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PREFACE

This text is a complete revision of a book bearing a similar
title which was published in 1925 by the A. W. Shaw Company and
subsequently by the McGraw-Hill Book Company, Inc. The
revision has included many changes suggested by helpful critics
of the former edition and has aimed at bringing the illustrative
material up to date and extending it to a somewhat wider range
of economic topics. Moreover, certain portions of the present
edition—in particular the first three chapters—are almost entirely
new. In certain parts of the treatment, materials which appear
now appropriate for more advanced texts have been eliminated or
reduced in emphasis. The intent throughout has been to preserve
the elementary character of the treatment.

The book has been prepared while keeping constantly in mind
the needs of those students who are interested in the application
of statistical methods to economic problems. This point of view
has controlled the selection and arrangement of the topics covered
and is responsible for the almost exclusive use of economic statistics
for illustrative material. No attempt has been made to discuss
numerous recent developments in statistical technique, because
they are not regarded as coming within an elementary treatment
which aims at expounding fundamentals.

The presentation is designed to enable the student who does
not have extensive mathematical training to become familiar with
statistical processes and acquire a working knowledge of the
limitations in the use of such processes in economic analyses.
The reader of the book is assumed to have more than a reminiscence
of the ground covered in elementary algebra, and he should also
have or shortly acquire some knowledge of logarithms and the
slide rule. . Further mathematical training is unquestionably
desirable for one who hopes to become a statistical specialist; but
as nearly all symbolic developments of the book are confined to
footnotes, 'a good understanding of the subject can be secured
with no mathematical background beyond the minimum men-
tioned above.

When the book is used as a text in an organized course, the
material of the entire text (except the final chapters in Part IT

v :
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-and in Part III) can be covered in one half year. This presupposes
at least three meetings each week, of which one is set aside for
exercise work in the “statistical laboratory.” To carry out such
a program, it will be necessarv to cover the chapters of Part I,
which is less difficult than the other parts, rather rapidly. If the
book is to be used for a year course, the work of the text will need
to be supplemented by references to the more elaborate treat-
ments of the advanced topics in other sources or by the assignment
of fairly complicated report topics.

We do not believe that anyone, whether a member of a class or
a self-taught student, can learn statistics by reading a textbook.
Actual performance of the routine details involved in statistical
analyses is essential; every student should do a generous number
of exercises and early form the habit of completing each task rather
than assuming that he understands the unfinished portion.

Every care has been taken to safeguard the quoted data and the
computations and charts from error, as well as to ensure textual
accuracy. It is not taken for granted, however, that the result
is perfect or even as nearly perfect as might reasonably be desired,
and the authors will therefore be grateful for information of any
errors which are noticed and for all suggestions for the improve-
ment of form or content.

In the work of revision, Mr. Crum has assumed main responsi-

. bility for Parts I and II and Mr. Tebbutt for Part III; Mr. Patton

has given attention to the entire manuscript. Mr. Frank F.
Dodge, of the staff of the Paul Revere Life Insurance Company,
Miss Dorothy Wescott, assistant editor of the Review of Economic
Statistics, and Mrs. Harriet S. Ross, formerly of the staff of that
Review, bave given painstaking and discerning assistance in
assembling and criticizing the statistical materials. The authors
are grateful also for generous and painstaking aid rendered by
Mrs. Esther S. Morton and Miss Eleanor Lyons in preparing the
charts, and by Miss Althea MacDonald, Mrs. Anna H. Thorpe,
and Mrs. Dorothy Miller in preparing drafts of text and tables.

W.L.C.
CAMBRIDGE, MASS., A.C.P.
WORCESTER, Mass., A.R.T.

ProviDENCE, R. I,
August, 1938.
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APPENDIX A

NUMERICAL DATA FOR CERTAIN OF THE CHARTS OF
PARTS I TO III

The data upon which many of the charts in the text are based
are given in tabulations in earlier pages. For a large number of
the charts, however, such tabular presentations are not essential to
the textual development; and, with a few exceptions, they are given
herewith to facilitate verification of the several charts and to
provide material for further study by graphical or analytical
methods.

TaABLE A

GROSS INCOME OF SUBGROUPS IN SELECTED GROUPS OF MANUFACTURING
CORPORATIONS IN 1934*

Food and kindred products

Bakery and confectionery products 1,212
Canned products 751
Mill products 1,025
Packing-house products 3,116
Sugar 579
Otﬁer food products 1,661
Textiles and their products
Cotton goods 982
Woolen and worsted goods 377
Silk and rayon goods 478
- Other textiles 1,068
Clothing 1,797
Knit goods 547
Metal and its products
Iron and steel 2,167
Locomotives, etc. 143
Machinery 2,031
Motor vehicles 2,946
Household equipment 385
Office equipment 229
Building material and hardware 1,085
Precious metals, etc. 265
Other metal industries 1,377
¢ Unit: million dollars. S **Statistics of I 1934, Part 2," Washington, U. S.

Treasury, 1937, pp. 60~63.
n
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TasLE B

UNITED STATES TREASURY BONDS, OF OVER TEN YEARS STATED MINIMUM
MATURITY, OUTSTANDING ON DEcEmser 31, 1935¢

Rate and dates  Amount
of maturity
414, 1947-1952 759
334, 1946-1956 489
314, 1946-1949 819
3 ,1951-1955 785
3 119461948 1,036
314, 1949-1952 491

Zﬁ, 1955-1960 2,611

® Unit: million doll S ** Statistical ct of the United Btates, 1936, Wash.

ington, U. 8. Depmmantof Commame. 1936, p. 201

Tasie C
PERCENTAGE OF NET TO GROSS TON-MILES (EXCLUDING LOCOMOTIVES)
FOR UNITED STATES CrAss 1 RAILROADS IN 1936*

Region %

New England 37.4
Great Lakes 40.8
Central Eastern 46.3
Pocahontas 53.9
Southern 41.1
Northwestern 40.8
Centra]l Western 36.3 |
Southwestern 37.2

Entire United States 41.6

® Source: ' Statistics of Railways in the United States, 1936," Washington, Interstate Com-
merce Commission, 1937, p. S 154. (Data pertain to freaght train performance.)

TaBLE D
UNITED STATES NET IMPORTS OF GOLD IN 1937 FROM COUNTRIES MAKING
PRINCIPAL SHIPMENTS®

8

Belgium

France®
Switzerland
United Kingdom
Canada

|
- 0D
AP b L s \D Uy
Chmmraw
LY LTV RVAVAF RERVY

Mexico
Australia
British India
Japan

3

* Unit: million dollars. Source: Federal Reserve Bulletin, March, 1938, p. 206.

@ Net export to France.
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TasLe E

373

UNITED STATES INTERNAL REVENUE COLLECTIONS FOR FISCAL YEAR

ENDING JUNE 30, 1937*

Individual income tax

Corporation income and excess-profits taxes
Unjust enrichment tax

Dividend tax

Alcohol taxes

Estate and gift taxes

Tobacco manufacturers tax

Sales taxes

Other miscellaneous taxes

Social security taxes

Total collections

® Unit: million dollars. Source ** Annual Report of the Commissioner of Internal Revenue,

1937, Washington, 1937, pi
©Less than ° ‘million J’h

TaBLE F

PERCENTAGE DISTRIBUTION OF NATIONAL INCOME OF UNITED STATES IN
1935 ACCORDING TO INDUSTRIAL ORIGIN®

Manufacturing

Service

Government

Trade

Transportation and other public utilities
Agriculture

Finance

Mining

Construction

Miscellaneous

— ot N

W et D 00 GO \O N mp L b
WS e = 00 D VI ON N

‘Soume S:mon Kusnets. “Nnhonnl Income and Cnpxul Pormation,” 1919-1935, New

York, N of E , 1937, p.

TasLE G

PERCENTAGE WEIGHTS, BASED ON 1926 VALUES, OF SUBGROUPS IN THE
Foobps GROUP OF THE U. S. B. L. S. WHOLESALE PRICE INDEX*

Subgroup % F;? %"ég?s
Dairy products 18.08 65.1
Cereal products 16.61 59.8
Fruits and vegetables 10.91 39.3
Meats 31.23 112.4
Other foods 23.17 83.4
res: * Wholesale Prices, 1931, Washington, U. S. Bureau of Labor St Bull

571. Jumuy 1933, pp. 93-96.



374 ECONOMIC STATISTICS

TasrLe H .
ADJUSTED DEMAND DEPOSITS OF ALL MEMBER BANKS OF THE FEDERAL
RESERVE SYSTEM ON DATES OF CALL IN 1934°*

March § 3,648
June 30 3,792
October 17 4,168
December 31 4,292

* Upit: million dollars. Source: * Twenty-Third Annua! Report of the Board of Governors
of the Federal Reserve System," Washington, 1937, p. 142. (Demand deposits other than
interbank and U. 8. Government, less cash items nYoned as in process of collection, and less
cash items reported on hand but not in process of collection.)

TasLe I
SILVER PRODUCTION FROM MINES IN CONTINENTAL UNMITED STATES,
Araska, PuErTO Rico, AND PHILIPPINE ISLANDS, 1936*

Alaska 398 | New Mexico 1,244
Arizona 8,556 | Oregon 103
California 2,037 | South Dakota 145
Colorado 6,391 | Texas 1,348
Idaho 14,815 gt::ixmgto ll,Z%
Michigan | ...... ington

Montana 11,498 | Philippine Islands 461
Nevada 5,173 | Other 380

# Unit: thousand fine S “Statistical Abstract of the United States, 1937,
ashington, U. S. Department of Commerce, 1938, p. 718. :



NUMERICAL DATA FOR CERTAIN CHARTS 375

TABLE ]
MISCELLANEOUS MONTHLY SERIES POR 1936 anp 1937*
g. i
Month a [b|e|d Jelf h.
193611937 m|@
January 614.018111130| 631 72| 98/10.1811.36/1245| 5626115928
February §21.6|721(119] 553| 76( 89/10.17{11.44{1282] 5617|14244
March 382.3820(165| 754| 90(108/10.18/11.57|1240{ 7616/19823
April 317.1(786(195) 708| 89(123/10.22/11.80/1181f 717620230
ay 261.5/834(151) 552 95| 98/10.40{11.99(1030 8614/22820
June 560.31670{180{1300| 90| 69/10.61/112.32] 898| 8463(22254
July 340.2/618/191| 6591 651 91110.65[12.45| 736 7706120409
August 187.3707|11781 5561 72| 96(10.72(12.57| 582 6780|1976}
September 223.8|564(127( 680/100] 45/10.84]|12.74( 440 7819/24806
October 197.5/768|124( 616/1103| 73]11.04{12.80| 394 8957129990
November 135.31786(106| 542/101/101{11.18/12.77| 447| 8373127095
December 163.81932] 94] 730/156(14211.26(12.76 582/16615|38005

® Series (by columns), units, and sources are as follows:
a. Volume of new ﬁnnncmg in the United States, 1937 Unit: million dollars. Source:
Commercial and Financial Chronicle, January 8, 1938, p. 167,
. Total business failures, 1937 Unit: one hllure Source: Survey of Current Business,
Fobruary, 1938, p. 32.
¢. Construction contracts awarded, pnvntely financed, 1937, Unit: million dollars.
Source: Federal Reserve Bulletin Februnry. 193
d. Total expenditures of U, S. reasury. 14’37. Unit: million dollars. Source: Federal
Reserve Bulletin, February, 1938, p
e. Department store sales, unnd;ulted for seasonal variation, 1937, Unit: per cent of 1923~
1925 average. Source: Federal Reserve Bulietin, Februnry. 1938, p. 152,
. Sugar meltm adjusted for seasonal variation, 1937. Unit: per cent of 1923-192§5
aversge Source: Federal Reserve Bulletin, February, 1938, p. .'153,
Monetary uold stock of United States at en of each month 1936-1937. Unit: billion
?3'3‘?" 108?5"“ Federal Reserve Bulletin, February, 1938, p. 136. PFigure for December 31,
i
h. Stocks of meats, cold storage, at end of each month, 1937, Unit: million pounds.
?o:;ce Survey of Current Business, February, 1938, p. 43. Figure for December 31, 1936 is

i, Sales, two chain-store systems, 1937: (1) W, T. Grant & Co., (2) J. C. Penney Co. Unit:
th Survey of Current Business, February, 1938.1) 27.

TasLe K
STATUTORY NET INCOME LESS DEFICIT OF ALL CORPORATIONS IN THE
UNITED STATES, 1924-1935*

1924 5,363 1930 1,551
1925 7,621 1931 —3,288
1926 7,505 1932 —5,644
1927 6,510 1933 -2,547
1928 8,227 1934 94
1929 8,740 1935 1 ,696

* Unit: million dollars. Source: *Statistics of Income, 1934, Part 2, Washington, U. S.
Treasury, 1937, p. 36. 1935 figure is from p: y copy of
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TasLE L
GROSS INCOME OF ALL CORPORATIONS IN THE UNITED STATES, 1919-1933¢
1919 99.9 1927 144.4
1920 118.2 1928 152.8
1921 91.2 1929 160.6
1922 100.9 1930 136.1
1923 118.6 1931 107.8
1924 119.2 1932 81.1
1925 134.3 1933 83.6
1926 142.1
® Unit: billion doll S **Statistics of I 1934, Part 2,” Washington, U. 8.

