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Motivation

Provide routines to help individuals to properly 
aggregate indices using the Tornqvist method.
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Vocabulary
Productivity:  

-Labor 
-Multifactor 

NAICS
Nonfarm business sector
Cost of production
Measures 
Index :  

-Price
-Quantity
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Vocabulary
Productivity: a measure of efficiency which 
compares the amount of goods and services 
produced (output) with the amount of inputs 
used.



5 — U.S. BUREAU OF LABOR STATISTICS • bls.gov5 — U.S. BUREAU OF LABOR STATISTICS • bls.gov

Vocabulary

Labor Productivity =   𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂
𝐻𝐻𝐻𝐻𝑂𝑂𝐻𝐻𝐻𝐻 𝑊𝑊𝐻𝐻𝐻𝐻𝑊𝑊𝑊𝑊𝑊𝑊

Multifactor Productivity

= 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂
𝐶𝐶𝐻𝐻𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑂𝑂𝐶𝐶𝐻𝐻𝐶𝐶 𝐻𝐻𝑜𝑜 𝐿𝐿𝐶𝐶𝐶𝐶𝐻𝐻𝐻𝐻 𝐶𝐶𝐶𝐶𝑊𝑊 𝐶𝐶𝐶𝐶𝑂𝑂𝐶𝐶𝑂𝑂𝐶𝐶𝐶𝐶 𝐼𝐼𝐶𝐶𝑂𝑂𝑂𝑂𝑂𝑂𝐻𝐻
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Vocabulary
NAICS: North American Industry Classification 
System is the standard used by Federal statistical 
agencies for classifying business establishments
-Sector: 2-digit

-Subsector: 3-digit
-Industry group- 4-digit

Level NAICS CODE Description
Sector 44-45 Retail Trade

Subsector 441 Motor Vehicle and 
Parts dealer

Industry Group 4412 Other Motor Vehicle
Dealers
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Vocabulary
Nonfarm business sector:  includes about 75% 
of U.S. economy.  It excludes general 
government, farms, and household work.
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Vocabulary
Cost of production: cost of producing an item in 
an industry in current dollars.  These can be 
used as weights in our Index formula. 

Measures: Our quantification of a particular 
concept measured over time
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Vocabulary
Index: a statistical representation of a level over 
time for a particular measure using a base year.

Price index: measurement of price movements 
in a numerical series

Quantity index: represents a real measure of a 
particular input or output.

Cost = Price * Quantity  and  Price = 𝐶𝐶𝐻𝐻𝐻𝐻𝑂𝑂
𝑄𝑄𝑂𝑂𝐶𝐶𝐶𝐶𝑂𝑂𝐶𝐶𝑂𝑂𝑄𝑄
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Agenda
-Overview of productivity measures
-Common Index formulas
-How Tornqvist is used
-Demonstrations

1. Information capital measure
2. Manufacturing sector aggregation
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Overview of productivity measures
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Why is Productivity Growth 
Important?

 Enables higher living standards

 Source of potential gains in national income

 Key to competitiveness

 Used in employment projections



Productivity

 Quarterly Labor 
Productivity 

 Annual Labor 
Productivity

 Annual Multifactor 
Productivity

Measure NAICS industry coverage Press release

• Business and 
Nonfarm Business 
Sectors  

• Manufacturing 
Sectors  

• Nonfinancial 
Corporations

• Manufacturing and 
Mining Industries

• Services Industries
• Wholesale and 

Retail Trade 
Industries

• Private Business
• Nonfarm Business 
• Manufacturing       
• 60 3-digit NAICS 

industries
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Overview of productivity measures
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Common Index formulas
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Advantages of Using Indices

 Detailed input data have different units, but the indexes have 
growth rates, which can be compared.

 The relevant production theory is rearranged to address 
growth rates only.

 A flexible index function is a good approximation to any 
smooth production function.
 Tornqvist index matches the translog production function

 Therefore it is not necessary to specify a production function, 
and BLS Productivity Office does not pick one.  
 Capital, labor, and intermediate inputs are computed in indexes
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Product Market
(Imports/Exports)

Factor Market

• Work for wages
• Buy products

• Buy factors of production
• Sell products

Economic Flows

Producer Price Index
Labor/multifactor 

Productivity

International Producer 
Price index

Consumer Price Index

Money

Goods & services

Land, capital, labor

Income: wages, rent, interest

Revenue

Output

Land, capital, labor

Money

Households Firms
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Product Market
(Imports/Exports)

Factor Market

• Work for wages
• Buy products

• Buy factors of production
• Sell products

Economic Flows

Laspeyres
Tornqvist

Chained Laspeyres

Tornqvist/ Laspeyres

Money

Goods & services

Land, capital, labor

Income: wages, rent, interest

Revenue

Output

Land, capital, labor

Money

Households Firms
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Common Index formulas

Laspeyres

Paasche

𝐼𝐼𝑃𝑃0→1 =
∑𝐶𝐶 𝑞𝑞𝐶𝐶1 ∗ 𝑝𝑝𝐶𝐶1

∑𝐶𝐶 𝑞𝑞𝐶𝐶1 ∗ 𝑝𝑝𝐶𝐶
0 = �

𝐶𝐶

𝑠𝑠𝐶𝐶1 ∗
𝑝𝑝𝐶𝐶1

𝑝𝑝𝐶𝐶
0

−1 −1

𝐼𝐼𝐿𝐿0→1 =
∑𝐶𝐶 𝑞𝑞𝐶𝐶0 ∗ 𝑝𝑝𝐶𝐶1

∑𝐶𝐶 𝑞𝑞𝐶𝐶
0 ∗ 𝑝𝑝𝐶𝐶

0 = �
𝐶𝐶

𝑠𝑠𝐶𝐶0 ∗
𝑝𝑝𝐶𝐶1

𝑝𝑝𝐶𝐶
0 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑠𝑠𝐶𝐶𝑂𝑂 =

𝑝𝑝𝐶𝐶𝑂𝑂 ∗ 𝑞𝑞𝐶𝐶𝑂𝑂

∑𝑗𝑗 𝑝𝑝𝑗𝑗𝑂𝑂 ∗ 𝑞𝑞𝑗𝑗𝑂𝑂
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Fisher

𝐼𝐼𝐹𝐹0→1 = 𝐼𝐼𝐿𝐿0→1 ∗ 𝐼𝐼𝑃𝑃0→1

Tornqvist

These are “chained” consecutively.

Common Index formulas

𝐼𝐼𝑇𝑇0→1 = ∏𝐶𝐶
𝑂𝑂𝑖𝑖
1

𝑂𝑂𝑖𝑖
0

𝐻𝐻𝑖𝑖
0

∗ ∏𝐶𝐶
𝑂𝑂𝑖𝑖
1

𝑂𝑂𝑖𝑖
0

𝐻𝐻𝑖𝑖
1

= ∏𝐶𝐶
𝑂𝑂𝑖𝑖
1

𝑂𝑂𝑖𝑖
0

(𝐻𝐻𝑖𝑖
0+𝐻𝐻𝑖𝑖

1)/2
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Tornqvist step-by-step

Real dollar Production (based 2009) 2007 2008 2009 2010 2011 2012
Description
computers equipment 82.087 92.123 100.000 106.682 112.174 116.482
communications equipment 88.651 95.244 100.000 104.228 108.779 113.074
Other equipment 96.484 98.914 100.000 100.449 101.258 102.402

Current dollar production cost 2007 2008 2009 2010 2011 2012
Description
computers equipment 108.094 104.657 100.392 97.303 96.628 94.645
communications equipment 141.665 149.915 134.442 137.370 128.727 138.034
Other equipment 101.840 105.084 100.974 100.363 98.439 102.037
Total production Cost: 351.599 359.656 335.808 335.036 323.794 334.716

Aggregating multiple categories into oneQuantity:

Log change production

Weights:

Change in natural log Production 2007 2008 2009 2010 2011 2012
Description
computers equipment 11.5% 8.2% 6.5% 5.0% 3.8%
communications equipment 7.2% 4.9% 4.1% 4.3% 3.9%
Other equipment 2.5% 1.1% 0.4% 0.8% 1.1%


Read Me

		Information Capital Notes:



		       Complete information of the methods and data underlying these measures

		 can be found in "Technical Information About the BLS Multifactor

		 Productivity Measures" located at http://www.bls.gov/mfp/mprtech.pdf.

		       Information is also available on the Multifactor Productivity Website 

		(http://www.bls.gov/mfp/)

		       Capital input data--service-flows of computers, communication,

		 and other informaton capital.  BLS measures of capital service inputs are 

		 prepared using NIPA data on real gross investment in depreciable assets and 

		 inventories.

		       



		                Derivation of the private business sector:

		          Gross domestic product (GDP)

		 Less:    General government

		 Equals:  Total private economy

		 Less:    Output of household workers, nonprofit institutions,

		          gross housing product of owner-occupied dwellings, and the

		          rental value of nonprofit institutional real estate.

		 Equals:  Business sector

		 Less:    Government enterprises

		 Equals:  Private Business sector

		 Less:    The farm sector

		 Equals:  Private Nonfarm business sector



		                      

		 Capital data are available for the following sectors-

		             1) Private business sector

		             2) Private nonfarm business sector

		             3) Manufacturing sector *

		             4) Farm sector *

		             5) Nonfarm Nonmanufacturing sector *

		                                                       *-- unpublished



		Unpublished data are also available for industries at three-digit NAICS detail.



		 Each section contains three parts (where applicable)-

		            A) Levels



		            B) Indexes, 2009 = 100



		            C) Average annual growth rates.

		                                          1/n

		                         RATE = ((V /V   )    - 1) X 100

		                                   t  t-n





		               Aggregate data:

		      Table 1) Real capital input in constant 2009 dollars.

		            2) Capital rental prices in current dollars.

		            3) Capital income in billions of current dollars.

		            4) Productive capital stock (direct aggregates in billions of

		                                         2009 dollars).

		            5) Asset share in industry capital income.

		            6) Capital composition (ratio of capital input to productive stock).

		            7) Gross investment (billions of 2009 dollars).

		            8) Investment price deflator (2009=1.000).

		            9) Depreciation rate of wealth stock.

		           10) Wealth Stock (billions of 2009 dollars).

		           11) Ratio of productive stock to wealth stock.

		           12) Ratio of capital input to wealth stock.



		 Each table contains four types of information capital:

		            1) All assets 

		            2) Computers (also includes computer peripheral equipment)

		            3) Communication

		            4) Other (Office and Accounting Machinery, Instruments: 

		               Photocopy and related equipment, Medical equipment and

		               related equipment, Electromedical instruments, 

		               Nonmedical instruments)            



		The computed values in these tables are calculated in this manner:



		 Real capital input: Tornquist aggregates of information capital stocks 

		                     using rental prices to determine weights.

		 Capital rental price: index of estimated current dollar rent on 

		                       one dollar's worth of constant (2009) dollar stock.

		 Capital income: Corporate capital income plus imputed noncorporate

		                 capital income.

		                 Corporate capital income includes corporate capital

		                 consumption allowances plus corporate profits plus

		                 corporate inventory valuation adjustment plus corporate net

		                 interest plus business transfer payments plus the part of

		                 indirect business taxes associated with capital (property

		                 taxes and motor vehicle taxes).

		                 Noncorporate capital income equals total cost less corporate

		                 capital income less total labor compensation.

		                 Capital income included is only income that is associated

		                 with Information Capital.

		 Productive capital stock: Information Capital Equipment is derived from NIPA

		                           investment using the perpetual inventory method 

		                           and by assuming that services decline as a

		                           function of age.

		                           These "age/efficiency" schedules, which are

		                           based in part on empirical evidence on capital

		                           depreciation, are applied to real investment

		                           by type of asset.

		                           

		 Asset share in capital income: Asset's capital income divided by total

		                                information capital income.

		 Price deflator: Current dollar investment divided by constant (2009)

		                 dollar investment.

		 Depreciation rate of wealth stock: Constant dollar depreciation divided by

		                                    constant (2009) dollar wealth stock.

		                                    Depreciation represents the amount of money

		                                    in the current period needed to maintain

		                                    the stock of wealth at its current level.

		 Wealth stock: Measures the value represented by all existing assets.

		               The perpetual inventory method is applied to real investment

		               by type of asset using an "age/price" function.

