Appendix C: Model verification of inter-benchmark IO tables

Model verification was carried out by applying the Leontief inverse from an earlier benchmark year to the observed final-demand vector of a later benchmark year. Predicted output for year t, using the benchmark technology of year b, is given by:



where  is the Leontief inverse for benchmark years b,  is the observed final-demand vector for year t, and is the predicted output vector. The verification was performed for the adjacent benchmark comparisons , , and . The predicted total output was compared to the observed total output  to obtain the percent difference for each benchmark comparison.

From historical benchmark table 1967 to 1972 there was an additional sector added to the BEA tables, sector 74 (“Eating and drinking places”). To make the classifications consistent, sector 74 was added into sector 69 (“Wholesale and retail trade”) by adding the row and column of sector 74 to sector 69 and then removing sector 74 as a separate sector. Both 1972 and 1977 have sector 74 included, so this change was not applied for .

The results indicated that nearby benchmark tables reproduce total output with relatively small error. The larger error of 4.66% of  may reflect some of the structural changes in the U.S. economy during the 1970s, such as the collapse of the Bretton Woods and changes associated with the 1973 oil crisis.

Table C1. Verification of adjacent benchmark input-output tables using observed final demand vectors and Leontief inverse matrices. Total output difference is calculated between and .
	Model Verification
	Total Output Difference

	
	1.54 %

	
	0.55 %

	
	4.66 %


Table C2. Sector-level comparison of predicted and observed output under adjacent benchmark table verification (million USD)
	IO Sectors
	
	
	% Diff.
	
	
	% Diff.

