Industry diffusion indexes
for average weekly hours

RICHARD ESPOSITO AND KENNETH SHIPP

The Bureau of Labor Statistics has developed diffusion
indexes of average weekly hours of production workers
on private nonagricultural payrolls. The indexes cover
both nonmanufacturing and manufacturing industries at
more detailed industry levels than the 20-industry in-
dexes produced currently by the Department of Com-
merce.

The new indexes measure the dispersion of increase in
hours. The Average Weekly Hours Diffusion Index indi-
cates the percentage of industries which had gains in
their monthly average weekly hours series. For example,
a diffusion index of 25.0 means that 25 percent of the
industries covered by the index had increased average
weekly hours for the month.

The indexes were computed for time spans of 1, 3, 6,
9, and 12 months. Each is centered on the midpoint of
the span, or as close to it as possible. Thus, a 3-month
diffusion index measures the percentage of industries
with hours rising based on the middle month. A
6-month index is centered on the third month. One-
month indexes measure the gain in hours from the pre-
vious to the current month. (See table 1, pp. 34-35.)
Data for average weekly hours are based on the week
including the 12th day of the month. Each index was
computed using the following algorithm:

A + B/2

"= * 100,
A+B+C

where:

A = The number of industries which have an in-
crease in their average weekly hours for the
specified period;

B = The number of industries which have no chang-
es in their average weekly hours for the speci-
fied period; and

C = The number of industries which have declining
average weekly hours for the specified period.

For the 1-, 3-, 6-, and 9-month span indexes, the av-
erage weekly hours data have been seasonally adjusted
before computation of the index. Average weekly hours
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are calculated to tenths of an hour; thus, a change from
40.0 to 40.1 hours is an increase. Of the industries with
no change in their average weekly hours, half are con-
sidered to have risen and half to have fallen. The
12-month span index uses unadjusted data.

The Bureau has expanded the number of industries
covered by the current diffusion index, so as to include
nonmanufacturing industries, as well as changing to a
more detailed unit within manufacturing. The current
index produced by the Commerce Department has
2-digit Standard Industrial Classification (SIC) industries
in manufacturing only. The new detail includes all
3-digit SIC categories in the manufacturing sector and
2-digit SIC categories in the nonmanufacturing sector.

The result of the expansion is the use of 186 indus-
tries to compute the indexes. Forty-nine of these indus-
tries are in the nonmanufacturing sector and the
remaining 137 industries are in the manufacturing sec-
tor. The diffusion indexes, which contain both manufac-
turing and nonmanufacturing, are still heavily weighted
toward the former.

Historical diffusion indexes, particularly those prior
to 1972, reflect the industry detail available, and there-
fore cover fewer industries, as shown in the following
tabulation:

Industries
Period Manufacturing  Nonmanufacturing
Feb. 1958 to Dec. 1963 . 90 14
Jan. 1964 to Dec. 1971 . . 91 17
Jan. 1972 to present . . .. 137 49

There is some overlap for the different indexes, due to
the time lag necessary to produce an index. No attempt
was made to produce an index prior to 1958 because of
the lack of data.

Clear cyclical patterns can be discerned for the 3-, 6-,
9-, and 12-month indexes. Turning points in the diffu-
sion indexes were tentatively determined using methods
developed by Bry and Boschan'. Table 2 on page 36
compares these turning points with peaks and troughs
designated by the National Bureau of Economic Re-
search (NBER).

The data in table 2 suggest that the Average Weekly
Hours Diffusion Index is an indicator which precedes,
or leads, the NBER reference dates. However, in the pe-
riod since 1958, many additional peaks and troughs
were also identified. These extra cycles make analysis of
the Average Weekly Hours Diffusion Index somewhat
ambiguous. We suggest that several other economic
phenomena be observed in conjunction with the index’s
cyclical movements when predicting economic move-
ment.