		               



		      For further information, contact the Division of Major Sector Productivity,

		 Office of Productivity and Technology, Bureau of Labor Statistics, U.S.

		 Department of Labor, Washington D.C., 20212, telephone: (202) 691-5606.







http://www.bls.gov/mfp/mprtech.pdfhttp://www.bls.gov/mfp/

XG

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  1                       Real capital input

		  2                       Indexes = 100.000

		                           Base Year = 2009

		Year		Total		Computers		Communication		Other

		1987		10.989		1.663		19.422		56.234

		1988		12.070		2.039		20.744		57.212

		1989		13.175		2.436		22.072		58.419

		1990		14.151		2.783		23.295		59.727

		1991		14.894		3.042		24.376		60.641

		1992		15.781		3.387		25.419		61.829

		1993		17.094		3.953		26.597		63.956

		1994		18.846		4.780		28.111		66.846

		1995		21.272		6.153		30.107		69.791

		1996		24.654		8.453		32.551		72.811

		1997		29.107		11.962		35.484		75.876

		1998		34.780		17.132		39.004		78.803

		1999		41.944		24.668		43.601		80.929

		2000		49.965		33.819		49.992		82.127

		2001		57.152		42.181		56.807		82.943

		2002		62.258		48.271		62.012		83.601

		2003		66.577		53.356		66.396		85.150

		2004		71.165		58.541		71.173		87.612

		2005		76.092		64.227		76.226		90.657

		2006		81.980		72.069		81.897		93.782

		2007		88.823		82.087		88.651		96.484

		2008		95.373		92.123		95.244		98.914

		2009		100.000		100.000		100.000		100.000

		2010		103.788		106.682		104.228		100.449

		2011		107.425		112.174		108.779		101.258

		2012		110.703		116.482		113.074		102.402

		2013		114.259		120.506		117.692		104.301

		2014		117.960		123.647		122.949		106.587

		2015		121.971		125.470		129.588		109.183

		2016		126.020		125.398		137.390		112.175

		  Source: Bureau of Labor Statistics                      March 21, 2018

		          Office of Productivity and Technology

		          Division of Major Sector Productivity

		          *** FOR MARCH 21, 2018 PUBLICATION ***





XG income

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  3              Capital income (billions of dollars)

		  1                             Levels

		Year		Total		Computers		Communication		Other

		1987		135.411		43.700		44.922		46.790				Real dollar Production (based 2009)		2007		2008		2009		2010		2011		2012

		1988		144.091		46.765		48.839		48.487				Description

		1989		165.353		56.966		57.425		50.961				computers equipment		82.087		92.123		100.000		106.682		112.174		116.482

		1990		176.175		60.849		61.433		53.893				communications equipment		88.651		95.244		100.000		104.228		108.779		113.074

		1991		178.938		61.649		62.813		54.476				Other equipment		96.484		98.914		100.000		100.449		101.258		102.402

		1992		180.758		63.509		62.927		54.322

		1993		190.618		65.818		66.587		58.213				Log Change Production		2007		2008		2009		2010		2011		2012

		1994		204.961		68.284		72.317		64.360				Description

		1995		222.153		72.230		80.273		69.650				computers equipment				0.1153449802		0.0820455453		0.0646822608		0.0501987904		0.0376855175

		1996		240.095		83.332		84.056		72.707				communications equipment				0.0717347071		0.0487281661		0.0414106212		0.0427374939		0.0387241706

		1997		251.508		92.432		84.556		74.519				Other equipment				0.0248735942		0.0109194002		0.00447995		0.0080215792		0.0112345285

		1998		268.110		104.007		88.160		75.943

		1999		287.763		114.854		93.485		79.423				Current dollar production cost		2007		2008		2009		2010		2011		2012

		2000		303.373		121.068		101.388		80.917				Description

		2001		308.013		124.416		105.047		78.550				computers equipment		108.094		104.657		100.392		97.303		96.628		94.645

		2002		300.443		115.717		105.292		79.434				communications equipment		141.665		149.915		134.442		137.370		128.727		138.034

		2003		307.945		109.788		119.575		78.583				Other equipment		101.840		105.084		100.974		100.363		98.439		102.037

		2004		315.465		102.474		128.578		84.412				Total production Cost:		351.599		359.656		335.808		335.036		323.794		334.716

		2005		348.052		109.694		141.963		96.395

		2006		357.178		108.856		145.870		102.452				Shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2007		351.600		108.094		141.665		101.840				Description

		2008		359.656		104.657		149.915		105.084				computers equipment		0.3074354591		0.2909919479		0.2989565466		0.2904255065		0.2984243068		0.2827621028

		2009		335.808		100.392		134.442		100.974				communications equipment		0.4029163905		0.4168288587		0.4003537736		0.4100156401		0.3975583241		0.4123914005

		2010		335.035		97.303		137.370		100.363				Other equipment		0.2896481503		0.2921791935		0.3006896798		0.2995588534		0.3040173691		0.3048464967

		2011		323.795		96.628		128.727		98.439

		2012		334.716		94.645		138.034		102.037

		2013		342.532		95.300		139.365		107.868				Average shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2014		355.464		96.312		148.584		110.568				Description

		2015		364.057		99.616		152.653		111.787				computers equipment				0.2992137035		0.2949742472		0.2946910266		0.2944249067		0.2905932048

		2016		365.338		98.373		151.790		115.175				communications equipment				0.4098726246		0.4085913161		0.4051847068		0.4037869821		0.4049748623

														Other equipment				0.2909136719		0.2964344366		0.3001242666		0.3017881112		0.3044319329

		          Office of Productivity and Technology

		          Division of Major Sector Productivity												Average shares * log Change		2007		2008		2009		2010		2011		2012

		          *** FOR MARCH 21, 2018 PUBLICATION ***												Description

														computers equipment				0.0345127987		0.024201323		0.0190612818		0.0147797742		0.0109511553

														communications equipment				0.0294020927		0.0199099055		0.0167789504		0.0172568437		0.0156823156

														Other equipment				0.0072360686		0.0032368863		0.0013445417		0.0024208172		0.0034201492



														Sum data together for aggregate series		2007		2008		2009		2010		2011		2012

														Description

														Information Capital				0.07115096		0.0473481148		0.037184774		0.0344574351		0.0300536201












Read Me

		Information Capital Notes:



		       Complete information of the methods and data underlying these measures

		 can be found in "Technical Information About the BLS Multifactor

		 Productivity Measures" located at http://www.bls.gov/mfp/mprtech.pdf.

		       Information is also available on the Multifactor Productivity Website 

		(http://www.bls.gov/mfp/)

		       Capital input data--service-flows of computers, communication,

		 and other informaton capital.  BLS measures of capital service inputs are 

		 prepared using NIPA data on real gross investment in depreciable assets and 

		 inventories.

		       



		                Derivation of the private business sector:

		          Gross domestic product (GDP)

		 Less:    General government

		 Equals:  Total private economy

		 Less:    Output of household workers, nonprofit institutions,

		          gross housing product of owner-occupied dwellings, and the

		          rental value of nonprofit institutional real estate.

		 Equals:  Business sector

		 Less:    Government enterprises

		 Equals:  Private Business sector

		 Less:    The farm sector

		 Equals:  Private Nonfarm business sector



		                      

		 Capital data are available for the following sectors-

		             1) Private business sector

		             2) Private nonfarm business sector

		             3) Manufacturing sector *

		             4) Farm sector *

		             5) Nonfarm Nonmanufacturing sector *

		                                                       *-- unpublished



		Unpublished data are also available for industries at three-digit NAICS detail.



		 Each section contains three parts (where applicable)-

		            A) Levels



		            B) Indexes, 2009 = 100



		            C) Average annual growth rates.

		                                          1/n

		                         RATE = ((V /V   )    - 1) X 100

		                                   t  t-n





		               Aggregate data:

		      Table 1) Real capital input in constant 2009 dollars.

		            2) Capital rental prices in current dollars.

		            3) Capital income in billions of current dollars.

		            4) Productive capital stock (direct aggregates in billions of

		                                         2009 dollars).

		            5) Asset share in industry capital income.

		            6) Capital composition (ratio of capital input to productive stock).

		            7) Gross investment (billions of 2009 dollars).

		            8) Investment price deflator (2009=1.000).

		            9) Depreciation rate of wealth stock.

		           10) Wealth Stock (billions of 2009 dollars).

		           11) Ratio of productive stock to wealth stock.

		           12) Ratio of capital input to wealth stock.



		 Each table contains four types of information capital:

		            1) All assets 

		            2) Computers (also includes computer peripheral equipment)

		            3) Communication

		            4) Other (Office and Accounting Machinery, Instruments: 

		               Photocopy and related equipment, Medical equipment and

		               related equipment, Electromedical instruments, 

		               Nonmedical instruments)            



		The computed values in these tables are calculated in this manner:



		 Real capital input: Tornquist aggregates of information capital stocks 

		                     using rental prices to determine weights.

		 Capital rental price: index of estimated current dollar rent on 

		                       one dollar's worth of constant (2009) dollar stock.

		 Capital income: Corporate capital income plus imputed noncorporate

		                 capital income.

		                 Corporate capital income includes corporate capital

		                 consumption allowances plus corporate profits plus

		                 corporate inventory valuation adjustment plus corporate net

		                 interest plus business transfer payments plus the part of

		                 indirect business taxes associated with capital (property

		                 taxes and motor vehicle taxes).

		                 Noncorporate capital income equals total cost less corporate

		                 capital income less total labor compensation.

		                 Capital income included is only income that is associated

		                 with Information Capital.

		 Productive capital stock: Information Capital Equipment is derived from NIPA

		                           investment using the perpetual inventory method 

		                           and by assuming that services decline as a

		                           function of age.

		                           These "age/efficiency" schedules, which are

		                           based in part on empirical evidence on capital

		                           depreciation, are applied to real investment

		                           by type of asset.

		                           

		 Asset share in capital income: Asset's capital income divided by total

		                                information capital income.

		 Price deflator: Current dollar investment divided by constant (2009)

		                 dollar investment.

		 Depreciation rate of wealth stock: Constant dollar depreciation divided by

		                                    constant (2009) dollar wealth stock.

		                                    Depreciation represents the amount of money

		                                    in the current period needed to maintain

		                                    the stock of wealth at its current level.

		 Wealth stock: Measures the value represented by all existing assets.

		               The perpetual inventory method is applied to real investment

		               by type of asset using an "age/price" function.

		               



		      For further information, contact the Division of Major Sector Productivity,

		 Office of Productivity and Technology, Bureau of Labor Statistics, U.S.