Treasury, 1937, p. 35.

TasLE M
EXCESS RESERVES OF MEMBER BANKS OF THE FEDERAL RESERVE SYSTENM »
1937+
January 31 2,152 uly 31 791
February 27 2,078 )Imguu 3t 773
March 31 1,398 | September 30 1,038
April 30 1,594 ] October 30 1,055
May 31 918 | November 30 1,169
June 30 865 | December 31 1.212

* Unit: million dollars. Source: Federal Reserve Bulletin, February, 1938, p. 128. Deceruber
31, 1936 figure is 1,984.

TasLe N
ISSUES OF CORPORATE LONG-TERM BONDS, POR NEW CAPITAL, IN THE
UNITED STATES, 1919-1937*

1919 499 1929 1,873
1920 1,039 1930 2,460
1921 1,275 1931 951
1922 1,537 1932 m
1923 1,833 1933 24
1924 1,924 1934 112
1925 2,231 1935 123
1926 2,418 1936 816
1927 2,962 1937 743
1928 2,175

& Unit: million dollars. Source: Swreey of Current Business, February, 1938, pp. 14-20.
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TaABLE O

3

YIELD PER ACRE OF COTTON IN THE UNITED STATES, BY STATES, 1936*

Alabama
Arizona
Arkansas
California
Florida
Georgia
Louisiana
Mississippi
Missoun

236 | New Mexico
438 | North Carolina
227 | Oklahoma

574 | South Carolina
170 ] Tennessee

228 ] Texas

260 | Virginia

305 | Other states
360

457
298
62

* Unit: one pound. Source: ** Statistical Abstract of the United States, 1937,”" Washington,
U. 8. Department of Commerce, 1938, pp. 653-655.

TABLE P

NUMBER OF CONCERNS IN BUSINESS IN THE UNITED STATES, BY STATES,

1936*

Maine

New Hampshire
Vermont
Massachusetts
Rhode Island
Connecticut

New York
New Jersey
Pennsylvania

Ohio
Indiana
Illinois
Michigan
Wisconsin

Minnesota
Iowa

Missouri
North Dakota
South Dakota
Nebraska
Kansas

Delaware

Maryland

District of Columbia
Virginia

1.50 | West Virginia
0.94 | North Carolina
0.65 {South Carolina
7.85 | Georgia

1.19 | Florida

Kentucky

24.54 | Tennessee
8.48 [ Alabama

16.33 | Mississippi

11.13 | Arkansas
5.35 |Louisiana
13.41 ] Oklahoma

6.77 | Texas
5.77

Montana
4.62 |Idaho

4.59 | Wyoming
6.48 | Colorado
1.05 ] New Mexico

1.22 | Arizona
2.71 jUtah

3.55 | Nevada
0.43 | Washington
2.83 | Oregon gto
0.86 | Calfornia
2.93

RRAR28EIL BEEZ ZDIR ZBERR

NNW 0000000 VWUN =NNW NWmuN

8R8

* Unit: 10,000 concerns.

. Source: '*Statistical Abstract of the United States, 1937," Wash-
ington, U. 8. bepurtnunt of Commerce, 1938, p. 294. “
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TABLE
NUMBER OF NATIONAL BANKS IN O=HIO ?zxcx.unmc “RESERVE CITIES")
HAVING TOTAL DEPOSITS WITHIN SPECIFIED RANGES ON
DecexseR 31, 1936*

Class interval® Number of banks Deposits
0- 500 50 16,647
500- 1,000 71 52,828
1,000~ 1,500 33 40915
1,500~ 2,000 28 48,062
2,000~ 2,500 12 27,645
2,500~ 3,000 10 27,285
3,000~ 3,500 8 25,214
3)500~ 4,000 4 13,098
4,000- 4,500 1 4,222
4,500~ 5,000 2 9,463
5,000- 5,500 3 15,420
5,500~ 6,000 3 17,185
6,000~ 6,500 1 6,431
6,500~ 7,000 3 20,224
7,000- 7,500 0
7,500~ 8,000 2 15,310
8,000~ 8,500 2 16,125
8,500~ 9,000 0 0
9.000- 9,500 0 0
9,500-10,000 2 19,647
13,500-14,000 ‘1 13,938
10,000-30, 500 1 20,174
20,500-21,000 1 20,753
""over 21,000 1 33,392

# Baged upon data from * Individual Statements of Condition of National Banks at Close of
Business, December 31, 1936” (Table N, issued as supplement to Annual Report of Comptroller
of the Currency), Washington, 1937, pp. 121-129. Four banks in Cincinnats, twe in Cleveland,
three in Columbus, and one in Toledo (the ‘‘reserve cities ') have been omitted.

s Lower limit inclusive. Unit: dollars.

& Unit: d dollars.
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TasrLe R
NUMBER OP NATIONAL BANKS IN MICHIGAN (EXCLUDING “‘RESERVE
CITIES”) HAVING TOTAL DEPOSITS WITHIN SPECIFIED RANGES ON
DecemseR 31, 1936*

Deposits® Frequency

0- 500 13
500~ 1000 22
1000~ 1500
1500~ 2000
2000~ 2500

2500~ 3000

4500- 5000

5000~ 5500
5500~ 6000
6000~ 7000
7000~ 8000
800010000

10000-12000
12000-14000

- -
\olu-‘ N NDWNW OO WR N WY

" * Compiled from same source and for same banks as described in Table 61.
* Upper limit excluded. Unit: th d dollars,

TABLE S
NUMBER OF NATIONAL BANKS IN MICHIGAN (EXCLUDING ‘‘RESERVE
CITIES’’) HAVING LOANS WITHIN SPECIFIED RANGES ON
DeceMser 31, 1936*

Loans® Frequency Loans® Frequency
0 12 15 1
1 16 16 1
2 ‘14 17 3
3 4 18 0
4 6 19 1
] 2 20 0
6 3 21 1
7 2 .. ..
8 2 26 1
9 2 .. ..

10 4 38 1
11 0 .. ..
: : i ;
14 2 Total 79

* Compiled from ssme source sud for same banks as described in Table 61.
¢ Lower limit, inclusive, of class intervals $100,000 wide. Unit: $100,000,
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Tasre T
NUMBER OF FEMALE ‘“‘ROVING-FRAME TENDERS” OVER 16 YEARS OF AGE
EMPLOYED IN THE COTTON MILLS OF THE UNITED STATES, RECEIVING
SPECIFIED WEEKLY WAGES IN 1890°*

Samples
Wages* Actual
series
(1) (2) (3) O] )
$2.50 2 1
3.00 1 1 b}
3.50 13 1 1 2 3 3
4.00 9 1 0 0 4 4
4.50 34 2 9 6 1 S
5.00 50 12 18 13 14 14
5.50 52 18 20 12 17 6
6.00 103 27 24 20 19 33
6.50 68 19 16 29 19 16
7.00 31 10 7 10 3 11
7.50 1 5 2 3 1 2
8.00 17 S 2 4 [ 6
8.50 1
9.00 1
Total 400 100 100 100 100 100
Mean 6.03 6.34 6.00 6.26 5.87 6.19
o 1.11 .87 .87 .95 1.13 1.02

‘Soume **Twelfth Census of the United State-. 1900, Special Report on Employees and
Wages Wasghington, U, S, (gensus 1903, p. 31,
 Lower limit, inclusive, of class interv: Uhnit: one dollar. ¢
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Tasie U
NUMBER OF NATIONAL BANKS IN MICHIGAN (EXCLUDING ‘‘RESERVE
CITIES”") BAVING UNITED STATES SECURITY HOLDINGS WITHIN
SPECIFIED RANGES ON DEcemBERr 31, 1936*

Holdings* Frequency Holdings* Frequency

0 20 18 0

1 13 19 0

2 10 20 1

3 5 21 3

4 22 1

5 5 23 0 .

6 1 24 1

7 0 .. ..

8 0 27 1

9 2 .. ..
10 3 37 1
11 0 ..
12 1 40 1
13 1 ..
14 0 60 1
15 0 .. ..
16 1 73 1
17 0 Total 79

* Compiled from same source and for same banks as deacribed in Table 61.
® Lower limit, inclusive, of class intervals $100,000 wide. Uait: $100,000.

TasLE V
THE DECILES FOR THE DATA OF TABLES 102 (1) anp 103 (2)*
Decile number (1) (2)
1 83 106
2 91 123
3 93 133
4 95 140
5 98 148
6 100 157
7 101 168
8 105 178
9 113 211

® Unit: per cent. Compiled from Tables 102 and 103,
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TasLe W
MONTHLY AVERAGE TAX-PAID WITHDRAWALS OF LARGE CIGARS,
ANNUALLY, 1919-1937¢

Tax-paid
Year  hdrawals

1919 589.4
1920 661.4
1921 563.2
1922 574.4
1923 583.2
1924 554.9
1925 541.7
1926 549.1
1927 547.6
1928 537.8
1929 $46.0
1930 490.8
1931 443.2
1932 370.2
1933 362.1
1934 383.1
1935 397.0
1936 431.9
1937 443.1

® Unit: million cigars. Source: Annual reports for calendar years of U. 8, Tressury, Bureau
of Internal Revenue,
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TasLe X
PETROLEUM PRODUCED IN THE UNITED STATES, ANNUALLY, 1900-1937*

383

Year Production Year Production
1900 63.6 1919 378.4
1901 69.4 1920 4429
1902 88.8 1921 472.2
1903 100.5 1922 557.5
1904 117.1 1923 732.4
1905 134.7 1924 713.9
1906 126.5 1925 763.7
1907 166.1 1926 770.9
1908 178.5 1927 901.1
1909 183.2 1928 901.5
1910 209.6 1929 1007.3
1911 220.4 1930 898.0
1912 222.9 1931 851.1
1913 248.4 1932 785.2
1914 265.8 1933 905.7
1915 281.1 1934 908.1
1916 300.8 1935 996.6
1917 335.3 1936 1099.7
1918 355.9 1937 1277.7

® Unit: million barrels of 42 gallons,
U. S. Department of the Interior, p. 1009, and Monthly Petroleum Statement No. 167,
Department of the Interior, February 9, 1938.

Source: ‘*Minerals Yearbook, 1937, Washi; n

TaBsLE Y
LINK RELATIVES FOR THE RATE OF INTEREST ON CALL LOANS IN THE
New York Stock EXCHANGE, 1903-1914*

.S

Month 1903(1904{190511906/1907/1908/1909{1910(1911{1912{1913{1914
{‘anuary 84 43| 721 52t 44 33| 621 94 94 60| 50| 51
ebruary 50, 77| 971 S40 71 38| 124 59| 72| 94| 103] 75
March 208 97| 146] 105| 146{ 102| 82| 104| 100{ 106} 127| 107
April 700 791 102] 195| 37} 93| 105 114 101| 124! 82| 96
May 58 112| 74 44 98 97| 95 111] 1000 92| 80| 97
une 125 73] 103| 78| 135 92| 102| 76| 104 100 82| 103
uly 821 91} 921 911 145, 8Q; 1104 87} 98 105 100} 144
August 81 87) 89 1491 67) 87| 105| 641 98 99; 100 236
September 114 170 174] 211] 131} 127] 124 129 99| 93| 129 96
October 116} 1331 149 55| 525 197] 160§ 156| 102| 203| 127| 100
November 193} 1381 145] 146f S8 122| 108 103} 117} 120; 102| 90
December 106{ 112 214 187| 119] 166] 108 105| 148| 102| 123 62
# Unit: | per cent. S Review of E ic S Prel. Vol. I, 1919, p. 103.
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TasLE Z
PRODUCTION OF PORTLAND CEMENT, ANNUALLY, 1910-1926*

Year Production

1910 76.55
1911 78.53
1912 82.44
1913 92.10
1914 88.23
1915 85.92
1916 91.52
1917 92.81
1918 71.08
1919 80.78
1920 100.02

1925 161.66
1926 164.53

® Unit: million barrels. _Source: " Statistical Abstract of the United States, 1937, Washing-
ton, U. S. Department of Commerce, 1938, p. 734.



