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Figure S1.

Latent biases of technical change for capital, 1960-2005, and projections for 2006-2030
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Figure S2.

Latent biases of technical change for labor, 1960-2005, and projections for 2006-2030
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Figure S3.

Latent biases of technical change for energy, 1960-2005, and projections for 2006-2030
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Figure S4.

Latent biases of technical change for material, 1960-2005, and projections for 2006-2030
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Figure S5.

Latent levels of technology, 1960-2005, and projections for 2006-2030
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Supplementary Estimates

In Table S1 we present estimates of the unknown parameters for each of the 35
sectors in Table 1. These parameters are the coefficients of the explanatory variables in
the state equations (4°) and (5°) and coefficients of lagged values of the latent variables
in the transition equation (12). We have used the parameters of the transition equation
to extrapolate the endogenous rates and biases of technical change given in the
Appendix.

We have constructed constrained two-step maximum likelihood estimates of the
parameters of the observation equation (14). These estimates are presented in Table S1
and correspond to the parameters in the matrix A" in the definition of the Kalman filter.
The parameters f, are the share elasticities and represent the responses of the shares of
the four inputs — capital, labor, energy, and materials — to changes in the input prices in
Equation (5) for a given state of technology. Note that the matrix H'in the definition of
the Kalman filter involves no unknown parameters and consists of known constants and

functions of the data.
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Table S1. Parameter Estimates
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Note: For other parameter estimates, see Table S2 below.




Table S1. Parameter Estimates (Continued)
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Table S1. Parameter Estimates (Continued)

SECTOR E Chemical Products B Petroleum Refining {7 Rubber and Plastic 18 Leather Products 19 Stane, Clay, and Class 20 Primary Metals 2! Fabricated Metals
a, 0261 (0035 0286 (0145 0013 (0066] 0105 (0034 0055 (0036 0026 (0004| 0018 (0020
a, 0208 (0011 0204 o0i2y| 0288 (ooo3y| o125 oora| o103 ©o3y| 0087 ©oos)| 0086 (0072
a, 0040 (0015| 0354 (@160 0002 ©007| o008 ©003| 0048 (0019| 0047 (©003)| 0003 (OS5
a 0201 2| o150 (sesz|  osis  @ssn| 0138 eoe| 0120 (23| 0005 (0054 0554 (0381)
8. 0065 (0254| 0002 (128) 0014 osn| o017 ©o034| ooz0  oon|  ooos  o3s| 0025 (@00
B, o070 ©oog| 0013 @o2g| 0004 ©0eg| 0073 053] o000  (003\| 0002 (0048|0007  (000Q)
8, 0017  (©044| 0003 (o2 0006 (©oos| 0002 ©oon| oooo  oon|  ooo2  woon|  -0001 (@000
B, 0050 (159 oooo i) o020 poss| 0013 poss| 0007  pooy| ooss  poey| 0020 (o001
8, 0002 (oo2n| 0063 o2e)| 0004 ©oo3| 0004  ©oos| 0012 oo 0007 woim| o008 oo
8. 0024 (0029 oo0ss (o0dg| 0014 ©002| o008 ©003| 0044 (0033 0041 ©01n| 0013 (0002
P 003 (020 o012z @©i1s| oot ©13n|  oozz  woon| o231 oin|  ooss  woin| 0022 0020
) oco4 003 0019 @712 0007 ©013| 0015 ©0i14| 0078 (©00s| 04108 (0025 0583 (0224
. 0007 (0018| o100 (1263 o007  ooos| 0002 ooosy| 038 oo3s| o005 ©oto)| 0040 0013
X 0012 028 0039 (1938| 0044 (048 0024 ©0ig| 0004 (0253 0087 (©010) 0075 (041
5, 0428 (0262 o762 (104| o794 202|071 ©122|  o0s0a o334 osos 103 0895 (DY)
5, 0000 (0325 o079 (@549| o078 (1007| 0058 ©0ig| 0714 (©187| 0090 (0059 0028  (0045)
5, 0270 (702 0071 (ose)| oooe  (1osy| -0ses  oe3n| o104 sen| 010  ©osn| 0021 (0154
8, 0403 (23n| 0004 (459| o188 pcon| ocote poon| 0032 2| 078 po2n| o088 (0010
5, o108 (0757 0019 een| o072 ©zs0| os2z  posy| 0100 pa2e)| 0251 (oo4| 1880 (0049
5, 0700 (0e60)| 0731 (3ee8)| oese (oosy)| 1oz ©13y] o721 oue| o459 oss| 0159 (0078
5, 0218 (1994 0048 @24n| 0412 (1749 1185 (1458 0008 (0B47| 0404 ©014| 4174 (©020)
5, 0217 (1570 0097 (1187|0048 (©414| 0083 ©o0sn| ooos  (oi9s| 0527  ©o4n| 0252 (0060
5., 002 0279|0022 (1se4| o002 055 o0o07e  ©033| 1005 (@178 0108 ©023)| 0115  (0035)
5, 0047 (0287 0984 s4en| o012 o3| o012 ©o023| 1479 oiss| 0031 04| 00se o021
5. 012 ©74n| 1129 piom| o718 ©o08y| 0812 ©oen| 0750 (0018|0715  ©022)| 0542 (©A107)
5, 0217 (0228| 0275 (osh| 0015 ©072| 0004 ©ooz| o071 oon|  ooed  ooa| 0013 (0004
6, oos2 (0518|0098 (1479| 0201 @114 0044 @115 0221 ([0464| -031c (©064| 0328 (0009
5., 0170 (0929)| 0043 (12808 0048 (OB44| o117 ©113] o042 se3g| 0224 osy| 0180 (0009
5, 0595 (seg| 0037 (13en| o018 p407| 1307 poin| 0021 poss| 0721 po4y| 0984 (0039
3, 0802 0209 o014 4ol o070 wsm| 0199 woinl  o0ose w2l 0203 wosyl 08 ooy