	01 Livestock and livestock products
	31,029
	30,638
	1.27
	33,735
	40,704
	0.19

	02 Other agricultural products
	31,645
	28,540
	10.32
	34,801
	34,163
	1.85

	03 Forestry and fishery products
	2,006
	1,945
	3.07
	2,471
	2,245
	9.58

	04 Agricultural, forestry, and fishery services
	2,263
	2,670
	16.52
	4,201
	4,156
	1.07

	05 Iron and ferroalloy ores mining
	1,903
	1,744
	8.75
	1,532
	1,295
	16.76

	06 Nonferrous metal ores mining
	1,892
	1,640
	14.24
	1,517
	2,208
	37.09

	07 Coal mining
	3,379
	3,163
	6.62
	4,095
	5,439
	28.19

	08 Crude petroleum and natural gas
	15,990
	15,031
	6.19
	14,874
	16,730
	11.75

	09 Stone and clay mining and quarrying
	2,551
	2,355
	7.99
	3,422
	2,911
	16.14

	10 Chemical and fertilizer mineral mining
	991
	1,027
	3.58
	1,051
	492
	72.44

	11 New construction
	79,889
	79,889
	0
	127,680
	129,581
	1.48

	12 Repair and maintenance construction
	25,171
	23,391
	7.33
	34,139
	36,417
	6.46

	13 Ordnance and accessories
	10,046
	10,733
	6.61
	8,344
	6,938
	18.4

	14 Food and kindred products
	88,015
	89,451
	1.62
	97,030
	120,622
	21.68

	15 Tobacco manufactures
	7,966
	7,940
	0.33
	8,847
	9,231
	4.25

	16 Broad and narrow fabrics, yarn and thread mills
	16,013
	15,966
	0.3
	19,203
	17,210
	10.95

	17 Miscellaneous textile goods and floor coverings
	4,874
	4,668
	4.33
	5,916
	6,099
	3.06

	18 Apparel
	21,715
	22,566
	3.84
	27,769
	30,165
	8.27

	19 Miscellaneous fabricated textile products
	4,377
	4,283
	2.17
	5,555
	5,762
	3.67

	20 Lumber and wood products, except containers
	13,651
	12,905
	5.62
	17,416
	21,647
	21.66

	21 Wood containers
	550
	543
	1.36
	680
	458
	38.98

	22 Household furniture
	5,242
	5,122
	2.32
	7,799
	7,249
	7.31

	23 Other furniture and fixtures
	2,758
	2,822
	2.28
	4,005
	3,808
	5.05

	24 Paper and allied products, except containers
	16,341
	16,733
	2.37
	19,927
	19,425
	2.55

	25 Paperboard containers and boxes
	5,929
	6,031
	1.7
	7,702
	7,954
	3.22

	26 Printing and publishing
	20,304
	22,118
	8.55
	28,851
	16,695
	53.38

	27 Chemicals and selected chemical products
	22,468
	23,182
	3.13
	28,157
	25,869
	8.47

	28 Plastics and synthetic materials
	8,106
	8,424
	3.84
	10,795
	9,468
	13.11

	29 Drugs, cleaning and toilet preparations
	12,180
	12,582
	3.25
	18,504
	17,284
	6.82

	30 Paints and allied products
	3,182
	2,914
	8.78
	4,500
	3,563
	23.25

	31 Petroleum refining and related industries
	27,816
	26,975
	3.07
	31,083
	30,664
	1.36

	32 Rubber and miscellaneous plastics products
	12,878
	13,809
	6.98
	18,949
	21,037
	10.44

	33 Leather tanning and finishing
	1,189
	1,090
	8.65
	1,196
	1,050
	13.07

	34 Footwear and other leather products
	4,201
	4,240
	0.94
	4,734
	4,534
	4.32

	35 Glass and glass products
	3,713
	3,801
	2.34
	5,132
	5,642
	9.47

	36 Stone and clay products
	11,955
	11,026
	8.09
	16,570
	15,374
	7.48

	37 Primary iron and steel manufacturing
	33,096
	31,723
	4.23
	39,569
	35,380
	11.18

	38 Primary nonferrous metals manufacturing
	19,614
	20,870
	6.21
	24,461
	23,353
	4.64

	39 Metal containers
	2,997
	3,355
	11.25
	4,370
	4,773
	8.8

	40 Heating, plumbing, and fabricated structural metal products
	11,591
	12,510
	7.62
	19,191
	15,555
	20.93

	41 Screw machine products and stampings
