SEASONALITY IN THE INCIDENCE OF STRIKES IN THE
BOMBAY TEXTILE INDUSTRY

By RANJAN K. SOM
Indian Slatistical Institule, Calcutla

1. INTRODUCTION

Strikes, apart from rates of labour turnover and absentecism, constitute the
only visible quantitative indicator of articulate industrial unrest. Seientific analyais
of atriko data will therofore bo a valuablo guido to any schome attempted to lessen
group tension.

In a paper presented at the International Statistical Conferences, 1051
(Som and Ray, 1951), we had studied the trends and the cycles of the frequency,
the magnitude (average number of workers involved per strike), and tho duration
(averagoe number of days lost per worker involved) of strikes—tho three components of
mandays lost duo to strikes—in Indin for the period 1927-45. In this paper tho
existenco of any sensonal variation in the incidence of strikes has been investigated
into.

2. PREVIOUS STUDIES

The Editor of the Labour Gazetto (1926) did not seem to find any scasonal
variation in strikes in Bombay. K. B. Madhava (1927) contended this and applying
a test! to the strike data of 1621-26 for Bombny observed somo seasonal effect during
the sccond half of tho year. Madhava and Poornapregna (1931) adj l tho total
number of strikes in India for the period 1921-20 by a second degree curvo and ealcu-
lated tho seasonal indices therefrom. The first half of the year was shown to have
relatively larger number of atrikes. Madhava and Krishna Murthy (1941) observed
similar characteristics in tho number of strikes in India for the period 1920.38.%

Strike figures have been scen to follow somo acasonal pattern in other countries
also, In the U.S.A., for exnmplo, studies notably by Florenco Peterson (1937) and
Dale Yodor (1938} have shown tho number of strikes to increaso during the spring
months, maintain a fairly high level during the summer and fall, and then diminish
with the advent of winter.

1Tho obacrved mumber of strikes In cach month was tested agninat the expected mumber, which
wna caleulated as : totad for n yoar/12mnp, ond the variance =npq.

2 N. 8. ]2, Sautry (1947) obncrved o pimilnr scasonol pattern dn the dayw lost due to strikes in
Indian industrics for the poriod 1021.39.
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3. PRESENT STUDY

The strike is cssentially a social phenomenon and haa to bo studied in terma of
group behaviour, For arriving at meaningful conclusions, the data on atrikes
must have distinguishable physical signifi We have nated carlicr {Som and
Ray, 1951) how tho social, political, psychological and economia conditions may affect
strikes; to have somo understanding of the economic factors and underlying forces,
studics have to be made in epecific, homogencous fields,

Tho strike pattern is oxpected to vary from place to place; and any real
seasonal fluctuation of strikes in a particular industry (e.g., textiles) may conccivably
be blurred and the individualitics of the acparate series submerged when data for all
industrics are lumped together. In the present paper the number of strikes “started in
each month” in the textile indusiry in the Bombay province for 1943-51 (table 1) has
been mado the subject of investigation. The scries of the number of strikes started
in ench month has purposely been considered as the items of that series do not
overlap as thoso of the other serics, that on the number of strikes in progress in
each month, do.

TabLe 1. STarxes “STARTED IN ZACH MOXTH™ IN TnE TrxToE
InpusTRY 1N DoMBAY STATE?

yoor  Jon. Feb. March April May Junc July Auvg. Sept. Oct. Nov. Deo.

1043 22 12 20 25 4 L] 2 1

1944 4 5 9 8 3 o 2 L} 8 + 1
1945 7

1948 2¢ 32 10 3 3 2 32 22 1 3l n H
1947 4 21 E 13 38 81 23 32 23 38 21 8 10
piotl 18 12 3 12 23 17 13 12 8

1840 17 L] 8 4 8 8 N 15 7 13 13 13
1950 ki 12 10 8 10 o 2 5 4

1951 16 [} 9 12 1 18 9 8 4

Source : Labour Qazctte (Bombay), Volr. 23-32.

4. TESTING THE SIOXIFICANCE OF SEASONAL VARIATIONS
To test the significanco of tho scasonal variations, paired {'s were caleulated
for each of tho 66 combinations of tho montbs. The paired 's wero used becauso
of the likely correlations botween the figures for cach pair of months. We have thus
66 #'s, cach with 8 degrees of frecdom, the distribution of which is shown in Table 2,

8 §trikon involving lvsa than ton workora are excluded from these figurce.
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TasLx 2. Disthinuzion or & (8 d.f)

i

| observed
tower limit uppet limit trequency frequency
—3.3533 0.23 _
—2.890 0.33 _
—=2.200 0.99 1
—1.800 1.0 -
-1.307 33 1
—=1.108 3.3 2
-0.839 3.3 —_—
~0.700 3.3 1
—0.840 3.3 2
~0.399 33 3
—90.262 3.3 4
—0.13% 3.3 2
[} 3.3
o ) s
0.130 33 [}
0.262 3.3 2
0.399 3.3 2
0.548 3.3 3
0.700 3.3 8
0.889 33 2
1.108 3.3 8
1.307 33 1l
1.800 1.5 4
2.300 0.90 1
2.808 0.33 —
3.365 0.9 -
totnd 1] 1]