TasLE AA
DAILY AVERAGE PRODUCTION OF PIG IRON, MONTHLY, 1903-1914*

Month 1903 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914
January 47.509 | 29.795 | 57.479 | 66.739 | 71.149 | 33.718 | 57.986 | 84.149 | 56.752 | 66.384 | 90.172 | €0.808
February 49.665 | 41.668 | 57.048 | 68.001 | 73.039 | 37.163 | 60.976 | 85.616 | 64.090 | 72.442 | 92.369 | 67.453
March 51.305 | 46.820 | 62.460 | 69.859 | 71.871 | 39.619 | §9.232 | 84.450 | 70.039 { 77.591 | 89.147 | 75.739
April 53.614 | 52.039 | 64.068 | 69.107 | 73.975 | 38.320 | 57.963 | 82.792 | 68.839 | 79.181 | 91.759 | 75.665
May 55.278 | 49.580 | 63.346 | 67.701 | 74.049 | 37.603 | 60.753 | 77.103 | 61.079 { 81.051 | 91.039 | 67.506

une 55.774 | 43.191 | 59.773 | 65.891 | 74.486 | 36.404 | 64.362 | 75.516 | 59.586 | 81.358 | 87.619 | 63.926
uly 49.877 | 36.155 | 56.191 | 64.948 | 72.763 | 39.294 | 67.853 | 69.305 | 57.839 | 77.771 | 82.601 | 63.150
August 50.681 | 37.830 | 59.473 | 62.153 | 72.594 | 43.865 | 72.645 | 67.963 | 62.150 | 81.046 | 82.121 | 64.363
September 51.791 | 45.261 | 63.317 | 65.699 | 72.783 | 47.300 | 79.507 | 68.539 | 65.903 | 82.128 | 83.531 | 62.753
October 45.989 | 46.944 | 66.231 | 70.865.| 75.386 | 50.555 | 83.856 | 67.520 | 67.811 | 86.772 | 82.139 | 57.361
November 34.654 | 49.554 | 67.121 | 72.922 | 60.939 | 52.595 | 84.917 | 63.659 | 66.648 | 87.695 | 74.453 | 50.611
December 27.313 1 52.129 | 65.991 | 72.107 { 39.815 | 56.158 | 85.022 | 57.349 | 65.912 | 89.766 | 63.987 | 48.896
® Unit: thousand long tons. Source: Irom Age, January 3, 1935, p. 276,
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_ TasLe BB
DAILY AVERAGE PRODUCTION OF PIG IRON, MONTHLY, 1919-1924°*

Month 1919 1920 | 1921 | 1922 | 1923 1924

January 106.52 | 97.26 | 77.94 | 53.06 1 104.18 | 97.38
February 105.01 | 102.72 | 69.19 | 58.21 | 106.94 | 106.03
March 99.68 | 108.90 | 51.47 | 65.68 | 113.67 | 111.81
April 82.61 | 91.33]39.77| 69.07 | 118.32 1 107.78
May 68.00 | 96.31139.39| 74.41 § 124.76 | 84.36

une 70.50 | 101.45 | 35.49 | 78.70 | 122.55 | 67.54

uly 78.341 98.93127.89177.59| 118.66| §7.58
August 88.50 | 101.53 | 30.78 | 58.59 | 111.27 | 60.88
September 82.93 | 104.31 | 32.85| 67.79 | 104.18 | 68.44
October 60.12 | 106.21 } 40.22 { 85.09 | 101.59 | 79.91
November 79.74 | 97.83 { 47.181 94.99 | 96.48 | 83.66
December 84.94 | 87.2253.20] 99.58 | 94.22| 95.54

® Unit: thousand long tons. Source: Iros Age, January 3, 1935, p. 276.



Tasre CC
DAILY AVERAGE PRODUCTION OF BOOTS, SHOES, AND SLIPPERS, MONTHLY®

Month 1922119231924 1925119261 1927|1928 19291930 1931|1932{ 1933193411935 1936|1937] 1938

January 1.0921.282{1.104{1.109{1.061|1.086{1.140{1.135/1.105:0. 846/0.944(0.988/1.085|1.232(1.390(1.651/1.110

February 1.116}1.378{1.167|1.202{1.168]1.241{1.288{1.260{1.117(1.089[1.129|1.199{1.389{1.405(1.469|1.800[1.353
March : 1.174|1.463]1.228(1.245(1.198{1.251]1.318{1.315{1.218/1.223]1.227{1.143|1.451/1.457{1.4511.845
April 1.193{1.386(1.167(1.228]1.110{1.208{1.158(1.224{1.208[1.246/1.104(1.228/1.497{1.440|1.392(1.679
May . 1.093]1.2891.074{1.092|1.028|1.11411.101|1.215}1.043|1.237/0.97811.3741.419/1.302|1.316/1.574
une 1.035(1.203/0.977|0.977]1.043|1.146|1.161|1.250{1.039(1.160]0.981|1.452{1.214(1.210]1.224{1.435
uly 1.008/1.098|0.892|1.011{1.066{1.234{1.223(1.259{1.005(1.168/0.908(1.500{1.234(1.345{1.456/1.483
August 1.107]1.202[1.0831.212|1.235{1.402{1.399(1.488(1.210|1.424{1.231(1.481{1.425/1.520/1.731{1.611
September 1.257]1.282{1.206(1.294|1.377]1.475{1.441{1.58311.275/|1.361{1.473(1.389[1.311{1.543{1.782[1.480]
October 1.266/1.22811.233|1.267]1.348{1.373/1.336{1.488{1.109{1.036{1.407(1.310{1.258(1.438(1.629/1.238
November 1.3081,172(1.178[1.120{1.163|1.129]1.150(1.232(0.862{0.842|1.093]1.030{1.037]1.232|1.380(0.926
December 1.238{1.007]1.025{1.017[1.038(1.001|0.974[0.977[0.731i0.815[0.856/0.893(1.031!1.259(1.391/0.859

* Unit: million pairs, Duilty average production has been computed from monthly totals by dividing each monthly total by the number of working days
in each month. The number of worlking days in each month has been obtained by making the following allowances for Sundays, Saturdays, and holidays:
Sunday, 1 day; Saturday, 34 day; January 1, 1 day; May 30, 1 day; July 4, 1 day; Labor Day, 1 day; nksgiving, 1 day; December 25, 1 day. (If holiday
falls on Sunday, observance is assumed to come on the following Monday; if holiday fails on Satumfny. the holiday all plus the S day allowance is
taken as 1 day.) Source: Monthly reports of the U, S, Department of Commerce, Bureau of the Ceasus. (Rubber-soled footwear is excluded.)
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TasrLe DD
CYCLES OF STOCK PRICES®
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TasLe EE
HARVARD INDEX OF GENERAL ECONOMIC CONDITIONS®

1927
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TasLE EE (Continued)
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APPENDIX B
LABORATORY PROCEDURE!

There are certain general desiderata for all laboratory work in
statistics, and chief of these are: uniformity and adequacy of plan,
neatness and accuracy in the operation, accessibility and adapta-
bility in the results. The routine worker who fails to govern his
operations by a complete plan of procedure, which conforms to
some uniform standard for all operations of similar type, runs a
serious risk of wasting valuable time and energy and of obtaining
results which are of doubtful reliability. The final test of all
detailed statistical work is accuracy—not necessarily perfect,
but sufficiently close to accuracy for the purpose in hand. Care-
ful planning of the work facilitates accurate operations, and a
habit of neatness serves effectively to reduce the number of errors.
The only satisfactory general safeguard against error is found in
the duplicate performance of the same operation, independently,
by two individuals. Comparison of the results, if it shows verifica-
tion, establishes a very high probability of accuracy. The results
of laboratory operations should be in such form that they can
readily be found and utilized for interpretation or further analysis.
The accomplishing of this end implies a foresight in planning and a
thoroughness in operation which are developed only by experience
but should be sought from the first.

TRANSCRIPTION

Certain general specifications can be applied to the transcrip-
tion of series to be used in a statistical study. Of the three main
types of series—categorical, time, and frequency—most of the
published data upon which computations will be based for the
analysis of an economic subject will fall within the class of time
series. Undoubtedly the student will at times need to transcribe
categorical series, especially if he is interested in conditions of
industries or trade at a given time. However, there will be little
opportunity actually to transcribe frequency series, as few series

1 This Aplgendlx was pre red largely, for the original edition, by Ester I. Fismer
and Amelia Ohse, forme y of the staff of the Harvard University Committee on
Economic Research

391
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of published economic data fall within that class, but rather need
to be compiled by selection from the categorical and time series
athand. Asthe greatest amount of necessary data for a statistical
problem falls within the class of time series, methods for transcrib-
ing these series will be described in some detail.

Transcriptions—written copies—of the figures to be used as
original items in a statistical problem are almost essential. Cases
arise when it seems convenient to use material directly from the
source at hand without transcribing, but usually this practice is
undesirable. It is most important that the original data upon
which the computations, tables, and charts of a study are based
be preserved; and for this reason the material should always be
transcribed so that it may readily be filed with the study, for easy
reference. 'When transcribed, the data can be arranged uniformly
and thus are more convenient for use in interpretation and com-
parison, in drawing up tables and charts, and in computing.
Another important reason for transcribing original data is that
when later figures appear revising the data originally used, correc-
tions can be entered immediately upon the original copied sheets,
and these then become a record of the actual changes made in the
series. These changes will then need to be carried over into any
corresponding computations, tables, or charts already completed
in the study. ’

Before transcribing data the student must be certain he has
secured complete representative series from unquestionable
sources, using, whenever possible, a primary source. Secondary
sources containing data already tabulated in regular form are
usually more easily available, but a careful selection, after research,
must be made in order to choose the most reliable secondary
sources. A trade journal, or publication specializing in the data
desired, is often a practical solution of this problem. For example,
sugar data are often taken from The Sugar Trade Journal, iron and
steel figures from Irom Age, and leather prices from Hide and
Leather.

In order to plan and arrange transcription sheets in the most
convenient style, the use to be made of the data should be decided
before drawing up the sheets. The form chosen depends on
whether the material is to be used for computations, tables, charts,
or merely for comparison and observation in deriving conclusions.
When planning the sheets, the student should keep in mind any
possible future use of the same data either by himself or by some-
one else, not only in connection with his present study, but for
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other and various purposes. Therefore, the transcriber should
arrange the sheets so they may easily be understood by others and
so they may readily be filed in a general file. For instance, when
transcribing time series of monthly production of pig iron and steel
for a given number of years, it is best to draw up a separate sheet
for pig iron and another for steel, so that later one series may be
filed under pig iron and the other under steel.

In the case of monthly time series for a given period, such as
January, 1919, to December, 1937, it is a good practice to tran-
scribe each complete series for the specified number of years on a
single sheet; but, if similar weekly series are desired, only one year
for each series should appear on a sheet, as in the second illustra-
tive table below. If, however, the material is wanted for direct
comparison, two or more series may be transcribed on a single
sheet. In the case of monthly series, it will then be best to limit
the material to one year on a sheet, showing each individual series
for the twelve months; in the case of weekly series a quarter of a
year on a page is a convenient arrangement, each page showing
the various series to be compared during the weeks covering
three months in a year. If an index of various items is to be
computed, the several series entering the index may, for the sake
of convenience, be transcribed on the same sheet for comparison
when finally combined in the index.

On the actual process of transcribing data the same general
principles apply for all types of series. To prevent discrepancies
the original data should be copied by hand, in clearly legible
characters. Ink should be used, to insure neatness and to aid in
preservation of data. The general tendency, when first transcrib-
ing, is to crowd many items on a single page. This frequently
causes error, not only in the process of transcribing, but also by
producing a confused mass of data upon which to base computa-
tions, in the subsequent steps of computing. To avoid crowding,
the transcriber should spread his work out, allowing all the space
necessary for average-size figures, with ample room for corrections
and changes of each item. A legal-size paper, 814 by 14 inches,
most conveniently meets all the necessary requirements of tran-
scription sheets. The following arrangements can well be
observed. Space sufficient for title and captions should be allowed
at the top of the sheet: for title, at least two inches vertically; for
captions, not less than one vertical inch. Lines should be ruled on
both sides of each column, allowing about one inch horizontally for
.a column of items, and more for the stubs if necessary. Not more
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than twenty rows of items should be transcribed on a sheet; this
spacing allows for only one revision in each space, and more space
should be left if possible. At least two vertical inches should be
reserved at the bottom of each sheet for footnotes. If the quality
of the paper used is poor and the sheet is likely to have considerable
use, leave about }4-inch margin at right and left of sheet so that
the transcribed figures will not become damaged.