To determine industry bias, diffusion indexes were
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Table 1. Diffusion indexes of average weekly hours in manufacturing and nonmanufacturing sectors by month, year, and
span

1-month span

Year
Jan, Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

1958 ...... — 375 48.6 26.9 48.1 69.2 64.4 755 837 452 726 625
1959 ...... 60.6 663 56.7 716 452 466 389 51.4 48.1 457 389 726
1860 ...... 433 245 481 36.5 70.2 274 514 428 231 61.1 26.0 15
1961 ...... 885 66.3 409 678 476 745 668 615 50.5 736 68.3 413
1962 ...... 255 61.1 707 70.7 327 442 452 46.2 7.2 144 548 433
1963 ...... 66.8 423 548 346 779 58.7 457 50.0 649 51.0 317 63.0
1964 ... ... 212 81.0 38.0 727 370 56.9 63.9 53.7 282 68.1 60.6 65.7
1965 . ..... 64.8 528 648 227 76.9 41.2 51.4 58.8 47.2 69.4 60.6 648
1966 ... ... 51.4 755 333 48.1 468 394 333 59.7 421 486 333 30.1
1967 ...... 67.6 134 50.9 639 306 50.5 66.7 50.9 56.0 4.2 699 338
1968 ...... 227 80.1 26.4 176 838 56.5 389 51.9 69.4 403 36.1 398
1969 ...... 58.3 306 77.3 491 440 a7 39.8 50.0 616 30.1 a7 60.2
1970 ... ... 366 329 394 30.1 329 48.1 63.0 329 213 704 51.9 55.6
071 ... 625 407 62.0 458 69.4 52.3 62.0 412 37.0 65.3 704 620
1972, .. 56.0 513 530 63.7 247 55.9 465 53.0 465 60.5 54.0 36.3
1973 ..., 449 71.2 58.1 50.0 31.7 406 56.7 35.2 63.2 36.8 66.7 409
1974 .. ..., 51.9 376 473 199 80.4 417 38.4 457 293 347 217 403
1975 ... .. 55.4 228 435 454 61.3 57.0 750 629 56.5 56.2 728
1976 ...... 728 315 347 347 728 28.0 58.6 320 36.3 59.4 52.2 57.0
1977 ... 277 817 347 63.2 452 58.9 363 473 495 613 406 419
1978 . ..... 218 58.1 83.1 s 199 60.5 511 398 505 43.0 52.7 438
1979 ... 589 34.1 624 177 75.8 54.6 50.8 457 56.7 37.9 57.0 484
1980 ...... 60.8 296 26.9 50.3 293 401 422 67.7 65.1 54.3 58.1 575
1981 ...... 69.9 183 55.1 632 66.4 33.1 50.5 427 234 50.9 344 %63
1982 ...... 124 87.9 285 516 56.7 497 50.3 411 3.8 470 49.2 55.4
1983 ...... 745 »18.3 °75.0 — — - — — — - — -

3-month span
1956 . ..... - — 284 365 57.2 740 832 84.6 78.4 86.5 721 788
1959 . ... .. 84.1 68.3 721 620 59.6 385 4 <399 B W 4 423 341 572 57.7
1960 ...... 375 240 255 514 380 529 35.1 288 313 197 96 208
1961 ...... 50.1 87.0 65.9 46.2 78.4 755 80.8 60.1 774 81.3 745 | 433
1962...... 308 54,3 83.7 724 50.5 293 385 49.0 =245 370 240 630
1963 ...... 56.3 62.0 35.1 61.1 702 745 50.0 62.0 66.8 476 486 255
1964 ... .. 630 457 829 48.1 620 472 63.0 38.0 51.4 57.4 759 722
1965 . ..... 69.0 73.1 338 55.6 329 67.1 403 47.7 65.3 65.7 750 639
1966 . ... .. 829 64.4 59.7 347 36.1 329 375 38.0 454 319 264 324
1967 ...... 148 208 174 421 468 463 653 66.7 468 56.0 412 306
1968 ...... 528 49.1 352 375 639 76.9 48.1 60.2 634 472 269 412
1969 ...... 324 63.0 51.4 708 384 324 329 47.2 403 375 366 426
1970 ...... 329 227 213 199 222 42,1 417 245 2t8— 38.4 60.6 634
1971 ... ... 48.1 57.4 50.9 73.1 66.2 727 56.0 449 50.9 671" 75.9 76.4
1972 ..., 736 653 605 50.5 50.5 36.0 52.7 50.5 56.5 53.2 46.0 39.2
1973 ..., 543 67.7 69.9 433 31.7 409 40.1 57.0 34,9 629 444 538
1974 ... ... 333 347 199 433 39.2 69.9 33.1 255 274 185 218 31.2
1975 ...... 228 288 385 57.0 66.4 55.6 758 80.1 76.1 618 731 80.9
1976 ...... 728 419 231 489 484 68.0 29.0 31.7 31.7 49.2 64.0 344
1977 ..., 69.1 618 817 46.2 62.6 406 427 358 56.2 516 457 169
1978 ...... 28.0 63.2 86.3 731 50.5 38.7 495 478 409 444 411 519
1979 ... .. 411 56.7 220 411 344 758 50.5 484 403 497 495 64.8
1980 ...... 411 258 26.1 242 28.0 28.8 47.8 66.1 79.3 69.9 67.2 79.6
1981 ..., 470 427 344 720 60.2 497 336 228 255 220 427 124
1962 ...... 54.6 435 785 425 57.5 56.5 454 34.1 333 14 546 76.9
1983 ...... °49.2 648 — - — — — — — — - —