	6,855
	9,293
	30.19
	13,516
	11,305
	17.81

	42 Other fabricated metal products
	12,158
	12,519
	2.92
	16,700
	15,919
	4.79

	43 Engines and turbines
	3,697
	3,825
	3.39
	6,815
	5,649
	18.71

	44 Farm and garden machinery
	4,958
	4,826
	2.69
	6,269
	5,481
	13.41

	45 Construction and mining machinery
	5,667
	5,974
	5.27
	8,734
	7,647
	13.28

	46 Materials handling machinery and equipment
	2,395
	2,538
	5.78
	3,990
	2,839
	33.72

	47 Metalworking machinery and equipment
	8,360
	8,676
	3.71
	10,101
	7,459
	30.09

	48 Special industry machinery and equipment
	5,599
	5,681
	1.45
	6,556
	5,907
	10.42

	49 General industrial machinery equipment
	7,607
	7,800
	2.5
	9,621
	8,062
	17.63

	50 Miscellaneous machinery, except electrical
	3,345
	3,940
	16.35
	5,400
	4,475
	18.72

	51 Office, computing, and accounting machines
	7,089
	6,682
	5.92
	8,280
	8,108
	2.1

	52 Service industry machines
	4,881
	5,279
	7.85
	7,455
	8,076
	8

	53 Electric industrial equipment and apparatus
	9,703
	9,903
	2.05
	12,071
	10,502
	13.9

	54 Household appliances
	5,799
	5,450
	6.22
	7,621
	6,727
	12.46

	55 Electric lighting and wiring equipment
	4,111
	4,118
	0.16
	6,500
	5,480
	17.04

	56 Radio, TV, and communication equipment
	18,152
	17,331
	4.63
	17,287
	17,557
	1.55

	57 Electronic components and accessories
	6,718
	8,147
	19.22
	9,896
	8,633
	13.64

	58 Miscellaneous electrical machinery and supplies
	3,181
	3,136
	1.42
	6,239
	4,067
	42.15

	59 Motor vehicles and equipment
	46,813
	43,740
	6.79
	64,421
	65,009
	0.91

	60 Aircraft and parts
	22,646
	21,993
	2.92
	19,181
	16,569
	14.61

	61 Other transportation equipment
	7,997
	7,811
	2.35
	12,909
	12,730
	1.4

	62 Scientific and controlling instruments
	6,375
	6,191
	2.92
	8,920
	7,082
	22.98

	63 Optical, ophthalmic, and photographic equipment
	4,340
	4,779
	9.63
	6,728
	6,497
	3.5

	64 Miscellaneous manufacturing
	9,052
	9,357
	3.31
	11,898
	11,339
	4.81

	65 Transportation and warehousing
	47,598
	52,825
	10.41
	65,987
	76,618
	14.91

	66 Communications, except radio and TV
	19,118
	19,328
	1.09
	30,244
	30,665
	1.38

	67 Radio and television broadcasting
	3,053
	3,183
	4.17
	4,519
	2,374
	62.25

	68 Private electric, gas, water, and sanitary services
	38,510
	37,321
	3.14
	50,136
	58,383
	15.2

	69 Wholesale and retail trade
	161,336
	163,366
	1.25
	250,538
	218,236
	13.78

	70 Finance and insurance
	48,016
	47,752
	0.55
	73,648
	77,469
	5.06

	71 Real estate and rental
	110,968
	113,253
	2.04
	169,215
	174,919
	3.31

	72 Hotels; personal and repair services (except auto)
	18,454
	20,805
	11.97
	26,077
	30,291
	14.95

	73 Business services
	48,350
	56,444
	15.45
	80,185
	88,180
	9.5

	75 Automobile repair and services
	13,471
	14,756
	9.1
	23,164
	24,551
	5.82

	76 Amusements
	9,096
	9,644
	5.85
	13,237
	12,719
	3.99

	77 Health, educational, and social services and nonprofit organization
	47,972
	48,507
	1.11
	83,032
	84,900
	2.22

	78 Federal Government enterprises
	7,998
	7,691
	3.92
	11,781
	9,568
	20.73

	79 State and local government enterprises
	9,466
	9,647
	1.89
	13,513
	6,417
	71.21

	TOTAL
	1,392,379
	1,413,921
	1.54 %
	1,932,159
	1,921,556
	0.55 %



	IO Sectors
	
	
	% Diff.