		 Department of Labor, Washington D.C., 20212, telephone: (202) 691-5606.







http://www.bls.gov/mfp/mprtech.pdfhttp://www.bls.gov/mfp/

XG

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  1                       Real capital input

		  2                       Indexes = 100.000

		                           Base Year = 2009

		Year		Total		Computers		Communication		Other

		1987		10.989		1.663		19.422		56.234

		1988		12.070		2.039		20.744		57.212

		1989		13.175		2.436		22.072		58.419

		1990		14.151		2.783		23.295		59.727

		1991		14.894		3.042		24.376		60.641

		1992		15.781		3.387		25.419		61.829

		1993		17.094		3.953		26.597		63.956

		1994		18.846		4.780		28.111		66.846

		1995		21.272		6.153		30.107		69.791

		1996		24.654		8.453		32.551		72.811

		1997		29.107		11.962		35.484		75.876

		1998		34.780		17.132		39.004		78.803

		1999		41.944		24.668		43.601		80.929

		2000		49.965		33.819		49.992		82.127

		2001		57.152		42.181		56.807		82.943

		2002		62.258		48.271		62.012		83.601

		2003		66.577		53.356		66.396		85.150

		2004		71.165		58.541		71.173		87.612

		2005		76.092		64.227		76.226		90.657

		2006		81.980		72.069		81.897		93.782

		2007		88.823		82.087		88.651		96.484

		2008		95.373		92.123		95.244		98.914

		2009		100.000		100.000		100.000		100.000

		2010		103.788		106.682		104.228		100.449

		2011		107.425		112.174		108.779		101.258

		2012		110.703		116.482		113.074		102.402

		2013		114.259		120.506		117.692		104.301

		2014		117.960		123.647		122.949		106.587

		2015		121.971		125.470		129.588		109.183

		2016		126.020		125.398		137.390		112.175

		  Source: Bureau of Labor Statistics                      March 21, 2018

		          Office of Productivity and Technology

		          Division of Major Sector Productivity

		          *** FOR MARCH 21, 2018 PUBLICATION ***





XG income

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  3              Capital income (billions of dollars)

		  1                             Levels

		Year		Total		Computers		Communication		Other

		1987		135.411		43.700		44.922		46.790				Real dollar Production (based 2009)		2007		2008		2009		2010		2011		2012

		1988		144.091		46.765		48.839		48.487				Description

		1989		165.353		56.966		57.425		50.961				computers equipment		82.087		92.123		100.000		106.682		112.174		116.482

		1990		176.175		60.849		61.433		53.893				communications equipment		88.651		95.244		100.000		104.228		108.779		113.074

		1991		178.938		61.649		62.813		54.476				Other equipment		96.484		98.914		100.000		100.449		101.258		102.402

		1992		180.758		63.509		62.927		54.322

		1993		190.618		65.818		66.587		58.213				Log Change Production		2007		2008		2009		2010		2011		2012

		1994		204.961		68.284		72.317		64.360				Description

		1995		222.153		72.230		80.273		69.650				computers equipment				0.1153449802		0.0820455453		0.0646822608		0.0501987904		0.0376855175

		1996		240.095		83.332		84.056		72.707				communications equipment				0.0717347071		0.0487281661		0.0414106212		0.0427374939		0.0387241706

		1997		251.508		92.432		84.556		74.519				Other equipment				0.0248735942		0.0109194002		0.00447995		0.0080215792		0.0112345285

		1998		268.110		104.007		88.160		75.943

		1999		287.763		114.854		93.485		79.423				Current dollar production cost		2007		2008		2009		2010		2011		2012

		2000		303.373		121.068		101.388		80.917				Description

		2001		308.013		124.416		105.047		78.550				computers equipment		108.094		104.657		100.392		97.303		96.628		94.645

		2002		300.443		115.717		105.292		79.434				communications equipment		141.665		149.915		134.442		137.370		128.727		138.034

		2003		307.945		109.788		119.575		78.583				Other equipment		101.840		105.084		100.974		100.363		98.439		102.037

		2004		315.465		102.474		128.578		84.412				Total production Cost:		351.599		359.656		335.808		335.036		323.794		334.716

		2005		348.052		109.694		141.963		96.395

		2006		357.178		108.856		145.870		102.452				Shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2007		351.600		108.094		141.665		101.840				Description

		2008		359.656		104.657		149.915		105.084				computers equipment		0.3074354591		0.2909919479		0.2989565466		0.2904255065		0.2984243068		0.2827621028

		2009		335.808		100.392		134.442		100.974				communications equipment		0.4029163905		0.4168288587		0.4003537736		0.4100156401		0.3975583241		0.4123914005

		2010		335.035		97.303		137.370		100.363				Other equipment		0.2896481503		0.2921791935		0.3006896798		0.2995588534		0.3040173691		0.3048464967

		2011		323.795		96.628		128.727		98.439

		2012		334.716		94.645		138.034		102.037

		2013		342.532		95.300		139.365		107.868				Average shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2014		355.464		96.312		148.584		110.568				Description

		2015		364.057		99.616		152.653		111.787				computers equipment				0.2992137035		0.2949742472		0.2946910266		0.2944249067		0.2905932048

		2016		365.338		98.373		151.790		115.175				communications equipment				0.4098726246		0.4085913161		0.4051847068		0.4037869821		0.4049748623

														Other equipment				0.2909136719		0.2964344366		0.3001242666		0.3017881112		0.3044319329

		          Office of Productivity and Technology

		          Division of Major Sector Productivity												Average shares * log Change		2007		2008		2009		2010		2011		2012

		          *** FOR MARCH 21, 2018 PUBLICATION ***												Description

														computers equipment				0.0345127987		0.024201323		0.0190612818		0.0147797742		0.0109511553

														communications equipment				0.0294020927		0.0199099055		0.0167789504		0.0172568437		0.0156823156

														Other equipment				0.0072360686		0.0032368863		0.0013445417		0.0024208172		0.0034201492



														Sum data together for aggregate series		2007		2008		2009		2010		2011		2012

														Description

														Information Capital				0.07115096		0.0473481148		0.037184774		0.0344574351		0.0300536201












Read Me

		Information Capital Notes:



		       Complete information of the methods and data underlying these measures

		 can be found in "Technical Information About the BLS Multifactor

		 Productivity Measures" located at http://www.bls.gov/mfp/mprtech.pdf.

		       Information is also available on the Multifactor Productivity Website 

		(http://www.bls.gov/mfp/)

		       Capital input data--service-flows of computers, communication,

		 and other informaton capital.  BLS measures of capital service inputs are 

		 prepared using NIPA data on real gross investment in depreciable assets and 

		 inventories.

		       



		                Derivation of the private business sector:

		          Gross domestic product (GDP)

		 Less:    General government

		 Equals:  Total private economy

		 Less:    Output of household workers, nonprofit institutions,

		          gross housing product of owner-occupied dwellings, and the

		          rental value of nonprofit institutional real estate.

		 Equals:  Business sector

		 Less:    Government enterprises

		 Equals:  Private Business sector

		 Less:    The farm sector

		 Equals:  Private Nonfarm business sector



		                      

		 Capital data are available for the following sectors-

		             1) Private business sector

		             2) Private nonfarm business sector

		             3) Manufacturing sector *

		             4) Farm sector *

		             5) Nonfarm Nonmanufacturing sector *

		                                                       *-- unpublished



		Unpublished data are also available for industries at three-digit NAICS detail.



		 Each section contains three parts (where applicable)-

		            A) Levels



		            B) Indexes, 2009 = 100



		            C) Average annual growth rates.

		                                          1/n

		                         RATE = ((V /V   )    - 1) X 100

		                                   t  t-n





		               Aggregate data:

		      Table 1) Real capital input in constant 2009 dollars.

		            2) Capital rental prices in current dollars.

		            3) Capital income in billions of current dollars.

		            4) Productive capital stock (direct aggregates in billions of

		                                         2009 dollars).

		            5) Asset share in industry capital income.

		            6) Capital composition (ratio of capital input to productive stock).

		            7) Gross investment (billions of 2009 dollars).

		            8) Investment price deflator (2009=1.000).

		            9) Depreciation rate of wealth stock.

		           10) Wealth Stock (billions of 2009 dollars).

		           11) Ratio of productive stock to wealth stock.

		           12) Ratio of capital input to wealth stock.



		 Each table contains four types of information capital:

		            1) All assets 

		            2) Computers (also includes computer peripheral equipment)

		            3) Communication

		            4) Other (Office and Accounting Machinery, Instruments: 

		               Photocopy and related equipment, Medical equipment and

		               related equipment, Electromedical instruments, 

		               Nonmedical instruments)            



		The computed values in these tables are calculated in this manner:



		 Real capital input: Tornquist aggregates of information capital stocks 

		                     using rental prices to determine weights.

		 Capital rental price: index of estimated current dollar rent on 

		                       one dollar's worth of constant (2009) dollar stock.

		 Capital income: Corporate capital income plus imputed noncorporate

		                 capital income.

		                 Corporate capital income includes corporate capital

		                 consumption allowances plus corporate profits plus

		                 corporate inventory valuation adjustment plus corporate net

		                 interest plus business transfer payments plus the part of

		                 indirect business taxes associated with capital (property

		                 taxes and motor vehicle taxes).

		                 Noncorporate capital income equals total cost less corporate

		                 capital income less total labor compensation.

		                 Capital income included is only income that is associated

		                 with Information Capital.

		 Productive capital stock: Information Capital Equipment is derived from NIPA

		                           investment using the perpetual inventory method 

		                           and by assuming that services decline as a

		                           function of age.

		                           These "age/efficiency" schedules, which are

		                           based in part on empirical evidence on capital

		                           depreciation, are applied to real investment

		                           by type of asset.

		                           

		 Asset share in capital income: Asset's capital income divided by total

		                                information capital income.

		 Price deflator: Current dollar investment divided by constant (2009)

		                 dollar investment.

		 Depreciation rate of wealth stock: Constant dollar depreciation divided by

		                                    constant (2009) dollar wealth stock.

		                                    Depreciation represents the amount of money

		                                    in the current period needed to maintain

		                                    the stock of wealth at its current level.

		 Wealth stock: Measures the value represented by all existing assets.

		               The perpetual inventory method is applied to real investment

		               by type of asset using an "age/price" function.

		               



		      For further information, contact the Division of Major Sector Productivity,

		 Office of Productivity and Technology, Bureau of Labor Statistics, U.S.

		 Department of Labor, Washington D.C., 20212, telephone: (202) 691-5606.







http://www.bls.gov/mfp/mprtech.pdfhttp://www.bls.gov/mfp/

XG

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  1                       Real capital input

		  2                       Indexes = 100.000

		                           Base Year = 2009

		Year		Total		Computers		Communication		Other

		1987		10.989		1.663		19.422		56.234

		1988		12.070		2.039		20.744		57.212

		1989		13.175		2.436		22.072		58.419

		1990		14.151		2.783		23.295		59.727

		1991		14.894		3.042		24.376		60.641

		1992		15.781		3.387		25.419		61.829

		1993		17.094		3.953		26.597		63.956

		1994		18.846		4.780		28.111		66.846

		1995		21.272		6.153		30.107		69.791

		1996		24.654		8.453		32.551		72.811

		1997		29.107		11.962		35.484		75.876

		1998		34.780		17.132		39.004		78.803

		1999		41.944		24.668		43.601		80.929

		2000		49.965		33.819		49.992		82.127

		2001		57.152		42.181		56.807		82.943

		2002		62.258		48.271		62.012		83.601

		2003		66.577		53.356		66.396		85.150

		2004		71.165		58.541		71.173		87.612

		2005		76.092		64.227		76.226		90.657

		2006		81.980		72.069		81.897		93.782

		2007		88.823		82.087		88.651		96.484

		2008		95.373		92.123		95.244		98.914

		2009		100.000		100.000		100.000		100.000

		2010		103.788		106.682		104.228		100.449

		2011		107.425		112.174		108.779		101.258

		2012		110.703		116.482		113.074		102.402

		2013		114.259		120.506		117.692		104.301

		2014		117.960		123.647		122.949		106.587

		2015		121.971		125.470		129.588		109.183

		2016		126.020		125.398		137.390		112.175

		  Source: Bureau of Labor Statistics                      March 21, 2018

		          Office of Productivity and Technology

		          Division of Major Sector Productivity

		          *** FOR MARCH 21, 2018 PUBLICATION ***





XG income

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  3              Capital income (billions of dollars)

		  1                             Levels

		Year		Total		Computers		Communication		Other

		1987		135.411		43.700		44.922		46.790				Real dollar Production (based 2009)		2007		2008		2009		2010		2011		2012

		1988		144.091		46.765		48.839		48.487				Description

		1989		165.353		56.966		57.425		50.961				computers equipment		82.087		92.123		100.000		106.682		112.174		116.482

		1990		176.175		60.849		61.433		53.893				communications equipment		88.651		95.244		100.000		104.228		108.779		113.074

		1991		178.938		61.649		62.813		54.476				Other equipment		96.484		98.914		100.000		100.449		101.258		102.402

		1992		180.758		63.509		62.927		54.322

		1993		190.618		65.818		66.587		58.213				Change in natural log Production		2007		2008		2009		2010		2011		2012

		1994		204.961		68.284		72.317		64.360				Description

		1995		222.153		72.230		80.273		69.650				computers equipment				11.5%		8.2%		6.5%		5.0%		3.8%

		1996		240.095		83.332		84.056		72.707				communications equipment				7.2%		4.9%		4.1%		4.3%		3.9%

		1997		251.508		92.432		84.556		74.519				Other equipment				2.5%		1.1%		0.4%		0.8%		1.1%

		1998		268.110		104.007		88.160		75.943

		1999		287.763		114.854		93.485		79.423				Current dollar production cost		2007		2008		2009		2010		2011		2012

		2000		303.373		121.068		101.388		80.917				Description

		2001		308.013		124.416		105.047		78.550				computers equipment		108.094		104.657		100.392		97.303		96.628		94.645

		2002		300.443		115.717		105.292		79.434				communications equipment		141.665		149.915		134.442		137.370		128.727		138.034