When the data to be transcribed are to be drawn up into tables
directly for presentation in a study, or for publication, the above

Corton CoNSUMED
RAW COTTON (EXCLUDING LINTERS) CONSUMED IN THE UNITED STATES®

Month 1919 1920 1921 1922 1923 1924+
January 556.9 591.9 366.5 526.7 610.3 578.5
February 433.3 515.7 395.1 472.3 566.8 507.9
March 433.5 5§75.8 438.2 519.8 624.3 483.9
April 475.9 566.9 409.2 443.5 576.5 480.0

ay 487.9 541.4 440.7 495.3 620.9 413.6
June 474.3 §55.2 461.9 509.2 542.0 350.3
July 510.3 525.5 410.1 458.0 462.7 346.7
August 497.3 483.6 467.1 526.4 492.5¢ | 357.§
September 491.1 458.0 484.7 494.0 485.7¢ | 435.2
October 556.0 401.3 494.3 §33.7 543, 30 5§32.6
November -491.3 332.7 527.9 579.2 532.7¢ | 492.2
December 511.7 295.3 510.9 529.3 463.8¢ | §32.0

Unit: thousand bales. Data are for entire month. Source: Original data
compiled by U. S. Department of Commerce, Bureau of Census. Transcribed data
from “Cotton Production and Distribution” Bulletins, Department of Commerce.
January,* 1919-July, 1919, data from Bulletin No. 150, p. 49. August, 1919~
July, 1923, data from Bulletin No. 153, p. 52. Later data from monthly preliminary
aport postcards on cotton consumed, sent by Department of Commerce, Bureau of

nsus. ,

¢ Preliminary data to be revised when new issues of Cotfon Bulletin are available
which contain revised figures beginning in August and ending in July of the following
year.
suggestions for spacings may be disregarded, and smaller spaces
used. Cross-section paper will be found most convenient for this
purpose, as it saves the transcriber considerable labor in drawing
lines and yet produces sheets which appear clear and concise, and
are properly aligned.

These principles apply to categorical series as well as time
series; but in the case of monthly time series only twelve or four-
teen rows of items will be needed on a sheet, to provide space for
each month in the year and for the yearly total and a monthly

*Note that the form is that recommended for transcription sheets but the

published table appears on & smaller scale due to the size of the printed sheet: ordi-
naril y legal size paper should be used for transcriptions.
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average if desired. In the case of weekly time series, it will be
necessary to carry eight columns on a sheet in order to transcribe
the data conveniently. One year appears on a single page; and
there are two columns for each quarter, one for the stub, containing

AvERAGE Price orp Corron*
RAW COTTON—FAIRCHILD’S AVERAGE PRICE OF NEW YORK SPOT COTTON

1924

Jan. 5| 35.65 | Apr. 5| 29.50 | July 5] 30.18 { Oct. 4 26.23

12 35.00 12; 31.16 12| 30.26 11] 25.30
19) 33.64 19; 30.61 19 31.84 18/ 23.53
26| 33.48 26) 29.87 26| 34.60 25| 23.63

Feb. 2| 33.81 May 3| 29.98 | Aug. 2j 32.24 | Nov. 1l 23.99
Feb. 9| 34.10 | May 10 30.70 | Aug. 9| 30.88 | Nov. 8 23.83

16| 32.31 17| 31.59 16| 29.90 15| 24.68
231 30.32 24| 32.23 231 27.92 22 24.26
Mar. 1} 29.23 311 32.67 30; 26.60 29 24.12

Mar. 8 28.48 | June 7| 30.71 | Sept. 6| 25.72 | Dec. 6 23.30

15| 28.79 14] 29.46 13| 23.93 13 23.43
22 29.00 21} 29.69 20 22.53 20; 24.01
29 27.27 28] 29.90 27| 24.46 271 24.22

Jan. 3| 24.58

Unit: cents &rer pound. (Average of daily prices for week ending Saturday.)
Source: Original data compiled by Fairchild’s News Service. Transcribed data
from: Daily News Records in issue of Tuesday each week appearing under table
“Fairchild Cotton—Average Price and Index Number.” Data revised from the
annual table in Daily News Record, January 20, 1925.

the month and date of week, and the other for the items. Fifteen
rows of items are needed for transcribing weekly time series by
this method, allowing for the possible fifth week in each month of
the quarter.
After the transcription sheets have been planned and prepared,
the actual transcribing may be started. In the space allowed at
*Note that the form is that recommended for transcription sheets but the

published table appears on a smaller scale due to the size of the printed sheet: ordi-
narily legal size paper should be used for transcriptions,
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the top of the sheet, the title of the series, giving the description
of the series in general, should be written in capital letters; and
directly under the general title, the full description of the series
should appear. Particular series require certain additional ele-
ments in the title. For example, in a price series the market, such
as Chicago, New York, Philadelphia, and the condition of sale—
that is, whether the price is spot or contract, f.0.b mill, or deliv-
ered—should be stated in the title.

Units in which the data are transcribed should also be given in
a note attached to the title. The determination of the unit to be
used is, of course, a step in the planning which precedes actual
transcription, and depends upon the use to which the data will be
put. The following suggestions may prove of assistance in select-
ing a unit for transcriptions of various series. In most data it
is, of course, not necessary to transcribe figures to as many places
as given in the actual source. If the data to be transcribed are for
use in computations only, it is usually necessary to carry value and
quantity figures to only three or four digits, but if desired for
tables of original items and intended for comparison later in the
study, it is often advisable to carry some figures to more than four
digits. The reason for this is that often the number of digits in
the separate items of a series will vary when they are expressed
in a single unit: the larger numbers must necessarily be carried out
to extra digits so that the small items may not appear too insig-
nificant. In general, the most useful units are those of thousands
and millions, which omit three digits or six, according to the size
of the items in a series. Units of hundreds, ten thousands, and
hundred thousands are confusing, and error is often avoided by
selecting units of thousands and millions and carrying the same
desired number of digits by the use of a decimal point. For
example, if the production of crude petroleum in the United States
for a stated period is 56,617,000 barrels, the figure can be handled
more conveniently as 56.62 million barrels than by trying to use a
unit of ten thousand; and, likewise, 768,903 tons of cottonseed
crushed in November, 1924, is better carried as 768.9 thousand
tons, than as 7,689 hundred tons, which results in the same number
of digits.

The transcriber, no matter how large the actual figures are,
should never under any condition use commas. If figures of many
digits are to be taken off, a small space allowed between thousands

‘and millions, as 7 835 256, is a far more satisfactory practice.
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Moreover, each item should be copied, and no ditto marks should
be used.

It is often advisable, when transcribing price data, to tran-
scribe the data as actually given in the source on hand, not omit-
ting any digits, in order to show actual price changes from time to
time. For example, iron bars may appear as $0.02875 per pound
in one week and $0.02865 in the next. Slight changes in a price
series may be important in a study of short-time movements, and
for this reason enough digits to be sensitive to small price fluctua-
tions should be retained. When stating the unit used in a series
of prices, the value per physical unit should be mentioned on the
transcription sheet, as in the case of iron bars, dollars per 100
pounds, or cents per pound.

In time series, the date or interval to which the item applies
should also be stated. In monthly series it is necessary to know if
transcribed series are items for the entire month, first of month,
end of month, or the average for the month. In weekly series it
must be stated whether transcribed items are aggregates for the
week, or figures as of one day in each week, or an item for the
entire week ending on a particular date indicated. For example,
pig iron prices in the Iron Age are prices as of Tuesday each week,
data on car loadings, issued by the American Railway Associa-
tion, are totals for the entire week ending Friday, and Fairchild’s
raw cotton price is a weekly average of daily prices. These
descriptions of time in monthly and weekly time series are
particularly helpful when using data in computing and charting,
and should be clearly stated in the title, or in a note to the title,
where they will not be overlooked.

Footnotes are an essential part of transcription sheets and
should contain all important facts concerning the data. In the
footnotes should be given the source of the data, for a record is
needed of the actual origin of the transcribed material; and it
should be indicated whether the source is primary or secondary.
If a secondary source is used, the title, date, volume, and page of
the publication should be given. Also, if more than one source is
used for the data on a single sheet, the columns of items or excep-
tional figures should be marked accordingly, so that each item may
easily be located when a check on the figures is desired. Any
peculiarities in the series, such as a change in description or
methods of compilation, or change in number of items included in
original reporting of figures, should be noted carefully, since some
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adjustment will no doubt be necessary in computations based upon
such data.

The actual transcribing of data will be simple and straight-
forward, involving no complications, if the data are to be taken
from a secondary source, where all the desired information appears
in one issue of the publication, since the student can see at a glance
the material desired. - The work will be difficult if the items are to
be taken from several issues of the same publication, and even
more difficult when they are to be compiled from several sources.
‘When transcribing series from several issues of the same publica-
tion, if no overlapping figures are given, it is necessary in each case,
before taking a figure, to examine the data carefully in order to be
sure the series is homogeneous. For most secondary sources,
however, by selecting one item at a time from several issues of the
same publication, the transcriber can secure overlapping figures;
and, although it is not certain even then that the data are homo-
geneous, it is generally safe enough to assume homogeneity if the
figures check. When overlapping figures are given, the student
must use the latest publication first: that is, when a series is to be
selected by following through each issue of the publication, if
January to December, 1924, data are desired, he should start with
the latest publication containing December data and work back
to January, 1924. Each issue must be examined when working
backward, from the latest to the earliest, even if considerable
overlap is given in each issue; for, unless the transcriber systemati-
cally examines each issue for changes, a revision of a single item
appearing in a later issue may easily be overlooked.

If the data to be transcribed are fairly old—prewar, for
instance—it is easy to secure the last revised data at the present
time with the assurance they will not again be changed. But if
the data desired are current, and the series is one originally
compiled some time ago and still being carried in the same form
in a publication, the data are likely to appear revised for two or
more years at a time, and need to be wafched continually for
revisions.

The student may be anxious to bring his study up to date
before the final data appear in the publication used. Frequently,
series may be completed by data appearing in press releases,
newspaper clippings, typed or mimeographed preliminary reports.
In this form they may readily be used, but the figures taken from
such sources should be properly footnoted and marked *pre-
liminary” (). Great care should be taken to revise these figures
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as soon as the usual bulletin or publication from which the series is
regularly taken becomes available. The student should remem-
ber, too, that weekly data may later be revised in monthly issues
or annual summaries, and monthly data from monthly publications
may later be revised in annual reports issued by the same source.
Care should be taken to examine recent data from time to time,
and in some way to note on the sheets when the final source has
been used. " ‘

In transcribing weekly series it is often difficult to specify an
item for a week which apparently includes data belonging to either
of two months. This problem of allocation of weeks does not
arise if the weekly series is one pertaining to only one day in each
week, since that item without question falls within the stated
month. A figure which is an aggregate or total for a week should
be transcribed as belonging to the month in which it has the greater
number of days of the week.

When transcriptions are finally completed they should have, if
possible, an independent check by someone other than the tran-
scriber. Each item and footnote should be verified carefully
before being used for computing or for any other purpose. When
error is found or change is necessary, no erasures should be made
but the erroneous figure should be crossed out neatly and the
correct figure entered directly above the old. Whether revisions
are due to error or simply to a revision in the data appearing in a
later publication, if computations and charts based upon the data
have already been completed, the student should trace through
each operation affected, making the necessary corrections. For
this reason, replacing figures by erasure is especially dangerous,
since it cannot then plainly be seen where such changes occur.
Colored ink is useful in making revisions, for the corrections then
stand out clearly on the sheet and cannot easily be overlooked.

The student will be able to detect certain discrepancies in his
own transcribed data by making a simple audit of the figures when
transcribed. After careful examination, some errors will appear
quite evident. For example, an item of a series may clearly be
out of proportion with the other items (for instance, pig iron,
appearing with a monthly production approximating 1,900 long
tons, may suddenly appear as 900 long tons). This item needs
examination until the transcriber is satisfied that cause exists for
such an irregular shift. The explanations for some of the peculiar-
ities in a series are often given in the text accompanying the
figures in the source, but if no real reason can be found, the cause
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may often quite clearly be due to typographical error. In such
cases, the data should be verified elsewhere, either by writing
directly to the compilers and questioning the figures, or by refer-
ring, whenever possible, to another reliable source.

Many of the foregoing points are illustrated in the two tables
shown above (pages 394 and 395).

COMPUTATION

Written instructions should form a part of every computing
job: they not only facilitate the planning of the work but are
valuable for future reference, because they serve as a record of
what has been done. These instructions should give specific
directions as to the data to be used, the precise methods tq be
applied, and the results desired. For example, if a series is to be
corrected for trend and seasonal variation and then reduced to
cycle form, the instructions should state the type of trend line to
be fitted and the period on which the trend should be based; the
exact period for which the link relatives are to be computed, and
the period on which the standard deviation is to be based. In
general, when time series are used, it is necessary that the instruc-
tions specify the period of time to which the figures pertain. In
fact, any information the computer will need in connection with
the computation should be stated clearly. If the instructions have
been set down by someone else, it is very important that the
computer study and analyze carefully all the directions before he
attempts to draw up the computation sheets. If this is done, he
will have the entire job clearly in mind and can save himself hours
of energy wasted in preparing inappropriate sheets.

The principles involved in the drawing up of computation
sheets are very similar to those mentioned in the section pertaining
to the drawing up of transcription sheets; but as they are very
important, they may bear some repetition. Of these principles,
neatness is the most important because it tends to ensiire accuracy;
and if all work is not done neatly, the result will be poorly arranged
sheets, which bring about confusion and cause error. All com-
putations which are to be used a great deal should be done in ink, to
facilitate preservation. As in transcribing, all figures should be
written legibly. Crowding should be avoided; ample space should
" be allowed for possible corrections and revisions.