	01 Livestock and livestock products
	63,179
	48,603
	26.08

	02 Other agricultural products
	63,150
	63,176
	0.04

	03 Forestry and fishery products
	4,961
	5,170
	4.13

	04 Agricultural, forestry, and fishery services
	7,859
	8,923
	12.68

	05 Iron and ferroalloy ores mining
	1,820
	2,213
	19.51

	06 Nonferrous metal ores mining
	3,867
	3,147
	20.53

	07 Coal mining
	10,890
	16,646
	41.81

	08 Crude petroleum and natural gas
	6,439
	43,523
	148.45

	09 Stone and clay mining and quarrying
	4,921
	4,883
	0.77

	10 Chemical and fertilizer mineral mining
	1,629
	1,426
	13.34

	11 New construction
	187,280
	190,694
	1.81

	12 Repair and maintenance construction
	61,547
	73,640
	17.89

	13 Ordnance and accessories
	9,036
	8,868
	1.88

	14 Food and kindred products
	192,639
	192,855
	0.11

	15 Tobacco manufactures
	13,295
	12,823
	3.62

	16 Broad and narrow fabrics, yarn and thread mills
	28,055
	26,489
	5.74

	17 Miscellaneous textile goods and floor coverings
	9,849
	9,049
	8.47

	18 Apparel
	44,718
	41,472
	7.53

	19 Miscellaneous fabricated textile products
	9,259
	9,303
	0.47

	20 Lumber and wood products, except containers
	34,254
	38,616
	11.97

	21 Wood containers
	821
	508
	47.08

	22 Household furniture
	10,514
	10,137
	3.65

	23 Other furniture and fixtures
	7,370
	6,442
	13.43

	24 Paper and allied products, except containers
	34,883
	37,698
	7.76

	25 Paperboard containers and boxes
	13,514
	13,033
	3.63

	26 Printing and publishing
	29,253
	31,849
	8.5

	27 Chemicals and selected chemical products
	48,856
	63,263
	25.7

	28 Plastics and synthetic materials
	16,912
	22,313
	27.54

	29 Drugs, cleaning and toilet preparations
	27,219
	28,725
	5.38

	30 Paints and allied products
	6,087
	6,194
	1.74

	31 Petroleum refining and related industries
	67,448
	96,114
	35.05

	32 Rubber and miscellaneous plastics products
	34,958
	39,791
	12.93

	33 Leather tanning and finishing
	1,508
	1,541
	2.18

	34 Footwear and other leather products
	6,215
	6,097
	1.91

	35 Glass and glass products
	9,202
	9,236
	0.37

	36 Stone and clay products
	24,161
	25,589
	5.74

	37 Primary iron and steel manufacturing
	59,667
	63,623
	6.42

	38 Primary nonferrous metals manufacturing
	39,186
	40,702
	3.79

	39 Metal containers
	7,817
	8,551
	8.97

	40 Heating, plumbing, and fabricated structural metal products
	26,160
	27,014
	3.21

	41 Screw machine products and stampings
	20,074
	19,992
	0.41

	42 Other fabricated metal products
	27,001
	28,273
	4.6

	43 Engines and turbines
	9,837
	10,865
	9.93

	44 Farm and garden machinery
	10,607
	11,416
	7.34

	45 Construction and mining machinery
	15,910
	16,982
	6.52

	46 Materials handling machinery and equipment
	5,652
	4,976
	12.73

	47 Metalworking machinery and equipment
	13,533
	13,846
	2.29

	48 Special industry machinery and equipment
	9,094
	8,818
	3.08

	49 General industrial machinery equipment
	15,806
	16,556
	4.64

	50 Miscellaneous machinery, except electrical
	7,178
	8,492
	16.77

	51 Office, computing, and accounting machines
	14,786
	15,798
	6.62

	52 Service industry machines
	12,863
	11,386
	12.18

	53 Electric industrial equipment and apparatus
	17,786
	18,321
	2.96

	54 Household appliances
	10,660
	10,371
	2.74

	55 Electric lighting and wiring equipment
	8,956
	8,199
	8.83

	56 Radio, TV, and communication equipment
	27,327
	28,333
	3.61

	57 Electronic components and accessories
	13,109
	14,790
	12.05

	58 Miscellaneous electrical machinery and supplies
	7,043
	8,612
	20.04

	59 Motor vehicles and equipment
	114,995
	116,906
	1.65

	60 Aircraft and parts
	25,316
	25,189
	0.5

	61 Other transportation equipment
	21,464
	21,382
	0.38

	62 Scientific and controlling instruments
	12,915
	13,631
	5.39

	63 Optical, ophthalmic, and photographic equipment
	11,391
	11,700
	2.68

	64 Miscellaneous manufacturing
	19,303
	19,038
	1.38

	65 Transportation and warehousing
	129,425
	128,264
	0.9

	66 Communications, except radio and TV
	51,644
	52,868
	2.34

	67 Radio and television broadcasting
	658
	5,026
	153.69

	68 Private electric, gas, water, and sanitary services
	105,226
	122,456
	15.14

	69 Wholesale and retail trade
	366,876
	386,171
	5.12

	70 Finance and insurance
	128,768
	128,578
	0.15

	71 Real estate and rental
	293,150
	279,243
	4.86

	72 Hotels; personal and repair services (except auto)
	49,349
	46,129
	6.75

	73 Business services
	150,923
	161,969
	7.06

	74 Eating and drinking places
	85,529
	87,839
	2.66

	75 Automobile repair and services
	43,420
	43,380
	0.09

	76 Amusements
	24,205
	24,583
	1.55

	77 Health, educational, and social services and nonprofit organization
	161,890
	162,016
	0.08

	78 Federal Government enterprises
	14,245
	14,240
	0.04

	79 State and local government enterprises
	11,550
	10,575
	8.81

	TOTAL
	3,299,859
	3,457,140
	4.66 %