		2003		307.945		109.788		119.575		78.583				Other equipment		101.840		105.084		100.974		100.363		98.439		102.037

		2004		315.465		102.474		128.578		84.412				Total production Cost:		351.599		359.656		335.808		335.036		323.794		334.716

		2005		348.052		109.694		141.963		96.395

		2006		357.178		108.856		145.870		102.452				Shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2007		351.600		108.094		141.665		101.840				Description

		2008		359.656		104.657		149.915		105.084				computers equipment		0.307		0.291		0.299		0.290		0.298		0.283

		2009		335.808		100.392		134.442		100.974				communications equipment		0.403		0.417		0.400		0.410		0.398		0.412

		2010		335.035		97.303		137.370		100.363				Other equipment		0.290		0.292		0.301		0.300		0.304		0.305

		2011		323.795		96.628		128.727		98.439				Checking the shares (must sum to 1)		1		1		1		1		1		1

		2012		334.716		94.645		138.034		102.037

		2013		342.532		95.300		139.365		107.868				Average shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2014		355.464		96.312		148.584		110.568				Description

		2015		364.057		99.616		152.653		111.787				computers equipment				0.299		0.295		0.295		0.294		0.291

		2016		365.338		98.373		151.790		115.175				communications equipment				0.410		0.409		0.405		0.404		0.405

														Other equipment				0.291		0.296		0.300		0.302		0.304

		          Office of Productivity and Technology

		          Division of Major Sector Productivity												Average shares *  Change in natural log		2007		2008		2009		2010		2011		2012

		          *** FOR MARCH 21, 2018 PUBLICATION ***												Description

														computers equipment				0.035		0.024		0.019		0.015		0.011

														communications equipment				0.029		0.020		0.017		0.017		0.016

														Other equipment				0.007		0.003		0.001		0.002		0.003



														Sum data together for aggregate series		2007		2008		2009		2010		2011		2012

														Description

														Information Capital				0.071		0.047		0.037		0.034		0.030

														(cumlative product cal.)		1		1.074		1.126		1.168		1.209		1.246

														Quantity index Information Capital		0.888		0.954		1.000		1.038		1.074		1.107
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Tornqvist step-by-step
Share Weights:
Shares of current dollar cost 2007 2008 2009 2010 2011 2012
Description
computers equipment 31% 29% 30% 29% 30% 28%
communications equipment 40% 42% 40% 41% 40% 41%
Other equipment 29% 29% 30% 30% 30% 30%
Checking the shares (must sum to 100%) 100% 100% 100% 100% 100% 100%

2 year average shares of cost 2007 2008 2009 2010 2011 2012
Description
computers equipment 0.299 0.295 0.295 0.294 0.291
communications equipment 0.410 0.409 0.405 0.404 0.405
Other equipment 0.291 0.296 0.300 0.302 0.304


Read Me

		Information Capital Notes:



		       Complete information of the methods and data underlying these measures

		 can be found in "Technical Information About the BLS Multifactor

		 Productivity Measures" located at http://www.bls.gov/mfp/mprtech.pdf.

		       Information is also available on the Multifactor Productivity Website 

		(http://www.bls.gov/mfp/)

		       Capital input data--service-flows of computers, communication,

		 and other informaton capital.  BLS measures of capital service inputs are 

		 prepared using NIPA data on real gross investment in depreciable assets and 

		 inventories.

		       



		                Derivation of the private business sector:

		          Gross domestic product (GDP)

		 Less:    General government

		 Equals:  Total private economy

		 Less:    Output of household workers, nonprofit institutions,

		          gross housing product of owner-occupied dwellings, and the

		          rental value of nonprofit institutional real estate.

		 Equals:  Business sector

		 Less:    Government enterprises

		 Equals:  Private Business sector

		 Less:    The farm sector

		 Equals:  Private Nonfarm business sector



		                      

		 Capital data are available for the following sectors-

		             1) Private business sector

		             2) Private nonfarm business sector

		             3) Manufacturing sector *

		             4) Farm sector *

		             5) Nonfarm Nonmanufacturing sector *

		                                                       *-- unpublished



		Unpublished data are also available for industries at three-digit NAICS detail.



		 Each section contains three parts (where applicable)-

		            A) Levels



		            B) Indexes, 2009 = 100



		            C) Average annual growth rates.

		                                          1/n

		                         RATE = ((V /V   )    - 1) X 100

		                                   t  t-n





		               Aggregate data:

		      Table 1) Real capital input in constant 2009 dollars.

		            2) Capital rental prices in current dollars.

		            3) Capital income in billions of current dollars.

		            4) Productive capital stock (direct aggregates in billions of

		                                         2009 dollars).

		            5) Asset share in industry capital income.

		            6) Capital composition (ratio of capital input to productive stock).

		            7) Gross investment (billions of 2009 dollars).

		            8) Investment price deflator (2009=1.000).

		            9) Depreciation rate of wealth stock.

		           10) Wealth Stock (billions of 2009 dollars).

		           11) Ratio of productive stock to wealth stock.

		           12) Ratio of capital input to wealth stock.



		 Each table contains four types of information capital:

		            1) All assets 

		            2) Computers (also includes computer peripheral equipment)

		            3) Communication

		            4) Other (Office and Accounting Machinery, Instruments: 

		               Photocopy and related equipment, Medical equipment and

		               related equipment, Electromedical instruments, 

		               Nonmedical instruments)            



		The computed values in these tables are calculated in this manner:



		 Real capital input: Tornquist aggregates of information capital stocks 

		                     using rental prices to determine weights.

		 Capital rental price: index of estimated current dollar rent on 

		                       one dollar's worth of constant (2009) dollar stock.

		 Capital income: Corporate capital income plus imputed noncorporate

		                 capital income.

		                 Corporate capital income includes corporate capital

		                 consumption allowances plus corporate profits plus

		                 corporate inventory valuation adjustment plus corporate net

		                 interest plus business transfer payments plus the part of

		                 indirect business taxes associated with capital (property

		                 taxes and motor vehicle taxes).

		                 Noncorporate capital income equals total cost less corporate

		                 capital income less total labor compensation.

		                 Capital income included is only income that is associated

		                 with Information Capital.

		 Productive capital stock: Information Capital Equipment is derived from NIPA

		                           investment using the perpetual inventory method 

		                           and by assuming that services decline as a

		                           function of age.

		                           These "age/efficiency" schedules, which are

		                           based in part on empirical evidence on capital

		                           depreciation, are applied to real investment

		                           by type of asset.

		                           

		 Asset share in capital income: Asset's capital income divided by total

		                                information capital income.

		 Price deflator: Current dollar investment divided by constant (2009)

		                 dollar investment.

		 Depreciation rate of wealth stock: Constant dollar depreciation divided by

		                                    constant (2009) dollar wealth stock.

		                                    Depreciation represents the amount of money

		                                    in the current period needed to maintain

		                                    the stock of wealth at its current level.

		 Wealth stock: Measures the value represented by all existing assets.

		               The perpetual inventory method is applied to real investment

		               by type of asset using an "age/price" function.

		               



		      For further information, contact the Division of Major Sector Productivity,

		 Office of Productivity and Technology, Bureau of Labor Statistics, U.S.

		 Department of Labor, Washington D.C., 20212, telephone: (202) 691-5606.







http://www.bls.gov/mfp/mprtech.pdfhttp://www.bls.gov/mfp/

XG

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  1                       Real capital input

		  2                       Indexes = 100.000

		                           Base Year = 2009

		Year		Total		Computers		Communication		Other

		1987		10.989		1.663		19.422		56.234

		1988		12.070		2.039		20.744		57.212

		1989		13.175		2.436		22.072		58.419

		1990		14.151		2.783		23.295		59.727

		1991		14.894		3.042		24.376		60.641

		1992		15.781		3.387		25.419		61.829

		1993		17.094		3.953		26.597		63.956

		1994		18.846		4.780		28.111		66.846

		1995		21.272		6.153		30.107		69.791

		1996		24.654		8.453		32.551		72.811

		1997		29.107		11.962		35.484		75.876

		1998		34.780		17.132		39.004		78.803

		1999		41.944		24.668		43.601		80.929

		2000		49.965		33.819		49.992		82.127

		2001		57.152		42.181		56.807		82.943

		2002		62.258		48.271		62.012		83.601

		2003		66.577		53.356		66.396		85.150

		2004		71.165		58.541		71.173		87.612

		2005		76.092		64.227		76.226		90.657

		2006		81.980		72.069		81.897		93.782

		2007		88.823		82.087		88.651		96.484

		2008		95.373		92.123		95.244		98.914

		2009		100.000		100.000		100.000		100.000

		2010		103.788		106.682		104.228		100.449

		2011		107.425		112.174		108.779		101.258

		2012		110.703		116.482		113.074		102.402

		2013		114.259		120.506		117.692		104.301

		2014		117.960		123.647		122.949		106.587

		2015		121.971		125.470		129.588		109.183

		2016		126.020		125.398		137.390		112.175

		  Source: Bureau of Labor Statistics                      March 21, 2018

		          Office of Productivity and Technology

		          Division of Major Sector Productivity

		          *** FOR MARCH 21, 2018 PUBLICATION ***





XG income

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  3              Capital income (billions of dollars)

		  1                             Levels

		Year		Total		Computers		Communication		Other

		1987		135.411		43.700		44.922		46.790				Real dollar Production (based 2009)		2007		2008		2009		2010		2011		2012

		1988		144.091		46.765		48.839		48.487				Description

		1989		165.353		56.966		57.425		50.961				computers equipment		82.087		92.123		100.000		106.682		112.174		116.482

		1990		176.175		60.849		61.433		53.893				communications equipment		88.651		95.244		100.000		104.228		108.779		113.074

		1991		178.938		61.649		62.813		54.476				Other equipment		96.484		98.914		100.000		100.449		101.258		102.402

		1992		180.758		63.509		62.927		54.322

		1993		190.618		65.818		66.587		58.213				Change in natural log Production		2007		2008		2009		2010		2011		2012

		1994		204.961		68.284		72.317		64.360				Description

		1995		222.153		72.230		80.273		69.650				computers equipment				11.5%		8.2%		6.5%		5.0%		3.8%

		1996		240.095		83.332		84.056		72.707				communications equipment				7.2%		4.9%		4.1%		4.3%		3.9%

		1997		251.508		92.432		84.556		74.519				Other equipment				2.5%		1.1%		0.4%		0.8%		1.1%

		1998		268.110		104.007		88.160		75.943

		1999		287.763		114.854		93.485		79.423				Current dollar production cost		2007		2008		2009		2010		2011		2012

		2000		303.373		121.068		101.388		80.917				Description

		2001		308.013		124.416		105.047		78.550				computers equipment		108.094		104.657		100.392		97.303		96.628		94.645

		2002		300.443		115.717		105.292		79.434				communications equipment		141.665		149.915		134.442		137.370		128.727		138.034

		2003		307.945		109.788		119.575		78.583				Other equipment		101.840		105.084		100.974		100.363		98.439		102.037

		2004		315.465		102.474		128.578		84.412				Total production Cost:		351.599		359.656		335.808		335.036		323.794		334.716

		2005		348.052		109.694		141.963		96.395

		2006		357.178		108.856		145.870		102.452				Shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2007		351.600		108.094		141.665		101.840				Description

		2008		359.656		104.657		149.915		105.084				computers equipment		31%		29%		30%		29%		30%		28%

		2009		335.808		100.392		134.442		100.974				communications equipment		40%		42%		40%		41%		40%		41%

		2010		335.035		97.303		137.370		100.363				Other equipment		29%		29%		30%		30%		30%		30%

		2011		323.795		96.628		128.727		98.439				Checking the shares (must sum to 100%)		100%		100%		100%		100%		100%		100%

		2012		334.716		94.645		138.034		102.037

		2013		342.532		95.300		139.365		107.868				Average shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2014		355.464		96.312		148.584		110.568				Description

		2015		364.057		99.616		152.653		111.787				computers equipment				0.299		0.295		0.295		0.294		0.291

		2016		365.338		98.373		151.790		115.175				communications equipment				0.410		0.409		0.405		0.404		0.405

														Other equipment				0.291		0.296		0.300		0.302		0.304

		          Office of Productivity and Technology

		          Division of Major Sector Productivity												Average shares *  Change in natural log		2007		2008		2009		2010		2011		2012

		          *** FOR MARCH 21, 2018 PUBLICATION ***												Description

														computers equipment				0.035		0.024		0.019		0.015		0.011

														communications equipment				0.029		0.020		0.017		0.017		0.016

														Other equipment				0.007		0.003		0.001		0.002		0.003



														Sum data together for aggregate series		2007		2008		2009		2010		2011		2012

														Description

														Information Capital				0.071		0.047		0.037		0.034		0.030

														(cumlative product cal.)		1		1.074		1.126		1.168		1.209		1.246

														Quantity index Information Capital		0.888		0.954		1.000		1.038		1.074		1.107








Read Me

		Information Capital Notes:



		       Complete information of the methods and data underlying these measures

		 can be found in "Technical Information About the BLS Multifactor

		 Productivity Measures" located at http://www.bls.gov/mfp/mprtech.pdf.