Another detail to which the computer must give attention is
the size of computation sheets. These sheets should be of uniform
size, preferably 814 inches by 14 inches, and should allow ample
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space for headings, footnotes, and wide columns for computations.
Small pieces of paper are unsatisfactory, except for scratch work
to be thrown away, because they naturally become crowded, are
harder to handle, and are easily lost.

No general rule can be given for the inclusion of specific
operations upon specific sheets in computation. Sometimes it is
desirable to arrange all of one step on a single sheet, as in comput-
ing the link relatives for a given monthly series, or in deriving the
averages or aggregates of each of several series. Sometimes it is
preferable to arrange several steps, in the analysis of one series or
one section of a series, on a single page. For example, if a series is
to be corrected for trend and seasonal variation, there should be a
sheet for each year. Each sheet would then have a column for
original items, one for ordinates of trend, one for ratios of original
items to ordinates of trend, one for seasonal indexes, one for
percentage deviations, and one for the cycles (or adjusted rela-
tives, if preferred). This method of arranging several steps on one
sheet is also desirable when an average or index is computed from
the items of several series. In such instances there would be a
column for each series, one for the total—whether weighted or
simple—of all the series, and one for the average or index. In the
analysis of frequency series, it is seldom feasible to place more than
one series on a sheet, but often several operations can be applied to
a single series.

On the drawing up of computation sheets a final principle to
observe is that each sheet used in connection with a computation
job should bear a title giving & concise but complete description of
the figures appearing on the sheet, a statement of the unit in a
conspicuous place, and a statement of the period of time to which
the series pertain in case of time series; and the sheet should carry
such footnotes as are essential. Essential footnotes include such
matters as: change in description; break in series; omission of
data; periods on which trend, seasonal indexes, and standard
deviation are based; and similar information. In fact, any
footnotes which appear on the transcription sheets and affect the
original items in any way should appear again on the computation
sheets. Although footnotes are important, it is not necessary to
enter more than once those which are obviously repeated. It is
generally sufficient that one footnote referring to several years be
given in detail but once, on the first sheet, or that a note affecting
each of several series be stated in full but once. For any succeed-
ing use of the same footnote, the computer may simply refer to it.
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After the instructions are clearly in mind and the computation
sheets drawn up, actual computing can be started. Accuracy is
most essential, and in order to avoid discrepancies, every precau-
tion should be taken. To detect errors, two independent com-
putations should be made. This double system may be carried
out by having the two computations done on different-colored
sheets, one color being considered the first copy throughout the
successive steps, and the other color the second copy; or, the two
copies may be done on the same-colored sheets and designated as
first and second copies throughout. In cases where there is only
one person to do the work, two independent computations may be
secured by employing different methods. For example, after one
has secured annual averages by dividing the totals of 12 monthly
figures by 12, an independent check would consist in multiplying
these averages by 12, and then checking the products against the
yearly totals.

It is not sufficient that there be two independent computations;
these computations should be kept separate throughout successive
steps. That is, the person who is working on the first copy should
take his data for earlier steps from the first copy and not refer to
the second copy, whereas the person working on the second copy
should take his figures for earlier steps from the second copy and
not refer to the first copy. There are, however, exceptions to this
rule, arising ordinarily in cases where a particular step is quite
distinct from other operations. For example, in the computation
of seasonal indexes, it is the general practice to use what is con-
sidered the first copy of link relatives in computing both copies of
the medians, and also to use the medians from the first copy in
getting the final indexes. The usual reason for making this
exception is to prevent cumulative errors.

After the two computations have been completed, they should
be carefully compared with each other. The degree of error to be
allowed will depend upon the mechanical devices used in comput-
ing. For example, if ratios are read to the nearest percentage on a
10-inch slide rule, a discrepancy of 1 per cent should be allowed;
whereas, if the ratios are read to tenths on a 20-inch slide rule, a
discrepancy of not more than 2{o of 1 per cent should be allowed.
Any discrepancies falling outside the recognized limits should be
noted and corrected. All corrections should be made by drawing
a neat line through the incorrect figures and writing the correct
figures above—never by erasing, writing over, or altering the
figures in any way. In all computation work, it is a good practice
to check one step before doing successive steps, in order to avoid
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the necessity of carrying possible corrections through later steps
already computed.

The decision as to the number of decimal places to carry in
intermediate steps cannot be made by a few general rules. The
degree of accuracy in the given data sets a maximum upon the
accuracy of operations applied to such data. On the other hand,
the degree of accuracy desired in the results serves to specify a
minimum of accuracy for the steps in computing. Within these
limits, the computer must make his decision; and experience will
be his chief guide. Examination of the problem will often afford
considerable help in deciding how precisely to handle the arith-
metic. If the operation to be applied is simple and limited to one
or two steps, the answer is usually easy to find. The fundamental
algebraic operations have certain calculable effects upon the errors
inherent in the data, and allowance can easily be made in these
cases,

When several steps are comprised in the operation, it is difficult
to assess the manner in which error will be transmitted. An actual
test may need to be made, in order to discover how great an allow-
ance for error will be necessary. Frequent use of a particular
process of computation may lead to fairly well defined rules for the
limitation of error to a specified degree. For example, in comput-
ing original items and ordinates of trend in a time series, three
significant digits, when the first digit is two or more, are sufficient,
and fourdigits when the first digitisone. For relatives, percentage
deviations, and seasonal indexes, it is generally sufficient to carry
figures to the nearest per cent only. In cases where the variations
are very small, however, one decimal place would be necessary.
When deriving the standard deviation of cyclical movements, the
percentage deviations should be read to the nearest per cent before

. squaring, unless they are very small, and then it is essential to take
them to tenths before squaring. It is sufficient to carry cycles to
one decimal place.

There are a few miscellaneous matters, such as revising data,
marking estimated figures, care to use figures from original sheets,
and the grouping of overlapping weeks into months, which should
be considered. In revising data, the computer should use colored
ink, distinct from that used in the original computation, in order
to make the revisions stand out clearly. He should also make
certain. that these revisions have been carried through every
necessary step of the computation. If the revision affects the first
step but does not alter the succeeding steps, the latter should be
marked with a small (r) tc show that the revision has been noted.
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It is also important to mark all estimated figures. This
should be done in cases where the computation is based on data
which are not complete for the entire period in- question. For
example, if a monthly total for car loadings is desired and the data
for the entire month are not available at the time of computation,
the figure obtained by adding an estimated figure for the missing
days to that already available is only a preliminary figure and
should, therefore, be marked “estimated.” A simple plan is to
mark all estimated figures with a small (¢). Figures should be
taken from original sheets. The computer should always refer to
original transcriptions and computations rather than to copies.

Another problem which frequently arises in computing work
is the method of grouping into months overlapping weekly figures
which pertain to an entire week. There are two methods of
allocating the overlapping week; one is to assign the entire over-
lapping week to either the preceding or the following month, and
the other is to divide the overlapping week between the two
months according to the number of its calendar days falling in
each month. The first method is generally used in computing
monthly averages of weekly figures, while the second method is
more frequently used in securing monthly totals. If the over-
lapping week is to be allocated according to the first method, the
practice generally followed is to assign the week in question to the
month in which it has more days. In case the overlapping week
has as many days in the preceding month as in the following
month, it does not matter in which month it is grouped, provided
the same practice is followed throughout the series. When over-
lapping weeks are allocated by dividing them between two months,
holidays should be taken into consideration. For example,
if the weekly figure for bank debits pertains to the week ending
January 3, this overlapping week should be allocated by distribut-
ing three-fifths of the figure to December and two-fifths to
January; that is, January 1, being a holiday, must be taken out
before allocating.

As an aid in statistical work, the computer will find several
mechanical devices will prove helpful. For ordinary multiplying
and dividing, when one does not require greater accuracy than
three digits, a 10-inch slide rule will be found sufficient. If, how-
ever, a degree of accuracy over three digits is desired, it becomes
necessary to resort to a 20-inch slide rule for four-digit results, and
a cylindrical rule, such as the Thacher, for five-digit results. An
adding machine becomes almost essential if there is much adding
or subtracting to be done, and a machine which lists is desirable.
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Listing is an important function, because it makes possible the
preservation of a record of the adding-machine work. Many
special time-saving schemes can be worked out for such a machine.
For example, in computing ordinates of trend, the computer can
set down the first ordinate, clear the machine, push down the
repeat key, and then set down the monthly or annual increment
and by one touch of the lever secure the successive ordinate. For
the greater part of computation work, a slide rule and adding
machine are sufficient mechanical equipment, but if more nearly
exact results in either multiplication or division are desired, one of
the standard calculating machines is helpful.

CHARTING

The bulk of the charting work done in the laboratory will
consist in the preparation of study charts rather than of carefully
finished charts for publication. Although the same care as
respects plan and accuracy is essential in a study chart as in a
presentation chart, much of the labor incident to preparing for
publication can appropriately be saved in preparing charts of the
study type. Whether a chart is to be in pencil or in ink generally
depends on whether it is for study or publication, although study
charts are sometimes drawn up in ink. In any case, the plotting
is done in pencil to begin with, and the procedure is therefore
general as far as the completion of the pencil work.

The preparation of a particular chart should be covered by
written instructions, and the draftsman should study all the direc-
tions carefully before undertaking the task. Decisions must then
be made as to the size of the chart, the form of grid rulings to be
used, and the scales upon which the measurements are to be made.
If the grid is not one of the standard types, it must be ruled up
before any plotting can be done. If the chart is to be drawn on
transparent paper or cloth, a ruled background may be used as
grid. This practice effects a great saving in labor. In general,
ruled backgrounds or other grid layouts should be few in number
and simple in form. For plotting time series, the choice of time
scale is generally limited to years, quarters, months, or weeks.
For annual series, vertical rulings are needed for each year, with
perhaps each fifth ruling heavier than the rest. For monthly or
quarterly series, the annual rulings should be drawn heavy. For
weekly series, monthly and annual rulings will not fall exactly
on weekly rulings, and should be carefully located. For locating
points vertically, a rather closely spaced set of horizontal rulings,
either on an arithmetic or on a log scale, is needed, unless each
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measurement is to be made with a movable scale. In case a log
scale is desired which has a 1:10 ratio in some other length than
the standard 5-inch, 10-inch, or 20-inch lengths taken from slide
rules, such scale can be made by looking up logarithms, or by
adapting a standard scale by the parallel-line construction learned
in plane geometry.

For plotting many categorical series and frequency series,
particularly of the block diagram type, a background ruled in
squares of rather small size is generally effective. If the rulings
on such a background are simple fractions of an inch or centi-
meter, interpolation between the rulings is easy by use of ordinary
measuring sticks. Here, as in the case of time series grids, the
student will do well to have only a minimum number of different
grids; and he will find most plotting can be handled without special
and peculiar grid plans.

As soon as the grid is established, the individual points are
plotted and other essential measurements laid off. If the chart
is designed to show graphic curves, the individual points should be
joined by pencil lines. If the chart is of some other type, the
appropriate forms should be filled in; for example, the bars of a bar
diagram should be filled in with pencil lines. Individual curves
(or other forms on the chart) should be labeled with appropriate
captions, the scale numbers should be entered, and the title
marked upon the chart. The nature and source—the latter
presumably a working table-——should be noted.

It is then time for the entire chart to be verified, preferably by
some one other than the draftsman. The verification consists in
checking every part of the chart—plotted points, curves, ruled
forms, captions, scale numbers, and title—in the light of the
instructions and the original data.

The degree of error to allow depends largely upon the use to
which the chart will be put. Perfect graphic presentation is
impossible, but a range of allowable error should be determined in
advance and adhered to for each chart. Ultimately the degree of
accuracy demanded is decided upon the same grounds as the
degree of accuracy used in computing work. In charting, the
weight of the curve in the final chart limits somewhat the precision
with which points are shown, but fundamentally the precision is
determined by the inherent accuracy of the data and the purpose
of the graphic presentation. As soon as the study chart is verified
in pencil form, it is finished and ready for use. Neatness and a
passable regularity can be achieved by practice and the exercise
of constant care.



APPENDIX C

THE NORMAL CURVE OF ERROR, AND OTHER FREQUENCY
CURVES

THE PARAMETER OF THE CURVE

It has been seen (page 209) that the equation of the normal
curve of error has the fornt:

=9

N
= e Wt
Y aVir
where N is the total frequency, ¢ is the standard deviation of the
““errors” (deviations from the mean) z, e is the Napierian base

40

35

\
\
\
30 Y
\

/
]
i
]
]
Il
!
)

25

20

!

1
.15 +
J

\

!

\!

