831 0.0555
1967 0.7433 0.1337 0.0897 0.0333 2003 0.7210 0.1417 0.0814 0.0559
1968 0.7467 0.1336 0.0861 0.0335 2004 0.7178 0.1442 0.0823 0.0557
1969 0.7481 0.1325 0.0863 0.0331 2005 0.7096 0.1509 0.0840 0.0555
1970 0.7556 0.1299 0.0826 0.0319 2006 0.7070 0.1516 0.0859 0.0555
1971 0.7549 0.1371 0.0767 0.0313 2007 0.7055 0.1521 0.0857 0.0567
1972 0.7522 0.1385 0.0782 0.0311 2008 0.7042 0.1533 0.0836 0.0588
1973 0.7467 0.1389 0.0847 0.0296 2009 0.7244 0.1396 0.0733 0.0627
1974 0.7455 0.1376 0.0876 0.0293 2010 0.7255 0.1285 0.0829 0.0631
1975 0.7482 0.1355 0.0862 0.0301 2011 0.7207 0.1281 0.0876 0.0636
1976 0.7480 0.1342 0.0871 0.0307 2012 0.7184 0.1283 0.0903 0.0631
1977 0.7423 0.1348 0.0925 0.0304 2013 0.7151 0.1300 0.0906 0.0643
1978 0.7346 0.1385 0.0969 0.0300 2014 0.7116 0.1351 0.0898 0.0635
1979 0.7294 0.1408 0.0992 0.0306 2015 0.7142 0.1339 0.0879 0.0640
1980 0.7280 0.1448 0.0958 0.0314 2016 0.7153 0.1337 0.0843 0.0666
1981 0.7224 0.1465 0.0980 0.0332 2017 0.7130 0.1371 0.0838 0.0660
1982 0.7270 0.1431 0.0940 0.0359 2018 0.7087 0.1380 0.0853 0.0680
1983 0.7282 0.1414 0.0931 0.0374

Notes: This table shows the estimated values of the elasticities for the four factors of production - labor and three
types of capital (structures, equipment, and IP) - in the baseline calculations of the paper using investment costs
to calculate capital costs. Proprietors income is split according to Gomme and Rupert (2004), all industries are
included, and intellectual property is included as a type of capital. Details on those assumptions are available in the

main text.
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Table A.17: Baseline annual estimates of elasticities, 1948-2018, user cost assumption

Elasticity with respect to: Elasticity with respect to:

Year Labor Structures Equipment [P Year Labor Structures Equipment [P
1948 0.8096 0.1253 0.0544 0.0108 1984 0.6029 0.2332 0.1192 0.0447
1949 0.7042 0.1912 0.0862 0.0184 1985 0.6118 0.2298 0.1102 0.0482
1950 0.8714 0.0437 0.0629 0.0221 1986 0.6389 0.2057 0.1037 0.0517
1951 0.8442 0.0645 0.0759 0.0153 1987 0.6562 0.1929 0.1027 0.0483
1952 0.7600 0.1365 0.0833 0.0203 1988 0.6609 0.1917 0.1024 0.0451
1953 0.7302 0.1726 0.0756 0.0216 1989 0.6473 0.1944 0.1040 0.0543
1954 0.7199 0.1735 0.0873 0.0194 1990 0.6513 0.1966 0.0979 0.0542
1955 0.8140 0.0842 0.0769 0.0249 1991 0.6319 0.2146 0.0997 0.0538
1956 0.8134 0.1030 0.0605 0.0231 1992 0.6563 0.1865 0.1022 0.0550
1957 0.7494 0.1508 0.0753 0.0245 1993 0.6759 0.1644 0.1013 0.0583
1958 0.6912 0.1984 0.0833 0.0271 1994 0.7027 0.1428 0.0995 0.0551
1959 0.7123 0.1757 0.0837 0.0283 1995 0.6630 0.1793 0.1016 0.0561
1960 0.6842 0.1961 0.0874 0.0323 1996 0.6788 0.1596 0.1037 0.0578
1961 0.7003 0.1758 0.0908 0.0332 1997 0.6650 0.1597 0.1137 0.0617
1962 0.7101 0.1699 0.0856 0.0344 1998 0.6860 0.1415 0.1099 0.0626
1963 0.7113 0.1687 0.0872 0.0328 1999 0.6993 0.1423 0.1057 0.0527
1964 0.7426 0.1348 0.0894 0.0332 2000 0.6829 0.1555 0.1050 0.0567
1965 0.7458 0.1328 0.0885 0.0329 2001 0.6939 0.1383 0.1060 0.0618
1966 0.7637 0.1156 0.0851 0.0356 2002 0.6839 0.1520 0.1025 0.0616
1967 0.7514 0.1334 0.0815 0.0337 2003 0.7015 0.1373 0.1023 0.0588
1968 0.7883 0.0893 0.0856 0.0367 2004 0.8063 0.0208 0.1044 0.0685
1969 0.7642 0.1149 0.0852 0.0357 2005 0.8093 0.0136 0.1119 0.0652
1970 0.7379 0.1408 0.0842 0.0372 2006 0.7412 0.1048 0.0916 0.0624
1971 0.7989 0.0641 0.0960 0.0410 2007 0.6882 0.1636 0.0905 0.0577
1972 0.7770 0.0924 0.0929 0.0378 2008 0.6843 0.1668 0.0864 0.0624
1973 0.8461 0.0183 0.1007 0.0349 2009 0.6052 0.2524 0.0831 0.0593
1974 0.9052 0.0106 0.0512 0.0329 2010 0.6499 0.1967 0.0905 0.0628
1975 0.7542 0.1474 0.0616 0.0368 2011 0.6885 0.1588 0.0880 0.0646
1976 0.7277 0.1485 0.0864 0.0374 2012 0.7103 0.1373 0.0883 0.0640
1977 0.8175 0.0443 0.0979 0.0403 2013 0.7652 0.0585 0.1084 0.0679
1978 0.8246 0.0426 0.0940 0.0388 2014 0.7151 0.1200 0.0968 0.0681
1979 0.8092 0.0562 0.0980 0.0366 2015 0.6913 0.1507 0.0917 0.0663
1980 0.7214 0.1538 0.0881 0.0367 2016 0.7099 0.1250 0.0976 0.0675
1981 0.6743 0.1721 0.1139 0.0398 2017 0.7180 0.1288 0.0880 0.0652
1982 0.5896 0.2484 0.1193 0.0426 2018 0.7241 0.1170 0.0876 0.0713
1983 0.5882 0.2541 0.1168 0.0409

Notes: This table shows the estimated values of the elasticities for the four factors of production - labor and three
types of capital (structures, equipment, and IP) - in the baseline calculations of the paper using user costs to calculate
capital costs. Proprietors income is split according to Gomme and Rupert (2004), all industries are included, and

intellectual property is included as a type of capital. Details on those assumptions are available in the main text.
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