6-month span
1958 .. .... — - — 46.6 721 813 788 91.3 89.4 93.3 93.3 817
1959 .. .. .. 9.3 774 68.8 59.1 51.0 442 327 29.3 51.0 476 264 303
1960 ... ... 356 385 192 269 38.9 264 48.1 115 77 288 375 51.0
1961 ..... 48.1 64.4 918 76.0 70.2 74.0 84.1 88.5 76.4 59.6 625 755
1962...... 678 51.0 56.7 67.8 57.2 58.7 240 30.3 31.3 409 409 35.1
1963 .. ... 47.1 615 740 630 63.9 72 80.3 514 538 313 635 413
1964 ... ... 52.4 60.1 51.9 824 625 454 47.7 648 773 71.8 727 84.7
1965 ...... 537 704 532 481 495 36.1 75.0 61.1 69.9 745 85.2 796
1966 ...... 713 63.9 495 356 26.9 28.7 35.2 28.2 227 398 13.0 162
1967 ...... 157 134 18.4 218 546 56.9 398 65.7 56.5 315 625 41.2
1968 . ... .. 255 412 63.0 727 394 708 80.6 426 35.6 449 329 394
1969 . ... .. 421 528 53.7 36.1 63.0 375 255 29.6 375 35.2 306 227
1970 ...... 264 194 148 231 213 185 255 356 389 343 38.4 867
See note at end of table.
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Table 1. Continued — Diffusion indexes of average weekly hours in manufacturing and nonmanufacturing sectors by month,

year, and span

6-month span
Y

oar Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec.
1971 .. ... 602 64.4 68.5 64.4 685 53.2 66.2 66.2 69.0 676 755 815
1972 ... .. 843 69.4 64.8 505 50.0 48.1 422 57.0 454 425 578 60.5
1973 ... .. 565 497 524 62.9 358 392 317 527 495 449 495 34.1
1974 ... .. 223 32 355 306 N7 217 54.8 148 204 234 121 134
1975 ... .. 315 374 484 433 677 731 677 75.8 828 87.9 76.6 63.7
1976 ..., 489 66.7 419 347 36.8 349 58.6 331 478 239 66.1 694
1977 ... .. 65.9 66.7 656 777 433 52.7 519 489 371 19.4 26.3 57.0
1978 ... .. 64.2 50.3 605 782 nz2 457 285 50.3 414 452 384 511
1979 ... .. 196 33.9 422 366 457 390 704 513 46.0 52.4 414 306
1980 ... .. 371 19.4 16.4 188 247 441 497 59.9 753 839 64.0 62.6
1981 ... 67.2 69.4 497 347 535 293 282 20.7 258 124 315 4“7
1982 ... .. 371 449 50.3 796 36.3 465 382 315 374 58.1 °35.2 °63.7