3,

1%
0 /':f ’\\\"\U:Z
; %
.05 4 Y k 3

g—/{ «7 1/ \\ EN
~7-6-5-4-3~2 -1 D 2 3 4 56 7
Crarr 131.—Normal curves having an identical mean, but different standard
deviations.

£/3

(Data in Table 147.)

2.71828, and 7 is the circular constant 3.14159. The equation can
be written ‘
2 1 e_’z’%

N oVir

which gives an expression for the relative (per cent of the total)
frequency y/N. So far as the form of the curve is concerned, the
407
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actual frequency is of no importance, and, therefore, N is not a
determinant of the form of the curve.

The forms of two normal curves each showing relative fre-
quencies y/N (or of two curves showing actual frequencies y, if the
total frequency N is the same for both curves) differ according as
o is different for the two curves. For this reason ¢ is called the
parameter of the curve. Chart 131 (based on Table 147) shows
three normal curves, all having the same N, but different values
of o.

THE QUARTILES OF THE NORMAL CURVE

If the curve is taken in the second form:
n

200

L
N o\
the area under the curve and between the ordinates at the quartiles
must equal 34. Therefore, if Q is the quartile, then

o1 -2 1 poe-2 1
e dx = Wiy =
f N c\/er; ¢

If the variable is changed to 2 by means of the substitution

z
g = —=
o\2
and if
-2 ‘
. = A2
" the above equation becomes
2 (1, 1
—=) e Fdz =

The value of ¢, from Peirce’s Table of Integrals, is found to be
0.47693. And, therefore,

Q = og\2 = 0.6744%

The values of the probability integral may be conveniently
expressed as

V2zJo
the values of which for various values of the limit u are given in
Table 145.
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TasrLe 145
AREAS AND ORDINATES OF THE PROBABILITY CURVE®*

% 1 - 1 % . 1 _w
" -3 2 2 » 1 2 —=e" 2
vE f ¢ Tdu| g v R -
b a b
.00 000 3989 .00 0.4773 0.0540
.04 3986 .04 0.4793 0.0498
.08 319 3977 .08 0.4812 0.0459
12 478 3961 12 0.4830 0.0422
.16 636 3939 .16 0.4846 0.0387
.20 D793 910 .20 0.4861 0.0355
.24 948 876 .24 0.4875 0.0325
.28 103 836 .28 0.4887 0.0297
.32 255 790 .32 0.4898 0.0271
.36 406 739 2.36 0.4909 0.02
.40 554 683 .40 .4918 0224
.44 7 621 44 .4927
.48 8 555 48 .4934 184
.52 1988 L3485 .52 4941 0.0167
0.56 L2123 L3411 .56 4948 0.0151
.60 258 332 .60 4953 0136
.64 389 251 .64 4959 0122
.68 518 166 .68 .4963 0110
.72 642 079 72 4967 0099
76 2764 2989 2.76 .4971 0089
80 2881 897 .80 .4974 0079
84 6 803 .84 .4977 0071
106 709 88 .4980 0063
9 212 613 92 4983 0056
315 516 96 .4985 .0050
.00 413 420 .00 .4987
.04 508 323 .04 .4988 0039
.0 599 227 .08 .4990 0035
1 686 131 12 .4991 0031
1 770 036 .16 4992 0027
2( 3849 }.1942 .20 0.4993
2 3925 849 .24 0.4994 0021
.2 3997 759 .28 0.4995 0018
3 4066 669 .32 0.49 0016
.3 4131 582 .36 0.4996 0014
40 4192 497 .40 .4997 0012
44 4251 1415 .44 .4997 0011
.48 4306 334 .48 . 499 0
.52 4357 257 .52 4998
.56 4406 .1182 .56 4 0007
.60 4452 109 .60 4998 0006
.64 4495 040 .64 4999 0005
.68 4535 973 .68 .0005
.72 4573 . .0909 .72 . 4999 .0004
.76 . 4608 .0848 .76 4999 .0003
.80 4641 0.0790 .80 .4999 0.0003
.84 4671 0.0734 .84 4999 0003
88 4700 0.0681 88 5000 0002
92 4726 0.0632 92 5000 0002
96 4750 0.0584 96 5000 0002
* Ada })ted by per fro James W. Glover's Tables of A &Mied Matkematics,
Finance, Insurance, Slaushcs. pubhshed at Ann Arbor, George Wahr. in 1923,

THE AVERAGE DEVIATION FOR THE NORMAL CURVE

The average deviation, 4 D., is obtained by summing all the
deviations, without regard to sign, and dividing by the total
frequericy. Hence
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, -] =
A.D.=2I By ds
odV21r *
N . 4. z
= _fc ?gdz, in whichs = =
wJo o
- \F
= Qgal~
T
= 7979

Hence, almost exactly, the average deviation of the normal dis-
tribution is 0.8 of the standard deviation.

DISTRIBUTIONS WHICH ARE NEARLY NORMAL

The relations between the standard deviation and the quartile
deviation, and the average deviation

Q = 67450
A.D. = 7979

are strictly applicable only to normal distributions. In general,
also, distributions which are not normal do not have mean, mode,
and median-coincident, as is the case with normal distributions.

Ordinarily, the nearest approach to a normal distribution real-
ized in actual statistics appears in the case of data arising in games
of pure chance. For example, the data of Table 146 form several
series each of which is nearly normal. Even in these cases con-
siderable departures from the error curve appear, but such depar-
tures are largely, if not entirely, ascribable to the imperfections
of the sampling process. In other words, it may be assumed that,
if any one of the series of Table 146 were actually a perfect sample
of the underlying frequency series representing the true chance
of turning heads, such series would be normal.

A series of data arising in the process of “observation” of a
particular magnitude in physical or natural science is also likely
to be so nearly normal that the properties of the normal curve may
be assumed applicable. It is on this ground that the more com-
mon methods of adjustment of the errors of observation have
developed about the notion of least squares.

In economic statistics there are numerous instances in which
frequency distributions are very nearly normal, but there are great
numbers of economic series for which the departure from normal is
so great that the properties of the normal curve are not even
roughly applicable.
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It has been stated in the text (Chap. XIII) that even for a
large number of these asymmetrical series the theory of sampling
- is approximately valid, especially for the simpler characteristics

TasLe 146
DISTRIBUTION OF THE NUMBER OF HEADS RESULTING FROM 100 TOSSES
OF 24 COINS, FOR EACH OF 10 SEPARATE SITTINGS

Sitting
Number of
Total
beads | 4, lglc|p|E|Flc|ur]|1]|]
0 AU I AP I U
1 R R O P U
2 AU R A I I R
3 R R A I P N
4 U RO R P O
5 1]... 2] ...1... 3
6 2 17... 2 2 3 1 11
7 2} ... 1] ... 3 3 1 2 4 16
8 4 4 3 6 6 5 4 4 3 4 43
9 8 71 10 5 7 7] 14 6 5| 10 79
10 9! 10| 16] 13| 14 8{ 11{ 11| 15} 12| 19
11 11 17 17 141 11 14 14 19 14 15 146
12 25 18 16| 19| 14| 14 16 12 18 14 166
13 17 18 12| 20| 15 16} 16 10| 20 18 162
14 9 13| 11 71 12} 11| 12| 17 91 13| 114
15 9 5 5 6 8 6 6| 10 6 6 67
16 2 2 6 5 4 2 S 4 (1 35
17 3 2 5 2 3 4 2 1 2 2 26
18 1 2 1 11... 2] ... .. 7
19 ... ] ... 1 2 4
20 1 1 2
21 R R AP U I R PN
N I RO BT RO RU I HPUI R R (R
Xk R O T DU R O I T A A S P
24 P S T A T T AP P I T P
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 {1,000

such as the mean. The probable errors of the principal frequency
constants/ including certain of the characteristics of correlation
distributions, have been worked out. Although these probable
error formulas have been derived for normal distributions, they
can be applied, with appropriate reservations, to series which differ
considerably from normal.

The application, to series customarily encountered in eco-
nomics, of more refined curve-fitting methods than the mere
determination of the normal curve which best fits the given data
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is not ordinarily justified. Many economic series are so extremely
skew that good fits are not readily obtained by any method, and
interpretation of the resulting mathematical formulas is in all
cases more difficult than for the case of the normal curve.

TasLE 147
ORDINATES OF THE NORMAL CURVE FOR THREE DISTINCT VALUES OF THE
) STANDARD DEVIATION
Total area under each curve is unity. See Chart 131.

-
gt T
x oV ir
]

o =1 e=2 e=3
0.00 0.399 0.199 0.133
0.15 0.394 0.199 0.133
0.30 0.381 0.197 0.132
0.45 0.361 0.194 0.131
0.60 0.333 0.191 0.130
0.75 0.301 0.186 0.129
0.90 0.266 0.180 0.127
1.05 0.230 0.174 0.12§
1.20 0.194 0.167 0.123
1.35 0.160 0.159 0.120
1.50 0.130 0.151 0.117
1.65 0.102 0.142 0.114
1.80 0.079 0.133 0.111
1.95 0.060 0.124 - 0.108
2.10 0.044 0.115 0.104
2.25 0.032 0.106 0.100
2.40 0.022 0.097 0.097
2.55 0.015 0.088 0.093
2.70 0.010 0.080 0.089
2.85 0.007 0.072 0.08$
3.00 0.004 0.065 0.081
3.15 0.003 0.058 0.077
3.30 0.002 0.051 0.073
3.45 0.001 0.045 0.069
3.60 0.001 0.039 0.065
3.75 0.000 0.034 0.061
39 | 0 ..... 0.030 0.057
4.05 . 0.026 0.053
420 ... 0.022 0.050
4.35 .. 0.019 0.046
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APPENDIX D

LOGARITHMS OF NUMBERS*

4 give the common logarithms of numbers between 1 and 10, correct to four
ecimal point 1 places to the right (or left) in the number is equivalent to

adding # (or —n) to the logarithm, Thus, log 0.017453 w 0.2419 — 2(= 2.2419).

1 2 3 4

6 7 8 9

Tenths of the

10 Tabular
Difference

12345

6532
6628
6721
6812
6502

EREEER BEEER AoU0e LUoWoel ROURNN DONRE =emre S e
VRNRIN Rwo—-d VNN BRLL=O WVONRAN RO VNN BL~O
w
-
*~
-

0043 0086 0128 0170
0453 0492 0531 0569
0828 0864 0899 0934
1173 1206 1239 1271
1492 1523 1553 1584

1790 1818 1847 1875
2068 2095 2122 2148
2330 2355 2380 2405
2577 2601 2625 2648
2810 2833 2856 2878

3032 3054 3075 3096
3243 3263 3284 3304
3444 3464 3483 3502
3636 3655 3674 3692
3820 3838 3856 3874

3997 4014 4031 4048

4166 4183 4200 4216
4330 4346 4362 4378
4487 4502 4518 4533
4639 4654 4669 4683

4786 4800 4814 4829
4928 4942 4955 4969
5065 5079 5092 5105
§198 5211 5224 5237
§328 5340 5353 5366

5453 5465 5478 5490
5575 5587 5599 5611
5694 5705 5717 5729
5809 5821 5832 5843
5922 5933 5944 5955

6031 6042 6053 6064
6138 6149 6160 6170
6243 6253 6263 6274
6345 6355 6365 6375
6444 6454 6464 6474

6542 6551 6561 6571
6637 6646 6656 6665
6730 6739 6749 6758
6821 6830 6839 6848
6311 6920 6928 6937

0212
0607
0969
1303
1614

1903
2175
2430
2672
2900

31s
3324
3522
3711
3892

4065
4232
4393
4548
4698

4843
4983
5119
5250
5378

5502
5623
5740
5858
5966

6075

6484

6580
6675
6767
6857
6946

0253 0294 0334 0374
0645 0682 0719 0755
1004 1038 1072 1106
1335 1367 1399 1430
1644 1673 1703 1732

1931 1959 1987 2014
2201 2227 2253 2279
2455 2480 2504 2529
2695 2718 2742 2765
2923 2945 2967 2989

3139 3160 3181 3201
3345 3365 3385 3404
3541 3560 3579 3598
3729 3747 3766 3784
3909 3927 3945 3962

4082 4099 4116 4133
4249 4265 4281 4298
4409 4425 4440 4456
4564 4579 4594 4609
4713 4728 4742 4757

4857 4871 4886 4500

4997 5011 5024 5038

5132 5145 5159 5172
5263 5276 5289 5302
5391 5403 5416 5428

5514 5527 5539 5551
5635 5647 5658 5670
5752 5763 5775 5786
5866 5877 5888 5899
5977 5988 5999 6010

6085 6096 6107 6117
6191 6201 6212 6222
6294 6304 6314 6325
6395 6405 6415 6425
6493 6503 6513 6522

6590 6599 6609 6618
6684 6693 6702 6712
6776 6785 6794 6803
6866 6875 6884 6893
6955 6964 6972 6981

0414

1461|Toavold inter-

tion in the

! epen

2041/isblo on peges
2304/416 snd 416,

BRI it AR AOVNNN NRERV VWOOO =

* Taken, with permission, from E. V. Huntington’s Four Place Tables, published
bv Houghton Mifflin Company.