		       Information is also available on the Multifactor Productivity Website 

		(http://www.bls.gov/mfp/)

		       Capital input data--service-flows of computers, communication,

		 and other informaton capital.  BLS measures of capital service inputs are 

		 prepared using NIPA data on real gross investment in depreciable assets and 

		 inventories.

		       



		                Derivation of the private business sector:

		          Gross domestic product (GDP)

		 Less:    General government

		 Equals:  Total private economy

		 Less:    Output of household workers, nonprofit institutions,

		          gross housing product of owner-occupied dwellings, and the

		          rental value of nonprofit institutional real estate.

		 Equals:  Business sector

		 Less:    Government enterprises

		 Equals:  Private Business sector

		 Less:    The farm sector

		 Equals:  Private Nonfarm business sector



		                      

		 Capital data are available for the following sectors-

		             1) Private business sector

		             2) Private nonfarm business sector

		             3) Manufacturing sector *

		             4) Farm sector *

		             5) Nonfarm Nonmanufacturing sector *

		                                                       *-- unpublished



		Unpublished data are also available for industries at three-digit NAICS detail.



		 Each section contains three parts (where applicable)-

		            A) Levels



		            B) Indexes, 2009 = 100



		            C) Average annual growth rates.

		                                          1/n

		                         RATE = ((V /V   )    - 1) X 100

		                                   t  t-n





		               Aggregate data:

		      Table 1) Real capital input in constant 2009 dollars.

		            2) Capital rental prices in current dollars.

		            3) Capital income in billions of current dollars.

		            4) Productive capital stock (direct aggregates in billions of

		                                         2009 dollars).

		            5) Asset share in industry capital income.

		            6) Capital composition (ratio of capital input to productive stock).

		            7) Gross investment (billions of 2009 dollars).

		            8) Investment price deflator (2009=1.000).

		            9) Depreciation rate of wealth stock.

		           10) Wealth Stock (billions of 2009 dollars).

		           11) Ratio of productive stock to wealth stock.

		           12) Ratio of capital input to wealth stock.



		 Each table contains four types of information capital:

		            1) All assets 

		            2) Computers (also includes computer peripheral equipment)

		            3) Communication

		            4) Other (Office and Accounting Machinery, Instruments: 

		               Photocopy and related equipment, Medical equipment and

		               related equipment, Electromedical instruments, 

		               Nonmedical instruments)            



		The computed values in these tables are calculated in this manner:



		 Real capital input: Tornquist aggregates of information capital stocks 

		                     using rental prices to determine weights.

		 Capital rental price: index of estimated current dollar rent on 

		                       one dollar's worth of constant (2009) dollar stock.

		 Capital income: Corporate capital income plus imputed noncorporate

		                 capital income.

		                 Corporate capital income includes corporate capital

		                 consumption allowances plus corporate profits plus

		                 corporate inventory valuation adjustment plus corporate net

		                 interest plus business transfer payments plus the part of

		                 indirect business taxes associated with capital (property

		                 taxes and motor vehicle taxes).

		                 Noncorporate capital income equals total cost less corporate

		                 capital income less total labor compensation.

		                 Capital income included is only income that is associated

		                 with Information Capital.

		 Productive capital stock: Information Capital Equipment is derived from NIPA

		                           investment using the perpetual inventory method 

		                           and by assuming that services decline as a

		                           function of age.

		                           These "age/efficiency" schedules, which are

		                           based in part on empirical evidence on capital

		                           depreciation, are applied to real investment

		                           by type of asset.

		                           

		 Asset share in capital income: Asset's capital income divided by total

		                                information capital income.

		 Price deflator: Current dollar investment divided by constant (2009)

		                 dollar investment.

		 Depreciation rate of wealth stock: Constant dollar depreciation divided by

		                                    constant (2009) dollar wealth stock.

		                                    Depreciation represents the amount of money

		                                    in the current period needed to maintain

		                                    the stock of wealth at its current level.

		 Wealth stock: Measures the value represented by all existing assets.

		               The perpetual inventory method is applied to real investment

		               by type of asset using an "age/price" function.

		               



		      For further information, contact the Division of Major Sector Productivity,

		 Office of Productivity and Technology, Bureau of Labor Statistics, U.S.

		 Department of Labor, Washington D.C., 20212, telephone: (202) 691-5606.







http://www.bls.gov/mfp/mprtech.pdfhttp://www.bls.gov/mfp/

XG

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  1                       Real capital input

		  2                       Indexes = 100.000

		                           Base Year = 2009

		Year		Total		Computers		Communication		Other

		1987		10.989		1.663		19.422		56.234

		1988		12.070		2.039		20.744		57.212

		1989		13.175		2.436		22.072		58.419

		1990		14.151		2.783		23.295		59.727

		1991		14.894		3.042		24.376		60.641

		1992		15.781		3.387		25.419		61.829

		1993		17.094		3.953		26.597		63.956

		1994		18.846		4.780		28.111		66.846

		1995		21.272		6.153		30.107		69.791

		1996		24.654		8.453		32.551		72.811

		1997		29.107		11.962		35.484		75.876

		1998		34.780		17.132		39.004		78.803

		1999		41.944		24.668		43.601		80.929

		2000		49.965		33.819		49.992		82.127

		2001		57.152		42.181		56.807		82.943

		2002		62.258		48.271		62.012		83.601

		2003		66.577		53.356		66.396		85.150

		2004		71.165		58.541		71.173		87.612

		2005		76.092		64.227		76.226		90.657

		2006		81.980		72.069		81.897		93.782

		2007		88.823		82.087		88.651		96.484

		2008		95.373		92.123		95.244		98.914

		2009		100.000		100.000		100.000		100.000

		2010		103.788		106.682		104.228		100.449

		2011		107.425		112.174		108.779		101.258

		2012		110.703		116.482		113.074		102.402

		2013		114.259		120.506		117.692		104.301

		2014		117.960		123.647		122.949		106.587

		2015		121.971		125.470		129.588		109.183

		2016		126.020		125.398		137.390		112.175

		  Source: Bureau of Labor Statistics                      March 21, 2018

		          Office of Productivity and Technology

		          Division of Major Sector Productivity

		          *** FOR MARCH 21, 2018 PUBLICATION ***





XG income

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  3              Capital income (billions of dollars)

		  1                             Levels

		Year		Total		Computers		Communication		Other

		1987		135.411		43.700		44.922		46.790				Real dollar Production (based 2009)		2007		2008		2009		2010		2011		2012

		1988		144.091		46.765		48.839		48.487				Description

		1989		165.353		56.966		57.425		50.961				computers equipment		82.087		92.123		100.000		106.682		112.174		116.482

		1990		176.175		60.849		61.433		53.893				communications equipment		88.651		95.244		100.000		104.228		108.779		113.074

		1991		178.938		61.649		62.813		54.476				Other equipment		96.484		98.914		100.000		100.449		101.258		102.402

		1992		180.758		63.509		62.927		54.322

		1993		190.618		65.818		66.587		58.213				Change in natural log Production		2007		2008		2009		2010		2011		2012

		1994		204.961		68.284		72.317		64.360				Description

		1995		222.153		72.230		80.273		69.650				computers equipment				11.5%		8.2%		6.5%		5.0%		3.8%

		1996		240.095		83.332		84.056		72.707				communications equipment				7.2%		4.9%		4.1%		4.3%		3.9%

		1997		251.508		92.432		84.556		74.519				Other equipment				2.5%		1.1%		0.4%		0.8%		1.1%

		1998		268.110		104.007		88.160		75.943

		1999		287.763		114.854		93.485		79.423				Current dollar production cost		2007		2008		2009		2010		2011		2012

		2000		303.373		121.068		101.388		80.917				Description

		2001		308.013		124.416		105.047		78.550				computers equipment		108.094		104.657		100.392		97.303		96.628		94.645

		2002		300.443		115.717		105.292		79.434				communications equipment		141.665		149.915		134.442		137.370		128.727		138.034

		2003		307.945		109.788		119.575		78.583				Other equipment		101.840		105.084		100.974		100.363		98.439		102.037

		2004		315.465		102.474		128.578		84.412				Total production Cost:		351.599		359.656		335.808		335.036		323.794		334.716

		2005		348.052		109.694		141.963		96.395

		2006		357.178		108.856		145.870		102.452				Shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2007		351.600		108.094		141.665		101.840				Description

		2008		359.656		104.657		149.915		105.084				computers equipment		0.307		0.291		0.299		0.290		0.298		0.283

		2009		335.808		100.392		134.442		100.974				communications equipment		0.403		0.417		0.400		0.410		0.398		0.412

		2010		335.035		97.303		137.370		100.363				Other equipment		0.290		0.292		0.301		0.300		0.304		0.305

		2011		323.795		96.628		128.727		98.439				Checking the shares (must sum to 1)		1		1		1		1		1		1

		2012		334.716		94.645		138.034		102.037

		2013		342.532		95.300		139.365		107.868				2 year average shares of cost		2007		2008		2009		2010		2011		2012

		2014		355.464		96.312		148.584		110.568				Description

		2015		364.057		99.616		152.653		111.787				computers equipment				0.299		0.295		0.295		0.294		0.291

		2016		365.338		98.373		151.790		115.175				communications equipment				0.410		0.409		0.405		0.404		0.405

														Other equipment				0.291		0.296		0.300		0.302		0.304

		          Office of Productivity and Technology

		          Division of Major Sector Productivity												Average shares *  Change in natural log		2007		2008		2009		2010		2011		2012

		          *** FOR MARCH 21, 2018 PUBLICATION ***												Description

														computers equipment				0.035		0.024		0.019		0.015		0.011

														communications equipment				0.029		0.020		0.017		0.017		0.016

														Other equipment				0.007		0.003		0.001		0.002		0.003



														Sum data together for aggregate series		2007		2008		2009		2010		2011		2012

														Description

														Information Capital				0.071		0.047		0.037		0.034		0.030

														(cumlative product cal.)		1		1.074		1.126		1.168		1.209		1.246

														Quantity index Information Capital		0.888		0.954		1.000		1.038		1.074		1.107
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Tornqvist step-by-step
Shares * Log Change

Sum and chain

Average shares *  Change in natural log 2007 2008 2009 2010 2011 2012
Description
computers equipment 0.035 0.024 0.019 0.015 0.011
communications equipment 0.029 0.020 0.017 0.017 0.016
Other equipment 0.007 0.003 0.001 0.002 0.003

Sum data together for aggregate series 2007 2008 2009 2010 2011 2012
Description
Information Capital 0.071 0.047 0.037 0.034 0.030

(cumlative product cal.) 1 1.074 1.126 1.168 1.209 1.246

Quantity index Information Capital 0.888 0.954 1.000 1.038 1.074 1.107


Read Me

		Information Capital Notes:



		       Complete information of the methods and data underlying these measures

		 can be found in "Technical Information About the BLS Multifactor

		 Productivity Measures" located at http://www.bls.gov/mfp/mprtech.pdf.

		       Information is also available on the Multifactor Productivity Website 

		(http://www.bls.gov/mfp/)

		       Capital input data--service-flows of computers, communication,

		 and other informaton capital.  BLS measures of capital service inputs are 

		 prepared using NIPA data on real gross investment in depreciable assets and 

		 inventories.

		       



		                Derivation of the private business sector:

		          Gross domestic product (GDP)

		 Less:    General government

		 Equals:  Total private economy

		 Less:    Output of household workers, nonprofit institutions,

		          gross housing product of owner-occupied dwellings, and the

		          rental value of nonprofit institutional real estate.