9-month span
1958 ... .. — — — - — 7286 846 88.0 913 933 94.2 938
1959 ... .. 923 79.8 76.9 70.2 55.8 505 370 56.3 385 255 26.9 308
1960 ... .. 30.3 236 337 337 14.4 236 288 120 356 274 298 409
1961 ... .. 375 716 64.9 76.4 875 822 81.7 832 66.8 822 81.3 779
1962 ..... 764 707 58.7 341 56.3 538 50.0 298 279 322 375 313
1963 . ..., 505 495 736 65.4 736 70.7 60.1 654 471 62.5 485 69.7
1964 .. .. 59.1 514 56.3 745 394 78.7 65.7 796 69.9 787 81.0 495
1965 ... .. 73.1 750 704 625 532 56.5 59.3 63.0 796 80.1 79.2 769
1966 ... .. 731 676 48.6 54.2 421 394 222 148 306 1.1 1.1 13.0
1967 . .- .. 9.3 176 167 245 333 245 54.2 495 329 67.1 56.9 255
1968 .. ... 55.1 59.3 593 454 67.1 76.4 40.7 481 796 347 46.3 55.1
1969 ... .. 53.7 375 329 42.1 52.3 329 56.5 306 245 18.1 227 278
1970 ..., 185 134 259 19.0 14.4 13.9 231 259 366 38.0 508 343
1971 .. ... 56.0 704 704 64.4 60.6 657 745 736 79.2 76.4 792 81.0
1972 ... .. 718 755 73.6 69.9 61.1 54.8 548 478 344 61.3 58.6 59.4
1973 ... .. 50.8 444 508 374 54.0 511 484 347 38.4 376 409 202
1974 ... .. 40.1 301 31.2 242 226 207 16.7 199 430 94 10.8 188
1975 .. ... 18.0 255 336 52.4 58.3 59.1 69.9 790 80.6 833 78.2 62.4
1976 ..... 7o 59.7 645 535 336 258 339 47.0 452 513 519 511
1977 ... 64.8 726 63.4 64.0 57.5 774 462 505 212 255 497 68.5
1978 ... .. 53.2 575 522 535 554 76.1 68.0 427 36.3 427 485 199
1879 ... .. 328 379 409 384 476 344 48.1 427 712 433 333 374
1980 ... .. 26.6 202 239 250 26.3 28.0 38.2 §7.3 66.1 575 726 77.2
1981 ... .. 7.2 65.1 60.5 554 258 175 336 234 9.1 272 253 250
1982 ... .. 272 468 403 40.1 419 69.9 304 433 645 p35.5 P54.8 -

12-month span
1958 ... .. - - — - — - 837 90.4 918 918 933 885
1959 .. ... 88.9 899 716 69.2 55.8 67.3 56.7 322 303 29.3 313 24.0
1960 ... .. 298 269 188 303 202 82 188 37 33 457 288 55.3
1961 ... .. 639 61.1 726 740 88.5 918 67.3 726 88.9 85.1 89.4 784
1962 ... .. 716 668 740 442 33.2 356 635 490 423 245 447 46.2
1963 . ... 49.0 495 56.7 76.4 63.5 69.7 346 67.3 58.7 793 56.7 58.7
1964 ... .. 63.5 68.8 399 51.0 726 788 838 718 806 449 787 713
1965 ... .. 62.5 648 745 727 7598 718 69.4 782 T3 806 67.6 722
1966 ..... 60.6 60.6 62.0 53.7 49.1 292 366 83 1.1 15.7 79 16
1967 ..... 19.9 16.2 236 16.7 310 319 15.7 58.3 50.9 29.2 63.9 713
1968 ... .. 56.5 50.5 59.7 65.7 421 52.3 708 319 63.0 78.2 468 454
1969 ... .. 375 398 329 292 394 426 29.2 417 20.8 19.4 11 148
1970 ..... 264 144 120 153 18.1 15.3 273 231 329 366 574 53.7
1971 ... 514 56.0 66.7 66.2 685 736 713 78.2 736 86.1 727 745
1972 .. .. 67.1 796 81.0 75.0 69.4 62.0 47.3 556 61.6 53.8 57.3 468
1973 ... .. 54.0 403 492 411 484 543 59.1 39.0 293 245 355 347
1974 ... 274 33.1 228 23.1 145 207 215 129 132 355 15.3 177
1975 ... .. 207 N5 430 427 59.4 65.1 75.8 80.4 796 645 78.0 739
1976 ... .. 71.2 578 446 540 56.5 435 210 50.0 540 62.5 48.7 63.2
1977 ... .. 444 59.1 66.4 645 624 55.6 489 290 60.8 66.7 508 465
1978 ... 54.6 500 49.7 39.2 538 538 76.9 61.6 487 183 374 309
1979 ... .. 30.14 349 385 403 454 457 481 438 274 618 309 23.4
1980 ... .. 237 269 258 374 379 427 50.5 384 511 53.8 707 69.4
198t ... .. 707 69.4 39.2 435 333 245 5.6 409 25.0 212 210 250
1982 ... .. 285 231 339 234 325 43.0 809 r30.4 £60.5 — — _