413



414

ECONOMIC STATISTICS

hnunnuntunnn Lnnnnon

AN

NNNNN aN9a

WOWDN ONNONW 00D XK 6000 %0 00 ¢
LVoNain mbib-D oNohn rhv-o LoNrn hbbm® VNN Bubneo VNI Bk
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6998 7007 7016 7024
7084 7093 7101 7110
7168 7177 7185 7193
7251 7259 7267 7275
7332 7340 7348 7356

7412 7419 7427 7435
7490 7497 7505 7513
7566 7574 7582 7589
7642 7649 7657 7664
7716 7723 7731 7738

7789 7796 7803 7810
7860 7868 7875 7882
7931 7938 7945 7952
8000 8007 8014 8021
8069 8075 8082 8089

8136 8142 8149 8156
8202 8209 8215 8222
8267 8274 8280 8287
8331 8338 8344 8351
8395 8401 8407 8414

8457 8463 8470 8476
8519 8525 8531 8537
8579 8585 8591 8597
8639 8645 8651 8657
8698 8704 8710 8716

8756 8762 8768 8774
8814 8820 8825 8831
8871 8876 8382 8887
8927 8932 8938 8943

7033
7118
7202
7284
7364

7443

8982 8987 8993 8998 9004

9036 9042 9047 9053
9090 9096 9101 9106
9143 9149 9154 9159

.9196 9201 9206 9212

9248 9253 9258 9263

9299 9304 9309 9315
9350 9355 9360 9365

9400 9405 9410 9415

9450 9455 9460 9465
9499 9504 9509 9513

9547 9552 9557 9562
9595 9600 9605 9609
9643 9647 9652 9657
9689 9694 9699 9703
9736 9741 9745 9750

9782 9786 9791 9795
9827 9832 9836 9841
9872 9877 9881 9886
9917 9921 9926 9930
9961 9965 9969 9974

7042 7050 7059 7067
7126 7135 7143 7152
7210 7218 7226 7235
7292 7300 7308 7316
7372 7380 7388 7396

7451 7459 7466 7474
7528 7536 7543 7551
7604 7612 7619 7627
7679 7686 7694 7701
7752 7760 7767 7774

7825 7832 7839 7846
7896 7903 7910 7917
7966 7973 7980 7987
8035 8041 8048 805S
8102 8109 8116 8122

8169 8176 8182 8189
8235 8241 8248 8254
8299 8306 8312 8319
8363 8370 8376 8382
8426 8432 8439 8445

8488 8494 8500 8506
8549 8555 8561 8567
8609 8615 8621 8627
8669 8675 8681 8686
8727 8733 8739 8745

8785 8791 8797 8802
8842 8848 8854 8859
8899 8904 8910 8915
8954 8960 8965 8971
9009 9015 9020 9025

9063 9069 9074 9079
9117 9122 9128 9133
9170 9175 9180 9186
9222 9227 9232 9238
9274 9279 9284 9289

9325 9330 9335 9340
9375 9380 9385 9390
9425 9430 9435 9440
9474 9479 9484 9489
9523 9528 9533 9538

9571 9576 9581 9586
9619 9624 9628 9633
9666 9671 9675 9680
9713 9717 9722 9727
9759 9763 9768 9773

9805 9809 9814 9818
9850 9854 9859 9863
9894 9899 9903 9908
9939 9943 9948 9952
9983 9987 9991 9996
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0004 0009 0013 0017 0022 0026 0030 0035 0039 0043
0048 0052 0056 0060 0065 0069 0073 0077 0082 0086
0090 0095 0099 0103 0107 0111 0116 0120 0124 0128
0133 0137 0141 0145 0149 0154 0158 0162 0166 0170
0175 0179 0183 0187 0191 0195 0199 0204 0208 0212

0216 0220 0224 0228 0233 0237 0241 0245 0249 0253
0257 0261 0265 0269 0273 0278 0282 0286 0290 0294
0298 0302 0306 0310 0314 0318 0322 0326 0330 0334
0338 0342 0346 0350 0354 0358 0362 0366 0370 0374
0378 0382 0386 0390 0394 0398 0402 0406 0410 0414

0418 0422 0426 0430 0434 0438 0441 0445 0449 0453
0457 0451 0465 0469 0473 0477 0481 0484 0488 0492
0496 0500 0504 0508 0512 0515 0519 0523 0527 0531
0535 0538 0542 0546 0550 0554 0558 0561 0565 0569
0573 0577 0580 0584 0588 0592 0596 0599 0603 0607

0611 0615 0618 0622 0626 0630 0633 0637 0641 0645
0648 0652 0656 0660 0663 0667 0671 0674 0678 0682
0686 0689 0693 0697 0700 0704 0708 0711 0715 0719
0722 0726 0730 0734 0737 0741 0745 0748 0752 0755
0759 0763 0766 0770 0774 0777 0781 0785 0788 0792

0795 0799 0803 0806 0810 0813 0817 0821 0824 0828
0831 0835 0839 0842 0846 0849 0853 0856 0860 0864
0867 0871 0874 0878 0881 0885 0838 0892 0896 0899
0903 0906 0910 0913 0917 0920 0924 0927 0931 0934
0938 0941 0945 0948 0952 0955 0959 0962 0966 0969

0973 0976 0980 0983 0986 0990 0993 0997 1000 1004
1007 1011 1014 1017 1021 1024 1028 1031 1035 1038
1041 1045 1048 1052 1055 1059 1062 1065 1069 1072
1075 1079 1082 1086 1089 1092 1096 1099 1103 1106
1109 1113 1116 1119 1123 1126 1129 1133 1136 1139

1143 1146 1149 1153 1156 1159 1163 1166 1169 1173
1176 1179 1183 1186 1189 1193 1196 1199 1202 1206
1209 1212 1216 1219 1222 1225 1229 1232 1235 1239
1242 1245 1248 1252 1255 1258 1261 1265 1268 1271
1274 1278 1281 1284 1287 1290 1294 1297 1300 1303

1307 1310 1313 1316 1319 1323 1326 1329 1332 1335
1339 1342 1345 1348 1351 1355 1358 1361 1364 1367
1370 1374 1377 1380 1383 1386 1389 1392 1396 1399
1402 1405 1408 1411 1414 1418 1421 1424 1427 1430
1433 1436 1440 1443 1446 1449 1452 1455 1458 1461

1464 1467 1471 1474 1477 1480 1483 1486 1489 1492
1495 1498 1501 1504 1508 1511 1514 1517 1520 1523
1526 1529 1532 1535 1538 1541 1544 1547 1550 1553
1556 1559 1562 1565 1569 1572 1575 1578 1581 1584
1587 1590 1593 1596 1599 1602 1605 1608 1611 1614

1617 1620 1623 1626 1629 1632 1635 1638 1641 1644
1647 1649 1652 1655 1658 1661 1664 1667 1670 1673
1676 1679 1682 1685 1683 1691 1694 1697 1700 1703
1706 1708 1711 1714 1717 1720 1723 1726 1729 1732
1735 1738 1741 1744 1746 1749 1752 1755 1758 1761
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6 1 2 3 4 &6 ¢ 1 8 9

0.1761 1764 1767 1770 1772 1775 1778 1781 1784 1787
1790 1793 1796 1798 1801 1804 1807 1810 1813 1816
1818 1821 1824 1827 1830 1833 1836 1838 1841 1844
1847 1850 1853 1855 1858 1861 1864 1867 1870 1872
1875 1878 1881 1884 1836 1889 1892 1895 1898 1901

1903 1906 1909 1912 1915 1917 1920 1923 1926 1928
1931 1934 1937 1940 1942 1945 1948 1951 1953 1956
1959 1962 1965 1967 1970 1973 1976 1978 1981 1984
1987 1989 1992 1995 1998 2000 2003 2006 2009 2011
2014 2017 2019 2022 2025 2028 2030 2033 2036 2038

0.2041 2044 2047 2049 2052 2055 2057 2060 2063 2066
2068 2071 2074 2076 2079 2082 2084 2087 2090 2092
2095 2098 2101 2103 2106 2109 2111 2114 2117 2119
2122 2125 2127 2130 2133 2135 2138 2140 2143 2146
2148 2151 2154 2156 2159 2162 2164 2167 2170 2172

2175 2177 2180 2183 2185 2188 2191 2193 2196 2198
2201 2204 2206 2209 2212 2214 2217 2219 2222 2225
2227 2230 2232 2235 2238 2240 2243 2245 2248 2251
2253 2256 2258 2261 2263 2266 2269 2271 2274 2276
2279 2281 2284 2287 2289 2292 2294 2297 2299 2302
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2380 2383 2385 2388 2390 2393 2395 2398 2400 2403
2405 2408 2410 2413 2415 2418 2420 2423 2425 2428

2430 2433 2435 2438 2440 2443 2445 2448 2450 2453
2455 2458 2460 2463 2465 2467 2470 2472 2475 2477
2480 2482 2485 2487 2490 2492 2494 2497 2499 2502
2504 2507 2509 2512 2514 2516 2519 2521 2524 2526
2529 2531 2533 2536 2538 2541 2543 2545 2548 2550

0.2553 2555 2558 2560 2562 2565 2567 2570 2572 2574
2577 2579 2582 2584 2586 2589 2591 2594 2596 2598
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2648 2651 2653 2655 2658 2660 2662 2665 2667 2669

2672 2674 2676 2679 2681 2683 2686 2688 2690 2693
2695 2697 2700 2702 2704 2707 2709 2711 2714 2716
2718 2721 2723 2725 2728 2730 2732 2735 2737 2739
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2765 2767 2769 2772 2774 2776 2778 2781 2783 2785
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INDEX

Abscissa, 104
Accuracy, degree of, 402
in a source, 34
Adjusted relatives, 343
Age of population in United States, 65
Aggregate, 22
as an index, 278
Amplitude, 357
Analysis, of series, 91, 345
statistical, §
Annalist, The, 344
Arithmetic average of ratios, 279
Array, 193, 234
Arthur, H. B,, 264 .
Automobile registration, 79
Average, 25
arithmetic, 159
exponential, 152
for a frequency series, 168
geometric, 161, 190
good requisites of an, 157
harmonic, 161, 190
inverse-exponential, 192
other simple, 280
of price relatives, 273
properties of, 155
requisites of an, 157
types of, 159
weighted, 163
Average deviation, 200
of a normal curve, 409
Axis, 103

B

Background for plotting curves, 107
Bank deposits, velocity of, 96
Bar diagram, 93
Base, price, 264
Bias, type, 290
weight, 291

Bimodal, 135
Blank forms, questionnaire, 55
for transcription, 77
Block diagram, 121, 128, 135
Blooming mills, employee earnings, 72
Bonds, issued by corporations, 376
yield on, government, 372
Boots and shoes, earnings of employees,
124
production of, 301, 346, 352, 387
cycles in, 360
Business, number of concerns, 377
Business cycle, 361

C

Calculation of r, 241, 244, 245
Call loans, interest on, 383
Capacity of freight cars, 175
Capital of selected national banks, 140,
169
Captions, 70, 73
Categorical calculation of r from tables,
241 N
Categorical charting of series, 91
Categorical series, 13, 93
Cell, 234, 244
Cement production, 327, 331 341, 384
Central ordinate, 307 :
Characteristics, 127
probable error of, 218
Chart, 15
kinds of, 93
publication, 92
working, 92
Charting, categorical series, 91
frequency series, 119
instruction for, 405
time series, 102
Cigars, tax-paid withdrawals, 382
Class interval, 119, 120, 174
Class limits, 119
Class mark, 120, 151
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Class I railroads, freight cars, 89
operating revenues, 83
percentage, net to gross, 372

Classfication, rule of, 12, 62

Cluster, closeness of, 334

Code, coding of returns, 59

Coefficient, of correlation, 239
of dispersion, 206
quartile, 207
of skewness, 207
of variation, 207

Coke, production of, 88

Collection, defined, 38

Commodities, price of, 263, 286

Comparability of data, 36

Comparison of time graphs, 116

Component-part diagram, 95

Compound-interest curve, 318

Computation, instructions for, 400
of line of trend, 305

Concerns in business, number of, 377

Construction of tables, 60

Coordinates, 104

Corporate bonds, issued, 376

Corporate income, 371, 375, 376

Correlation, categorical data, 241
coefficient of, 239, 241
definition of, 230
derivation from table, 244
lagging, 363
multiple, 255
negative, 230
partial, 255
Pearsonian, 241
positive, 230
spurious, 254
table, description of, 231
time series, 363