		 Equals:  Business sector

		 Less:    Government enterprises

		 Equals:  Private Business sector

		 Less:    The farm sector

		 Equals:  Private Nonfarm business sector



		                      

		 Capital data are available for the following sectors-

		             1) Private business sector

		             2) Private nonfarm business sector

		             3) Manufacturing sector *

		             4) Farm sector *

		             5) Nonfarm Nonmanufacturing sector *

		                                                       *-- unpublished



		Unpublished data are also available for industries at three-digit NAICS detail.



		 Each section contains three parts (where applicable)-

		            A) Levels



		            B) Indexes, 2009 = 100



		            C) Average annual growth rates.

		                                          1/n

		                         RATE = ((V /V   )    - 1) X 100

		                                   t  t-n





		               Aggregate data:

		      Table 1) Real capital input in constant 2009 dollars.

		            2) Capital rental prices in current dollars.

		            3) Capital income in billions of current dollars.

		            4) Productive capital stock (direct aggregates in billions of

		                                         2009 dollars).

		            5) Asset share in industry capital income.

		            6) Capital composition (ratio of capital input to productive stock).

		            7) Gross investment (billions of 2009 dollars).

		            8) Investment price deflator (2009=1.000).

		            9) Depreciation rate of wealth stock.

		           10) Wealth Stock (billions of 2009 dollars).

		           11) Ratio of productive stock to wealth stock.

		           12) Ratio of capital input to wealth stock.



		 Each table contains four types of information capital:

		            1) All assets 

		            2) Computers (also includes computer peripheral equipment)

		            3) Communication

		            4) Other (Office and Accounting Machinery, Instruments: 

		               Photocopy and related equipment, Medical equipment and

		               related equipment, Electromedical instruments, 

		               Nonmedical instruments)            



		The computed values in these tables are calculated in this manner:



		 Real capital input: Tornquist aggregates of information capital stocks 

		                     using rental prices to determine weights.

		 Capital rental price: index of estimated current dollar rent on 

		                       one dollar's worth of constant (2009) dollar stock.

		 Capital income: Corporate capital income plus imputed noncorporate

		                 capital income.

		                 Corporate capital income includes corporate capital

		                 consumption allowances plus corporate profits plus

		                 corporate inventory valuation adjustment plus corporate net

		                 interest plus business transfer payments plus the part of

		                 indirect business taxes associated with capital (property

		                 taxes and motor vehicle taxes).

		                 Noncorporate capital income equals total cost less corporate

		                 capital income less total labor compensation.

		                 Capital income included is only income that is associated

		                 with Information Capital.

		 Productive capital stock: Information Capital Equipment is derived from NIPA

		                           investment using the perpetual inventory method 

		                           and by assuming that services decline as a

		                           function of age.

		                           These "age/efficiency" schedules, which are

		                           based in part on empirical evidence on capital

		                           depreciation, are applied to real investment

		                           by type of asset.

		                           

		 Asset share in capital income: Asset's capital income divided by total

		                                information capital income.

		 Price deflator: Current dollar investment divided by constant (2009)

		                 dollar investment.

		 Depreciation rate of wealth stock: Constant dollar depreciation divided by

		                                    constant (2009) dollar wealth stock.

		                                    Depreciation represents the amount of money

		                                    in the current period needed to maintain

		                                    the stock of wealth at its current level.

		 Wealth stock: Measures the value represented by all existing assets.

		               The perpetual inventory method is applied to real investment

		               by type of asset using an "age/price" function.

		               



		      For further information, contact the Division of Major Sector Productivity,

		 Office of Productivity and Technology, Bureau of Labor Statistics, U.S.

		 Department of Labor, Washington D.C., 20212, telephone: (202) 691-5606.







http://www.bls.gov/mfp/mprtech.pdfhttp://www.bls.gov/mfp/

XG

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  1                       Real capital input

		  2                       Indexes = 100.000

		                           Base Year = 2009

		Year		Total		Computers		Communication		Other

		1987		10.989		1.663		19.422		56.234

		1988		12.070		2.039		20.744		57.212

		1989		13.175		2.436		22.072		58.419

		1990		14.151		2.783		23.295		59.727

		1991		14.894		3.042		24.376		60.641

		1992		15.781		3.387		25.419		61.829

		1993		17.094		3.953		26.597		63.956

		1994		18.846		4.780		28.111		66.846

		1995		21.272		6.153		30.107		69.791

		1996		24.654		8.453		32.551		72.811

		1997		29.107		11.962		35.484		75.876

		1998		34.780		17.132		39.004		78.803

		1999		41.944		24.668		43.601		80.929

		2000		49.965		33.819		49.992		82.127

		2001		57.152		42.181		56.807		82.943

		2002		62.258		48.271		62.012		83.601

		2003		66.577		53.356		66.396		85.150

		2004		71.165		58.541		71.173		87.612

		2005		76.092		64.227		76.226		90.657

		2006		81.980		72.069		81.897		93.782

		2007		88.823		82.087		88.651		96.484

		2008		95.373		92.123		95.244		98.914

		2009		100.000		100.000		100.000		100.000

		2010		103.788		106.682		104.228		100.449

		2011		107.425		112.174		108.779		101.258

		2012		110.703		116.482		113.074		102.402

		2013		114.259		120.506		117.692		104.301

		2014		117.960		123.647		122.949		106.587

		2015		121.971		125.470		129.588		109.183

		2016		126.020		125.398		137.390		112.175

		  Source: Bureau of Labor Statistics                      March 21, 2018

		          Office of Productivity and Technology

		          Division of Major Sector Productivity

		          *** FOR MARCH 21, 2018 PUBLICATION ***





XG income

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  3              Capital income (billions of dollars)

		  1                             Levels

		Year		Total		Computers		Communication		Other

		1987		135.411		43.700		44.922		46.790				Real dollar Production (based 2009)		2007		2008		2009		2010		2011		2012

		1988		144.091		46.765		48.839		48.487				Description

		1989		165.353		56.966		57.425		50.961				computers equipment		82.087		92.123		100.000		106.682		112.174		116.482

		1990		176.175		60.849		61.433		53.893				communications equipment		88.651		95.244		100.000		104.228		108.779		113.074

		1991		178.938		61.649		62.813		54.476				Other equipment		96.484		98.914		100.000		100.449		101.258		102.402

		1992		180.758		63.509		62.927		54.322

		1993		190.618		65.818		66.587		58.213				Change in natural log Production		2007		2008		2009		2010		2011		2012

		1994		204.961		68.284		72.317		64.360				Description

		1995		222.153		72.230		80.273		69.650				computers equipment				11.5%		8.2%		6.5%		5.0%		3.8%

		1996		240.095		83.332		84.056		72.707				communications equipment				7.2%		4.9%		4.1%		4.3%		3.9%

		1997		251.508		92.432		84.556		74.519				Other equipment				2.5%		1.1%		0.4%		0.8%		1.1%

		1998		268.110		104.007		88.160		75.943

		1999		287.763		114.854		93.485		79.423				Current dollar production cost		2007		2008		2009		2010		2011		2012

		2000		303.373		121.068		101.388		80.917				Description

		2001		308.013		124.416		105.047		78.550				computers equipment		108.094		104.657		100.392		97.303		96.628		94.645

		2002		300.443		115.717		105.292		79.434				communications equipment		141.665		149.915		134.442		137.370		128.727		138.034

		2003		307.945		109.788		119.575		78.583				Other equipment		101.840		105.084		100.974		100.363		98.439		102.037

		2004		315.465		102.474		128.578		84.412				Total production Cost:		351.599		359.656		335.808		335.036		323.794		334.716

		2005		348.052		109.694		141.963		96.395

		2006		357.178		108.856		145.870		102.452				Shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2007		351.600		108.094		141.665		101.840				Description

		2008		359.656		104.657		149.915		105.084				computers equipment		0.307		0.291		0.299		0.290		0.298		0.283

		2009		335.808		100.392		134.442		100.974				communications equipment		0.403		0.417		0.400		0.410		0.398		0.412

		2010		335.035		97.303		137.370		100.363				Other equipment		0.290		0.292		0.301		0.300		0.304		0.305

		2011		323.795		96.628		128.727		98.439				Checking the shares (must sum to 1)		1		1		1		1		1		1

		2012		334.716		94.645		138.034		102.037

		2013		342.532		95.300		139.365		107.868				2 year average shares of cost		2007		2008		2009		2010		2011		2012

		2014		355.464		96.312		148.584		110.568				Description

		2015		364.057		99.616		152.653		111.787				computers equipment				0.299		0.295		0.295		0.294		0.291

		2016		365.338		98.373		151.790		115.175				communications equipment				0.410		0.409		0.405		0.404		0.405

														Other equipment				0.291		0.296		0.300		0.302		0.304

		          Office of Productivity and Technology

		          Division of Major Sector Productivity												Average shares *  Change in natural log		2007		2008		2009		2010		2011		2012

		          *** FOR MARCH 21, 2018 PUBLICATION ***												Description

														computers equipment				0.035		0.024		0.019		0.015		0.011

														communications equipment				0.029		0.020		0.017		0.017		0.016

														Other equipment				0.007		0.003		0.001		0.002		0.003



														Sum data together for aggregate series		2007		2008		2009		2010		2011		2012

														Description

														Information Capital				0.071		0.047		0.037		0.034		0.030

														(cumlative product cal.)		1		1.074		1.126		1.168		1.209		1.246

														Quantity index Information Capital		0.888		0.954		1.000		1.038		1.074		1.107








Read Me

		Information Capital Notes:



		       Complete information of the methods and data underlying these measures

		 can be found in "Technical Information About the BLS Multifactor

		 Productivity Measures" located at http://www.bls.gov/mfp/mprtech.pdf.

		       Information is also available on the Multifactor Productivity Website 

		(http://www.bls.gov/mfp/)

		       Capital input data--service-flows of computers, communication,

		 and other informaton capital.  BLS measures of capital service inputs are 

		 prepared using NIPA data on real gross investment in depreciable assets and 

		 inventories.

		       



		                Derivation of the private business sector:

		          Gross domestic product (GDP)

		 Less:    General government

		 Equals:  Total private economy

		 Less:    Output of household workers, nonprofit institutions,

		          gross housing product of owner-occupied dwellings, and the

		          rental value of nonprofit institutional real estate.

		 Equals:  Business sector

		 Less:    Government enterprises

		 Equals:  Private Business sector

		 Less:    The farm sector

		 Equals:  Private Nonfarm business sector



		                      

		 Capital data are available for the following sectors-

		             1) Private business sector

		             2) Private nonfarm business sector

		             3) Manufacturing sector *

		             4) Farm sector *

		             5) Nonfarm Nonmanufacturing sector *

		                                                       *-- unpublished



		Unpublished data are also available for industries at three-digit NAICS detail.



		 Each section contains three parts (where applicable)-

		            A) Levels



		            B) Indexes, 2009 = 100



		            C) Average annual growth rates.

		                                          1/n

		                         RATE = ((V /V   )    - 1) X 100

		                                   t  t-n





		               Aggregate data:

		      Table 1) Real capital input in constant 2009 dollars.

		            2) Capital rental prices in current dollars.

		            3) Capital income in billions of current dollars.

		            4) Productive capital stock (direct aggregates in billions of

		                                         2009 dollars).

		            5) Asset share in industry capital income.

		            6) Capital composition (ratio of capital input to productive stock).

		            7) Gross investment (billions of 2009 dollars).

		            8) Investment price deflator (2009=1.000).

		            9) Depreciation rate of wealth stock.

		           10) Wealth Stock (billions of 2009 dollars).

		           11) Ratio of productive stock to wealth stock.

		           12) Ratio of capital input to wealth stock.



		 Each table contains four types of information capital:

		            1) All assets 

		            2) Computers (also includes computer peripheral equipment)

		            3) Communication

		            4) Other (Office and Accounting Machinery, Instruments: 

		               Photocopy and related equipment, Medical equipment and

		               related equipment, Electromedical instruments, 

		               Nonmedical instruments)            



		The computed values in these tables are calculated in this manner:



		 Real capital input: Tornquist aggregates of information capital stocks 

		                     using rental prices to determine weights.