Note: Indexes are computed using seasonally adjusted data, except for the 12-month in- p=preliminary.

dex. Three-digit SIC categories are included in the manufacturing sector, and 2-digit ones in

nonmanufacturing.
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the business cycle!

Table 2. Diffusion index peaks and troughs and those of

P NBER'
Diffusion index peaks reference
1 month 3 months 6 months 9 months 12 months peaks
- — — — — Aug. 1957
Sept. 1958 | Oct. 1958 Nov. 1958 — — Apr. 1960
June 1961 Oct. 1961 Aug. 1961 May 1961 Nov. 1961 —
May 1965 Jan. 1966 Nov. 1965 Oct. 1965 Oct. 1965 -
Feb. 1968 June 1968 July 1968 Sept. 1968 | Dec. 1967 Dec. 1969
Nov. 1971 Dec. 1971 Jan. 1972 Dec. 1971 Oct. 1971 Nov. 1973
Aug. 1975 Dec. 1975 Oct. 1975 Oct. 1975 Aug. 1975 -
Mar. 1978 Mar. 1977 Apr. 1977 June 1977 Mar. 1977 Jan. 1980
— Dec. 1980 Oct. 1980 Jan. 1981 Jan. 1981 July 1981
— — Apr. 1982 - — -
Diffusion index troughs NBER'
reference
1 month 3 months 6 months 9 months 12 months troughs
— — — - — Apr. 1958
Dec. 1960 Nov. 1960 Sept. 1960 | Aug. 1960 June 1960 Feb. 1961
Oct. 1962 Nov. 1962 July 1962 Sept. 1962 | Oct. 1962 -
Feb. 1967 Jan. 1967 Nov. 1966 Jan. 1967 Nov. 1966 -
Sept. 1970 | Apr. 1970 Mar. 1970 Feb. 1970 Mar. 1970 Nov. 1970
Feb. 1975 Oct. 1974 Nov. 1874 Oct. 1974 Aug. 1974 Mar. 1975
June 1976 July 1976 Aug. 1976 June 1976 July 1976 —
— Apr. 1980 Mar. 1980 Feb. 1980 Dec. 1979 July 1980
Jan. 1982 Dec. 1981 Oct. 1981 Sept. 1981 | July 1981 —

' Designated by the National Bureau of Economic Research.
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computed, as a test, for both manufacturing and
nonmanufacturing sectors using the same procedures
described earlier. The nonmanufacturing index indicates
less volatile changes than that of manufacturing. This is
particularly true in the 9- and 12-month spans where
trend curves and cyclical movement are more easily
identified. Although we did not pursue this further, the
new indexes will be somewhat affected by the subdued
behavior of the nonmanufacturing industries.

We hope that these indexes will be useful to the econ-
omist who attempts to forecast future economic activi-
ty. Perhaps they will provide a stronger analytical
framework for developing business, labor, and govern-
ment policies. ]

FOOTNOTE

" Gerhard Bry and Charlotte Boschan, Cyclical Analysis of Time Se-
ries: Selected Procedures and Computer Programs, National Bureau of
Economic Research, 1971, Columbia University Press, New York and
London.