Cotton, prices of, 266
production of, 31
yield of, per acre, 377

Cotton mill, wages of employees, 64, 68,

69, 380

Counting process, 64

Coupon rate on industrial bonds, 140

Cross moment, 241

Cross product, 241

Cross-section paper, 394

Crossing of index numbers, 290

Cumulative frequency, 135, 199
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Curve, normal, 407
parameter of, 407
superimposed, 356
Curve-fitting, 186
by moments, 228
Cycles, 363
of boot and shoe industry, 360
of business, 361
of pig iron production, 356
in standard units, 358
of stock prices, 388
Cyclical fluctuations, 299, 353, 356, 363

D

Data, categorical charts for, collection
of, 38, SO

primary, 50 ‘

revision of, secondary, 18, 50
Decile, 138
Deflation, statistical, 296
Deposits, national banks, 85
Determination of lag, 365
Deviation, average, 200

irregular, 299

from normal, 333

in normal curve, 409

quartile, 193

standard, 201

from trend, 350
Diagram, 15

bar, 16

block, 17, 121

component part, 95

pictorial, 97

scatter, 231, 234, 235
Discrete series, 15, 139, 175
Displacement between columns, 333
Dispersion, 127, 193

coefficient of, 206

measure of, 215
Dividends on stock, 180

E

Earnings, in blooming mills, 72
of bookkeepers, 176
in boot and shoe industry, 124
on common stock, selected, 232, 164
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Famings, of quarry employees, 180
Editing, 57
Elimination, of seasonal variation, 342
of secular trend, 316
Enumeration, 53
Error curve, 208, 407
of estimate, 131, 249
probable, 215
of sampling, 365
Estimated figures, 403
Excess reserves, of member banks, 376
Exponential average, 192
Exports, of gold, 372
of iron and steel, 13
Extrapolation, 115

F

Federal Reserve Banks, deposits, of
United States Treasury, 14
excess reserves of, 376
. holdings of United States Govern-
ment securities, 103
loans, 11
reserve ratio, computation of, 82
Fisher, Prof. Irving, 269
his Ideal Index, 292
Fit, goodness of, 251
Fluctuation, cyclical, 299, 353
Footnotes, to indicate source and unit,
7
Forecasting, 363
by analysis of cycles, 362
sequence, 367, 368
Formally discrete, 175
Forms, blank, 55
for computation, 80
questionnaire, 55
for transcription, 77
Frequency or frequencies, 119
average of, 168
charting, series, 119
cumulative, 135, 199
discrete, 139, 168
grouped, 139
moments of, 227
polygon, 120, 135, 141
weighted, 144
Frequency series, 12
cumulative, 199
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Frequency series, mean of, 174
mode of, 185 .
quartiles of, 198

Frickey, Prof. Edwin, 291, 368

G

Gaussian error curve, 209
General mean, 236, 240
Geometric average, 161, 190
as index, weighted, 288, 289
Gold imports, 372
Goodness of fit, 251
Graph line, 102
Graphic examination of trend, 300
Graphic presentation, 92
Graphic representation of price changes,
267
Grid, 102, 104
Guides, in tables, 73

H

Harmonic index, weighted, 287, 289
Harmonic mean, 161, 190, 280
Harvard index, 388
Histogram, 17
Homoclitic, 237
Homogeneity, 18

defects in, 34

in frequency series, 35
Homoscedasticity, 237

I

Ideal Index, 292
Imports of gold, 372
Incomes, of corporations, 371, 373, 375,
376 ‘
reported from dividends, 180
Increment rate, 307
Index numbers, 263
adjusted for seasonal variation, 339
aggregate, 278, 279, 281
approach to problem, 277
arithmetic (average), 281
averages, 273, 279
bias, 290, 291
chain, 281 i
of commodities, 269
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Index numbers, croséing of, 291

economic conditions, 388

of factory employment, 160

fixed base, 281

general purpose, 285

geometric, 281, 288

harmonic, 281, 287

of industrial production, 42

of manufacturing, 160

median, 281

mode, 281

of prices, 147

purpose of, 269, 284

special purpose, 285

tests of good, 293

weights used by U:. S. Bureau of
Labor Statistics, 373

Intercept, 137

Interpolation, 114

Interval, class, 13, 120, 139
Inverse-exponential average, 192
Iron and steel, 13, 14, 20
Iron-ore mines, 87

Isolated value, 139

Item, statistical, 7, 168

L
Labels, 7, 71
Laboratory procedure, 391
Lag, 362, 363

determination of, 365
maximum correlation, 363

Lead, 362

Least squares, principle of, 182
Legend, for maps, 95

Line graph, 102

Lines of regression, 247 -

Link relatives, 330, 335

median, 335

Logarithmic chart (ratio chart), 225

four-place table, 413

M

Maladjustment of prices, 277
Map, statistical, 94
Mean, 127, 155, 156

.

arithmetic, 155
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Mean, general mean, 236, 240
geometric, 155, 280
harmonic, 155, 280
lines, 240
of price relatives, 277
properties of, 181
related to mode and median, 188
weighted, 280
Measures, of dispersion, 193, 21§
of position, 199
Median, 138, 156, 159
of link relatives, 330, 33§
properties of, 184
related to mean and mode, 188
Member banks, deposits of, 374
Mitchell, W. C., 273
Mode, 135, 156
of a frequency series, 185
as the maximum ordinate, 214
multimodal, 13§
as related to the mean and median,
188
Moments, 221
cross (products), 241
first, second, third, 227
of a frequency series, 227
use in fitting curves, 228
Motor cars, registration by states, 79
Multimodal, 135 .
Multiple correlation, 255
Multiple frequency table, 133

N

National banks, deposits, 85
in Michigan, capital of, 140, 169, 379,
381
in Ohio, 378
National income, industrial origin, 373
New York Central Railroad, freight
revenue, 30
Normal cusve, areas under, 409
average deviation, 409
fitting of, 209
or law of error, 208, 407
ordinates of, 409, 412
quartiles of, 408
Normal points, 117
Normal trend, 351
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Oats, price of, 256
Ogive, 135
Open ends, 244
Order of tabulation, 66
Ordering of items, 363
Ordinates, 104
central, 307
of normal curve, 214
of trend, 311
Origin, 177
Original data, 38

Parameter, 209
Partial correlation, 255
Partial regression, 259
Pearsonian coefficient, 241
Per capita figures, 25
Percentiles, 138
Persons, Warren M., 291
Petroleum, production of, 383
Pictorial diagram, 97
Pie diagram, 100
Pig iron, production, 354, 385
cycles of, 359
Polygon, of frequencies, 120
Population, by ages, of United States, 65
statistical, 52, 130, 216
Portland cement, production of, 327,
341, 384
Price, base, 264
changes of, 267
commodity (index), 263
copper, 109
cotton, hogs, petroleum, pig iron,
wheat, 286
cotton, oats, wheat, 266
graphic representation, 267
maladjustment of, 277 .
of selected commodities, 271
of selected common stock, 232
Price index, 263, 269
of the U. S. Bureau of Labor Statis-
tics, 147
Price relatives, 264, 273
frequency distribution of, 273, 274
Probability curve, 209
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Probable error, 215
of the characteristics, 218
Procedure, in laboratory, 391
Product, cross, 241
Production, of boots and shoes, 387
of cement (Portland), 327, 331, 384
of petroleum, 383
of pig iron, 354, 385
Products, as variables, 25
Properties, of averages, 155
of the median, 184
Publication tables, preparation of, 81
Puddling mills, wages of employees, 72
Punch cards, 64

Q

Quality, of a source, 46
Quantities, as weights, 289
Quarry employees, earnings of, 180
Quarterly data, analysis of, 345
Quartile, of a frequency series, 198
of a normal curve, 408
upper and lower, 138
Quartile coefficient, 207
Quartile deviation, 193
Questionnaire, 55, 56

R

Railroads, Class I, depreciation rate, 14
freight cars, capacity, 89
operating revenue, 83
passenger miles, 89

Random sample, 216, 217

Range, 197

Rates, 23, 25, 166

Ratios, 23, 166

chart, 319
correlation, 253
scale, 268, 328

Reference, to source, 10

Registration, 53

Regression, equations of, 258

linear, lines of, 235, 247
partial, 258
planar, 260
Relative frequency, 123
Relatives, 263
adjusted, 343, 351
chain, 265
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Relatives, fixed-base, 264

link, 264

median, link, 335

of prices, 264
Requisites of a good average, 157
Reserve ratio of Federal Reserve Banks,

82

Reserves, excess, for member banks, 376
Revisions, of data, 41, 403
Rulings, in tables, 72

S

Sales of two mail order houses, 108
Sample (sampling), 27, 51, 52
by design, 216
errors of, 131, 158, 215, 365
random, 216
representative, 216, 270
statistical, 130, 158
Scale, arithmetic, 16, 102, 108
logarithmic, 16, 108, 112
ratio, 108, 112
selection of, 104
Scatter diagrams, 231, 234, 235
Seasonal variation, 298, 326, 363
-determination of seasonal indexes,
arithmetic method, 340
logarithmic method, 338
deviation from trend, 350
distribution of link relatives, 332
elimination of, 342
division, 350
subtraction, 350
graphic evidence, 326
link relative method, 330
quarterly data, 345
tendency, 326
Secular trend, 298, 363
elimination of, 316
quarterly data, 347
Sequence, forecasting, 363, 367, 368
Series, 11-13, 18
categorical, 13, 18, 30, 93
discrete, 15
frequency, 13, 18
time, 13, 18
types of, 12
Silver production, 374
Skeleton method, 178
for computing, the coefficient of corre-
lation, £, 245
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Skeleton method, fof «computing, the
mean, 177
the standard deviatipn, 205

Skew series, extremely ¢'jew, 223

moderately skew, 224
Skewness, 127, 221

coeficients of, 221

formulas, 222
Smoothing, 114, 129, 130, 132

of normal curve, 214
Source, 38

compilation from, 48

indicating, 71

original, 39~

primary, 39

quality of, 45

reference, 10

secondary, 39
Spacings in tables, 73
Specification, of an item, 7
Spurious correlation, 254
Standard deviation, 201

in normal curve, 412
Standard units, 215, 358

in coefficient of correlation, 241
Statistical analysis, §
Statistical argiments, §
Statistical data, §
Statigtical items, 5, 7
Statistical map, 94, 97-99
Statistical series, 6, 11, 12
Statistics, 6
Stock prices, cycles of, 388
Stockholders of certain large corpora-

tions, 69

Stub, 12, 70, 73, 168
Summarization, analytical, 155
Summary numbers, 155
Superposed curves, 356
Survey, methods for conducting, §3

primary, 50, 51
Swings, cyclical, 356

T

Table of logarithms, 413

Tables, general, 60
presentation, 75
publication, 75, 81
summary, 61, 74, 75
working, 75, 76, 78

Tabulation, order of, 66
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Tax returns, L .poradénl, consolidated,
14 '
individuals, 28, 179
Tests, of a good average, 157
of a good index number, 291, 293
Time graphs, 116
Time series, 13
charting of, 102
components, 298
correlation of, 363
Ton-miles, percentage of net to gross,
n
Trade value of merchandise, 84
Transcription, specifications for, 391
Treasury bonds, 372
Trend, secular, 298
apparent, 304
broken, 317
compound interest, 319
curvilinear, 317
elimination of, 316
graphic examination of, 300
horizontal, 317
line of, computed, 305
negative, 317
ordinates of, 311
parabola, 322
selection of interval, 304
Type bias, 290
Types, of averages, 159
of series, 12
Typical value, 155

U

Unemployed, number of persons, 158
United States Bureau of Labor Statis-
tics, wholesale price index, 373
United States Revenue collections, 373
United States Steel Corporation, num-

ber of employees, 29
United States Treasury bonds, 372
Units, 8
indicating, 71
lack of definiteness, 34
standard, 215, 358
as width of class interval, 177

v

Value of contracts awarded (index), 80
index of U. S. Bureau of Labor
Statistics, 373
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Values as weights, 285, 289
Variables, 18, 120, 168, 231
complexity of, 21
derived, 26
expressed in class intervals, 177
as products, 25
Variates, 18, 119
associated, 231
Variation, 3, 108
absolute, 163
coeflicient of, 207
relative, 163
seasonal, 323, 298
elimination of, 342
Vehicles and equipment, production of,
86
Velocity of bank deposits, method of
computing, 90

w

Wage rate, in building trades, 132
Wages, average for males under age 16,
81
of clerical workers, 122
of bookkeepers, 119
in cotton mills, certain employees, 380
Weighted averages, 163
Weighted frequencies, 144
Weighted indexes, aggregate, 289
arithmetic, 289
calculation of, 287
geemetric, 288, 289
harmonic, 288, 289
Weighting, arbitrary, 284
explicit, 283
implicit, 283
index numbers, 283
purpose of, 284
Weights, calculation, 287
class, 295
commodity, 295
constant, 294
derivation of, 296
values in exchange, 285
Wheat prices, 266
Wholesale price index of U. S. Bureau of
Labor Statistics, 373
Working table, purpose of, 78

VA
Zero points, 117