		 Capital rental price: index of estimated current dollar rent on 

		                       one dollar's worth of constant (2009) dollar stock.

		 Capital income: Corporate capital income plus imputed noncorporate

		                 capital income.

		                 Corporate capital income includes corporate capital

		                 consumption allowances plus corporate profits plus

		                 corporate inventory valuation adjustment plus corporate net

		                 interest plus business transfer payments plus the part of

		                 indirect business taxes associated with capital (property

		                 taxes and motor vehicle taxes).

		                 Noncorporate capital income equals total cost less corporate

		                 capital income less total labor compensation.

		                 Capital income included is only income that is associated

		                 with Information Capital.

		 Productive capital stock: Information Capital Equipment is derived from NIPA

		                           investment using the perpetual inventory method 

		                           and by assuming that services decline as a

		                           function of age.

		                           These "age/efficiency" schedules, which are

		                           based in part on empirical evidence on capital

		                           depreciation, are applied to real investment

		                           by type of asset.

		                           

		 Asset share in capital income: Asset's capital income divided by total

		                                information capital income.

		 Price deflator: Current dollar investment divided by constant (2009)

		                 dollar investment.

		 Depreciation rate of wealth stock: Constant dollar depreciation divided by

		                                    constant (2009) dollar wealth stock.

		                                    Depreciation represents the amount of money

		                                    in the current period needed to maintain

		                                    the stock of wealth at its current level.

		 Wealth stock: Measures the value represented by all existing assets.

		               The perpetual inventory method is applied to real investment

		               by type of asset using an "age/price" function.

		               



		      For further information, contact the Division of Major Sector Productivity,

		 Office of Productivity and Technology, Bureau of Labor Statistics, U.S.

		 Department of Labor, Washington D.C., 20212, telephone: (202) 691-5606.







http://www.bls.gov/mfp/mprtech.pdfhttp://www.bls.gov/mfp/

XG

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  1                       Real capital input

		  2                       Indexes = 100.000

		                           Base Year = 2009

		Year		Total		Computers		Communication		Other

		1987		10.989		1.663		19.422		56.234

		1988		12.070		2.039		20.744		57.212

		1989		13.175		2.436		22.072		58.419

		1990		14.151		2.783		23.295		59.727

		1991		14.894		3.042		24.376		60.641

		1992		15.781		3.387		25.419		61.829

		1993		17.094		3.953		26.597		63.956

		1994		18.846		4.780		28.111		66.846

		1995		21.272		6.153		30.107		69.791

		1996		24.654		8.453		32.551		72.811

		1997		29.107		11.962		35.484		75.876

		1998		34.780		17.132		39.004		78.803

		1999		41.944		24.668		43.601		80.929

		2000		49.965		33.819		49.992		82.127

		2001		57.152		42.181		56.807		82.943

		2002		62.258		48.271		62.012		83.601

		2003		66.577		53.356		66.396		85.150

		2004		71.165		58.541		71.173		87.612

		2005		76.092		64.227		76.226		90.657

		2006		81.980		72.069		81.897		93.782

		2007		88.823		82.087		88.651		96.484

		2008		95.373		92.123		95.244		98.914

		2009		100.000		100.000		100.000		100.000

		2010		103.788		106.682		104.228		100.449

		2011		107.425		112.174		108.779		101.258

		2012		110.703		116.482		113.074		102.402

		2013		114.259		120.506		117.692		104.301

		2014		117.960		123.647		122.949		106.587

		2015		121.971		125.470		129.588		109.183

		2016		126.020		125.398		137.390		112.175

		  Source: Bureau of Labor Statistics                      March 21, 2018

		          Office of Productivity and Technology

		          Division of Major Sector Productivity

		          *** FOR MARCH 21, 2018 PUBLICATION ***





XG income

		Information Capital and Related Measures from the Three-Digit Database, 1987 - 2016

		  XG               Private Non-Farm Business Sector

		                            (NAICS 113-81)

		  3              Capital income (billions of dollars)

		  1                             Levels

		Year		Total		Computers		Communication		Other

		1987		135.411		43.700		44.922		46.790				Real dollar Production (based 2009)		2007		2008		2009		2010		2011		2012

		1988		144.091		46.765		48.839		48.487				Description

		1989		165.353		56.966		57.425		50.961				computers equipment		82.087		92.123		100.000		106.682		112.174		116.482

		1990		176.175		60.849		61.433		53.893				communications equipment		88.651		95.244		100.000		104.228		108.779		113.074

		1991		178.938		61.649		62.813		54.476				Other equipment		96.484		98.914		100.000		100.449		101.258		102.402

		1992		180.758		63.509		62.927		54.322

		1993		190.618		65.818		66.587		58.213				Change in natural log Production		2007		2008		2009		2010		2011		2012

		1994		204.961		68.284		72.317		64.360				Description

		1995		222.153		72.230		80.273		69.650				computers equipment				11.5%		8.2%		6.5%		5.0%		3.8%

		1996		240.095		83.332		84.056		72.707				communications equipment				7.2%		4.9%		4.1%		4.3%		3.9%

		1997		251.508		92.432		84.556		74.519				Other equipment				2.5%		1.1%		0.4%		0.8%		1.1%

		1998		268.110		104.007		88.160		75.943

		1999		287.763		114.854		93.485		79.423				Current dollar production cost		2007		2008		2009		2010		2011		2012

		2000		303.373		121.068		101.388		80.917				Description

		2001		308.013		124.416		105.047		78.550				computers equipment		108.094		104.657		100.392		97.303		96.628		94.645

		2002		300.443		115.717		105.292		79.434				communications equipment		141.665		149.915		134.442		137.370		128.727		138.034

		2003		307.945		109.788		119.575		78.583				Other equipment		101.840		105.084		100.974		100.363		98.439		102.037

		2004		315.465		102.474		128.578		84.412				Total production Cost:		351.599		359.656		335.808		335.036		323.794		334.716

		2005		348.052		109.694		141.963		96.395

		2006		357.178		108.856		145.870		102.452				Shares of current dollar cost		2007		2008		2009		2010		2011		2012

		2007		351.600		108.094		141.665		101.840				Description

		2008		359.656		104.657		149.915		105.084				computers equipment		0.307		0.291		0.299		0.290		0.298		0.283

		2009		335.808		100.392		134.442		100.974				communications equipment		0.403		0.417		0.400		0.410		0.398		0.412

		2010		335.035		97.303		137.370		100.363				Other equipment		0.290		0.292		0.301		0.300		0.304		0.305

		2011		323.795		96.628		128.727		98.439				Checking the shares (must sum to 1)		1		1		1		1		1		1

		2012		334.716		94.645		138.034		102.037

		2013		342.532		95.300		139.365		107.868				2 year average shares of cost		2007		2008		2009		2010		2011		2012

		2014		355.464		96.312		148.584		110.568				Description

		2015		364.057		99.616		152.653		111.787				computers equipment				0.299		0.295		0.295		0.294		0.291

		2016		365.338		98.373		151.790		115.175				communications equipment				0.410		0.409		0.405		0.404		0.405

														Other equipment				0.291		0.296		0.300		0.302		0.304

		          Office of Productivity and Technology

		          Division of Major Sector Productivity												Average shares *  Change in natural log		2007		2008		2009		2010		2011		2012

		          *** FOR MARCH 21, 2018 PUBLICATION ***												Description

														computers equipment				0.035		0.024		0.019		0.015		0.011

														communications equipment				0.029		0.020		0.017		0.017		0.016

														Other equipment				0.007		0.003		0.001		0.002		0.003



														Sum data together for aggregate series		2007		2008		2009		2010		2011		2012

														Description

														Information Capital				0.071		0.047		0.037		0.034		0.030

														(cumlative product cal.)		1		1.074		1.126		1.168		1.209		1.246

														Quantity index Information Capital		0.888		0.954		1.000		1.038		1.074		1.107
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Common Index formulas
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How the Tornqvist Index is used
in productivity theory
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How it’s used

 Aggregating to create an industry sector
 Combine multiple categories in a particular 

industry(s)
 Problematic cases for the Tornqvist
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Aggregating to create an industry 
sector

Literature on the theory of index numbers has 
shown that Tornqvist has desirable properties.

- Exact index for translog structure of production
-Used to combine indices of inputs (Capital and Labor)

*Dean, Harper, Sherwood (1996) page 185
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Combine multiple categories in a 
particular industry(s)

For the same reasons mentioned before the 
Tornqvist index is used.

Relevant theory only uses growth rates of 
quantities and prices.
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How the Tornqvist Index is used
in productivity theory
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Demonstrations

1. Information capital measure

2. Manufacturing sector aggregation
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R package Dependencies

dplyr tidyr
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R package Dependencies

mutate( )

select( )

arrange()

group_by()

rename()

Left_join()

Inner_join()

gather()
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R package Dependencies

mutate( )- create new variables

select( )- keep certain variables

arrange()- sort data frames

group_by()- group data frame for 

following calculations

rename() – rename variables

left_join()- merge tables toward  

the left most data frame

inner_join()- returns everything

gather()- transpose
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R package Dependencies
mutate(df, new_var= old_var*9 )

select(df, var1, var2, var3)

arrange(df, var1, var2, var3)

by_cyl<-group_by(df, var1 )

by_cyl2<-summarize(by_cyl, ….)

rename(df, var_newname=var1)

left_join(var1, var2, by=key)

inner_join(var1, var2, by=key)
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R package Dependencies
gather(df, key=“key_var” , value )

YEAR Red Green

2010 50 80

2011 40 100
VAR 2010 2011

Red 50 40

Green 80 100
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Information capital measure

Aggregate multiple measures for each industry 
to form a new information capital time series.

Other (medical) CommunicationsComputers

Information 
Capital

tornqvist_index_m (quantity_var,cost_var,base_year)
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tornqvist_index_m (quantity_var,cost_var,base_year)
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Data frame
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df_cost<-select(df, Computers=Computers_c , 
Communication=Communication_c, Other=Other_c, sector, Year)

df_qty<-select(df, Computers=Computers, 
Communication=Communication, Other= Other, sector, Year)

Pre-processing
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tornqvist_index_m<-function(quantity_var,cost_var,base_year){

{

#count the number of assets to be aggregated in the TQ

colmn<-ncol(cost_var)

totvars<-colmn-2

# total number of variables is stored in object totvars

# minus 2- remove year and sector 

#block 1

df_cost_t<-gather(cost_var, ems,cost, 1:totvars)

df_qty_t<-gather(quantity_var, ems,qty, 1:totvars)

all<-inner_join(df_cost_t,df_qty_t, by= c("sector"="sector", "ems"="ems","Year"="Year"))

sort_all<-arrange(all, sector, Year)

total_cost<-aggregate(cost~sector+Year, sort_all,sum)

inner_join(sort_all,total_cost, by= c("sector"="sector", "Year"="Year"))%>%mutate(value_share=cost.x/cost.y)->total_cost_2

tornqvist_data_1<-arrange(total_cost_2, sector,ems, Year)

tornqvist_data_2<-tornqvist_data_1%>%group_by(sector,ems)%>%mutate(lag_vshare=dplyr::lag(value_share, n=1, default=NA),

lag_qty=dplyr::lag(qty, n=1, default=NA))

tornqvist_data_3<-tornqvist_data_2%>%group_by(sector,ems,Year)%>% mutate(ave_value_share =  ((value_share + lag_vshare )* 0.5),

log_quantity = log(qty) - log (lag_qty),

Product = log_quantity * ave_value_share )

tornqvist_data_4<-tornqvist_data_3%>%select(Year, ems, sector, Product,cost.y)

#block 2

tornqvist_5<-tornqvist_data_4%>%group_by(sector,Year)%>% summarise(quantity_1=sum(Product), vp=mean(cost.y))

tornqvist_6<-tornqvist_5%>%group_by(sector)%>% mutate(Q = exp(quantity_1) ,Q=if_else(is.na(Q), 1,Q),q_cumulate = cumprod(Q))

ty<-tornqvist_6[tornqvist_6$Year == base_year, ]%>%select(sector, Year,q_cumulate)%>%rename(yrbaseyrq_cumul=q_cumulate)

tornqvist_7<-merge(tornqvist_6,ty, by="sector", all=TRUE)%>%mutate(quantity=q_cumulate/yrbaseyrq_cumul)%>%

select(-Year.y,-yrbaseyrq_cumul,-Q,-quantity_1,-q_cumulate)%>%rename(Year=Year.x)%>%mutate(price=vp/quantity)

}

return(tornqvist_7)

}
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tornqvist_index_m<-function(quantity_var,cost_var,base_year){
{

[ . . . . . . . CODE . . . . . . .]