13




Table S1. Parameter Estimates (Continued)
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Table S1. Parameter Estimates (Concluded)
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In Table S2 we present estimates of the parameters of the covariance matrices,

defined as follows:

Rl

=

N
o O
o O

R=Var(w,)=LL "L, =

roer
3 r32 r33 0

-
-

~
hry
bﬂ
[N
~
w
e
N

0 0 0 0 0]
0 g, O 0 O

Q=Var(v,)=L,L," L, = 0 g, dy 0 0 |
0 g 0y 0y 0 O
0 Oy Uiz Oz Ga O

00 0 0 0 0

The r’'s and g’s are unknown parameters; the matrices R and Q are symmetric and
positive semi-definite, as required for a covariance matrix.
In Table S2 we also present estimates of the mean and covariance matrix of the

initial state of technology &,, with f , normalized to constant 0. These are defined as

follows:
1] 0 0 0 0 0 O]
frio O p, 0O 0O 0 O
A f 0 p D 0 0 O
bo=| O fPo=Lili L= o b D
AE]JO 0 31 p32 p33 O O
f pljo 0 641 642 543 644 0
| 0 | 0 0 0 0 0 0]
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.Table S2. Parameter Estimates
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Table S2. Parameter Estimates (Continued)
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Table S2. Parameter Estimates (Continued)
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Table S2. Parameter Estimates (Continued)

SECTOR |22 Industrial Machinery and | 23 Electronic and Electric 24 Motor Vehicles 25 Other Transportation 26 Instruments 77 Miscellaneous 28 Transport and
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Table S2. Parameter Estimates (Concluded)

SECTOR 29 Communications 30 Electric Utilides 31 Gas Utilities 32 Trade 33 Fnanice, Insurance, and 34 Services 35 Government Enterprises
Real Estate
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