#block 1
df_cost_t<-gather(cost_var, ems,cost, 1:totvars)

df_qty_t<-gather(quantity_var, ems,qty, 1:totvars)

all<-inner_join(df_cost_t,df_qty_t, by= c("sector"="sector", "ems"="ems","Year"="Year"))

sort_all<-arrange(all, sector, Year)

total_cost<-aggregate(cost~sector+Year, sort_all,sum)

inner_join(sort_all,total_cost, by= c("sector"="sector", "Year"="Year"))%>%mutate(value_share=cost.x/cost.y)-
>total_cost_2

tornqvist_data_1<-arrange(total_cost_2, sector,ems, Year)

tornqvist_data_2<-tornqvist_data_1%>%group_by(sector,ems)%>%mutate(lag_vshare=dplyr::lag(value_share, n=1, 
default=NA),

lag_qty=dplyr::lag(qty, n=1, default=NA))

tornqvist_data_3<-tornqvist_data_2%>%group_by(sector,ems,Year)%>% mutate(ave_value_share =  ((value_share + 
lag_vshare )* 0.5),

log_quantity = log(qty) - log (lag_qty),

Product = log_quantity * ave_value_share )

tornqvist_data_4<-tornqvist_data_3%>%select(Year, ems, sector, Product,cost.y)
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tornqvist_index_m<-function(quantity_var,cost_var,base_year){
{

[ . . . . . . . CODE . . . . . . .]

#block 1

………………… #code from before ………………………………………………………….  

…………………………………….

inner_join(sort_all,total_cost, by= c("sector"="sector", 
"Year"="Year"))%>%mutate(value_share=cost.x/cost.y)->total_cost_2

tornqvist_data_1<-arrange(total_cost_2, sector,ems, Year)

tornqvist_data_2<-tornqvist_data_1%>%group_by(sector,ems)%>%mutate(lag_vshare=dplyr::lag(value_share, 
n=1, default=NA), lag_qty=dplyr::lag(qty, n=1, default=NA))

tornqvist_data_3<-tornqvist_data_2%>%group_by(sector,ems,Year)%>% mutate(ave_value_share =  
((value_share + lag_vshare )* 0.5), log_quantity = log(qty) - log (lag_qty),

Product = log_quantity * ave_value_share )

tornqvist_data_4<-tornqvist_data_3%>%select(Year, ems, sector, Product,cost.y)
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tornqvist_index_m<-function(quantity_var,cost_var,base_year){
{

………………… #code from before ………………………………………………………….  

…………………………………….

#block 2

tornqvist_5<-tornqvist_data_4%>%group_by(sector,Year)%>% 
summarise(quantity_1=sum(Product), vp=mean(cost.y))

tornqvist_6<-tornqvist_5%>%group_by(sector)%>% mutate(Q = exp(quantity_1), 
Q=if_else(is.na(Q), 1,Q),q_cumulate = cumprod(Q))

ty<-tornqvist_6[tornqvist_6$Year == base_year, ]%>%select(sector, 
Year,q_cumulate)%>%rename(yrbaseyrq_cumul=q_cumulate)

tornqvist_7<-merge(tornqvist_6,ty, by="sector", all=TRUE)%>%mutate(quantity=q_cumulate/yrbaseyrq_cumul)%>%

select(-Year.y,-yrbaseyrq_cumul,-Q,-quantity_1,-q_cumulate)%>%rename(Year=Year.x)%>%mutate(price=vp/quantity)

}

return(tornqvist_7)

}
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tornqvist_index_m<-function(quantity_var,cost_var,base_year){
{

………………… #code from before ………………………………………………………….  

…………………………………….

#block 2

tornqvist_5<-tornqvist_data_4%>%group_by(sector,Year)%>% summarise(quantity_1=sum(Product), 
vp=mean(cost.y))

tornqvist_6<-tornqvist_5%>%group_by(sector)%>% mutate(Q = exp(quantity_1) ,Q=if_else(is.na(Q), 
1,Q),q_cumulate = cumprod(Q))

ty<-tornqvist_6[tornqvist_6$Year == base_year, ]%>%select(sector, 
Year,q_cumulate)%>%rename(yrbaseyrq_cumul=q_cumulate)

tornqvist_7<-merge(tornqvist_6,ty, by="sector", 
all=TRUE)%>%mutate(quantity=q_cumulate/yrbaseyrq_cumul)%>%

select(-Year.y,-yrbaseyrq_cumul,-Q,-quantity_1,-
q_cumulate)%>%rename(Year=Year.x)%>%mutate(price=vp/quantity)

}

return(tornqvist_7)

}
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Data frame
Comp + Comm + Other (PB) Information capital (PB)
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Manufacturing sector aggregation
Aggregate multiple different industries (NAICS) 
into one super-sector.

NAICS 31..

NAICS 32..

NAICS 33..

Manufacturing sector

tornqvist_index_ind(input,base_year,NAME)

Energy
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tornqvist_index_ind(input,base_year,NAME)
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input<-select(df, ce , qex, naics, year)

Pre-processing
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tornqvist_index_ind<-function(input,base_year,NAME){
{

df_2<-data.frame(input)%>%arrange(year)

#block 1
#get the total cost of all the industries

df_3<-aggregate(ce~year, df_2,sum)%>%rename(total_cost=ce)

df_4<-left_join(input2,df_3, by= c("year"="year"))%>%mutate(value_share=ce/total_cost)

df_5<-df_4%>%arrange(naics,year)

df_6<-df_5%>%group_by(naics)%>%mutate(lag_vshare=lag(value_share),

lag_qex=lag(qex), ave_valueshare =  ((value_share + lag_vshare)*0.5) ,

Log_qty_chg = log(qex) - log(lag_qex),

Product = Log_qty_chg * ave_valueshare)

df_7<-df_6%>%arrange(year,naics)

#block 2
#get the total contributions of all industries

df_8<-aggregate(Product~year, df_7,sum)%>%rename(TQ=Product)%>%

mutate(quant =exp(TQ))

df_9<-left_join(df_3,df_8, by= c("year"="year"))

df_10<-select(df_9, year , total_cost, quant)%>%

mutate(quant= ifelse(is.na(quant),1,quant), q_cumulate = cumprod(quant),NAICS=NAME)

df_11<-df_10[df_10$year == base_year, ]%>%select( year,q_cumulate)%>%

rename(yrbaseyrq_cumul=q_cumulate)%>%mutate(NAICS=NAME)

tq_1<-merge(df_10,df_11,by="NAICS",all=TRUE)%>%

mutate(quant_index=q_cumulate/yrbaseyrq_cumul)%>%

select(-year.y,-yrbaseyrq_cumul,-quant,-q_cumulate)%>%rename(year=year.x)%>%mutate(price=total_cost/quant_index)

}

return(tq_1)

}
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tornqvist_index_ind<-function(input,base_year,NAME){
{

df_2<-data.frame(input)%>%arrange(year)

#block 1
#get the total cost of all the industries

df_3<-aggregate(ce~year, df_2,sum)%>%rename(total_cost=ce)

df_4<-left_join(input2,df_3, by= c("year"="year"))%>%mutate(value_share=ce/total_cost)

df_5<-df_4%>%arrange(naics,year)

df_6<-df_5%>%group_by(naics)%>%mutate(lag_vshare=lag(value_share),

lag_qex=lag(qex), ave_valueshare =  ((value_share + 
lag_vshare)*0.5) ,

Log_qty_chg = log(qex) - log(lag_qex),

Product = Log_qty_chg * ave_valueshare)

df_7<-df_6%>%arrange(year,naics)
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tornqvist_index_ind<-function(input,base_year,NAME){
{

df_2<-data.frame(input)%>%arrange(year)

#block 1
#get the total cost of all the industries

df_3<-aggregate(ce~year, df_2,sum)%>%rename(total_cost=ce)

df_4<-left_join(input2,df_3, by= c("year"="year"))%>%mutate(value_share=ce/total_cost)

df_5<-df_4%>%arrange(naics,year)

df_6<-df_5%>%group_by(naics)%>%mutate(lag_vshare=lag(value_share),

lag_qex=lag(qex), ave_valueshare =  ((value_share + lag_vshare)*0.5) ,

Log_qty_chg = log(qex) - log(lag_qex),

Product = Log_qty_chg * ave_valueshare)

df_7<-df_6%>%arrange(year,naics)
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tornqvist_index_ind<-function(input,base_year,NAME){
{

………………… #code from before ………………………………………………………….  

…………………………………….

#block 2
#get the total contributions of all industries

df_8<-aggregate(Product~year, df_7,sum)%>%rename(TQ=Product)%>%

mutate(quant =exp(TQ))

df_9<-left_join(df_3,df_8, by= c("year"="year"))

df_10<-select(df_9, year , total_cost, quant)%>%

mutate(quant= ifelse(is.na(quant),1,quant), q_cumulate = cumprod(quant),NAICS=NAME)

df_11<-df_10[df_10$year == base_year, ]%>%select( year,q_cumulate)%>%

rename(yrbaseyrq_cumul=q_cumulate)%>%mutate(NAICS=NAME)

tq_1<-merge(df_10,df_11,by="NAICS",all=TRUE)%>%

mutate(quant_index=q_cumulate/yrbaseyrq_cumul)%>%

select(-year.y,-yrbaseyrq_cumul,-quant,-
q_cumulate)%>%rename(year=year.x)%>%mutate(price=total_cost/quant_index)

}

return(tq_1)

}
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tornqvist_index_ind<-function(input,base_year,NAME){

{

………………… #code from before ………………………………………………………….  

…………………………………….

#block 2
#get the total contributions of all industries

df_8<-aggregate(Product~year, df_7,sum)%>%rename(TQ=Product)%>%

mutate(quant =exp(TQ))

df_9<-left_join(df_3,df_8, by= c("year"="year"))

df_10<-select(df_9, year , total_cost, quant)%>%

mutate(quant= ifelse(is.na(quant),1,quant), q_cumulate = cumprod(quant),NAICS=NAME)

df_11<-df_10[df_10$year == base_year, ]%>%select( year,q_cumulate)%>%

rename(yrbaseyrq_cumul=q_cumulate)%>%mutate(NAICS=NAME)

tq_1<-merge(df_10,df_11,by="NAICS",all=TRUE)%>%mutate(quant_index=q_cumulate/yrbaseyrq_cumul)%>%

select(-year.y,-yrbaseyrq_cumul,-quant,

-q_cumulate)%>%rename(year=year.x)%>%mutate(price=total_cost/quant_index)

}

return(tq_1)

}
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Data frame
NAICS 31-33 Manufacturing sector
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Creative learning

Why did the statisticians and economists go to 
the forest?
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Limitation of Tornqvist

Equation gives unstable values when
 data has zeros
 missing values
 extreme growth rates from period to period

A quantity near zero, even with a small 
expenditure share, can greatly affect the index.
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General recommendations for hard cases

Check data tables for zeros or extreme growth rates
Replace outliers or put cap on growth rates
Address mainly with imputation, smoothing and/or 

merging of items
Avoid imputing hard-coded figures such as 0.01 if 

possible
After replacing a value, consider rescaling so totals 

stay the same
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Functions to smooth/merge

 One approach is to merge an item with extreme 
growth rates into a larger group 

 Or, user makes imputation based on knowing the 
context of the data.

 If neither, these functions now under development, 
can test an input series to see whether an extreme 
growth rate (like 20:1) is exceeded and adjust 
outliers minimally to limit those growth rates.

steeptest(vector, .05, 20)

steeplimit(vector, .05, 20)

.



61 — U.S. BUREAU OF LABOR STATISTICS • bls.gov61 — U.S. BUREAU OF LABOR STATISTICS • bls.gov

Demonstrations

?
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Review

-Overview of productivity measures
-Common Index formulas
-How Tornqvist is used
-Demonstrations



Contact Information
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Mike Jadoo / Economist
Peter B. Meyer / Research Economist

Office of Productivity and Technology,
U.S. Bureau of Labor Statistics

www.bls.gov/mfp
202-691-5601

Jadoo.michael@bls.gov
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