In calculating the £'s, a “definite order of months (starting from January)
was followed. Although ab the 5 per cent level of significance (2.5 per cent in each of
tho two tails) 3.3 of the 66 t's aro expected to come out significant, while in our caso
there aro two such I's, tho preponderance of the positive ¢'s is clearly manifest in
table 2. A x* calculated to test the consilienco between the theoretical and tho
observed {-distributions is found to bo x'=36.16 (7 d.f.), with the probability of
obtaining such a large x? or larger by fortuitous causes lying much below 0.01. We
should thus be inclined to reject the hypothesis of conformity and tentatively say
that the incidence of strikes in tho Bombay textile industry followa scasonal fluctua-
lions, tho predilection being for the earlier months.*

4 In his study of Americnn atrikes, Yoder (1038) noted the number of 'a which were significant et the
8§ lovel of signift and not the distribution of tho 86 r's. Thiz mny give misleading results, na in
the present examplo this would bo tanlamount Lo saying, on the basia of the two (out of the expectrd
3.3) 'a significant at tho 5% lovel of significunce, that thore is no real acasonal flucluations in tho incidenco
of atrikos in tho Bomibay textilo industry.
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‘TapLx 2. DistravuTioN oF § {8 d.b)

) obscrved

lower limit upper limit frequency frequency
-3.353 0.33 -
-2.808 0.33 —_
—2.300 0.99 1
-1.800 1.65 -—
3.3 1
3.3 2
3.3 -
3.3 1
3.3 2
3.3 3
3.3 4
2.3 2

3.9

0 .‘l.:} s
0.130 3.3 L]
0.262 3.3 2
0.309 3.3 2
0.546 3.3 3
0.700 3.3 8
0.839 LR ] 2
1.108 3.2 8
1.307 3.2 n
1.800 1.63 4
2.300 0.99 1
2.896 0.33 -
3.385 0.33 -_—
total ac [

In calculating thoe t's, & “definito order of months (starting from January)
was followed. Although at the 5 per cent level of significance (2.5 per cent in cach of
the two tails) 3.3 of the 66 's aro expected to come out significant, whilo in our caso
there are two such t's, tho preponderance of tho positive f's is clearly manifest in
table 2. A x? caleulated to test the consilicnco between the theoretical and the
observed (-distributions is found to bo x'=36.16 (7 d.f.), with the probability of
obtaining such a large x* or larger by fortuitous causcs lying much below 0.01. We
should thus bo inclined to reject the hypothesis of conformity and tentatively say
that the incidence of strikes in the Bombay textile industry follows scasonal fluctua-
tions, the predilection being for tho earlier months.$

4 In his study of Amorican strikes, Yoder (1038) noted the numbor of i's which wero significant at the
&% lovel of signil and nol tho distribution of tho 08 f's. Thix may give misleading reanlts, as in
the prosont examplo this would bo tantamount 10 raying, on tho bnais of the two {out of the expected
3.3) £'a significant at the 8% lovel of significance, that thore is no real scasonal fluctuations in the incidenco
of strikes in the Dombay toxtilo induatry.

425



Vou. 13] SANKHYA : THE INDIAN JOURNAL OF STATISTICS { Part 4

Tho observed ('8 aro however not independent and tho present uso of tho
t-distribution yay perhaps be considered to Lo an unorthodox one. Tho approach is
heuristio in nature, bearing pointerg to further analysis.

Aa a next step, the method of analysis of varianco has been applied.  Though
subject to limitations,® such a procedure for economic and socinl data is not unusual.

TADLE 3. ANALYSIS OF VARIANCE YOR TUE DATA OF TaBLE |

variation due to d.f mean square  F.retio
year 8 537.83 15,30 ¢*
month 1 132.64 3.70 **
error 88 33.02

** Blgnificant at 19, level

The Year and the Month components come out highly significant, exceeding the 1 per
cent level of significance, This confirms our previous conclusion. The analysis of
variance is, however, not coterminous with the paired ¢'s, one of the reasons being that
it does not take cognizance of the corrclation between tho items, There is
also the possibility that the influence of tho sccular trend may account for the differ-
ences between the months.

To eliminate the effect of trend (and cycle), the ingenious method of
A.Wald (1036) was used.® If gy (i=1, 2,...,n; j=1, 2,...,12) be the valuo of the original
series in year § and maonth j, then with the assumptions:

(i) yy=1ty+sy+e; where ¢, is the sum of the trend and the cyclo compo-

nents, & the seasonal component and ¢y tho random component in
year ¢ and month j;

(i) 1y—T =0, whero 7 is tho centred 12-month moving averago of fy;

(i) =T Nitn 0 §=Se/nexo;

(iv) tho scasonal variation is composed of two parts: one strictly periodic

wilh a period of 12 months and the otlier non-periodie, slowly changing
its value with time;

Wald caleulated the seasonal variations ns follows:

The centred 12-month moving averago is

5
Yy= [‘.’Iu—o"’!lim)"f'QE:_l Yyali24;

the doviations of the values from the moving averages are
ay = yy— Yy
8 Among the Ji slight from ity, It ls known (c.g., Gnyen, 1950), docs not

wsually vitiote the P-test.
& Bee Tintoer (1052, Chap. 0).
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tho ynonthly means of theso doviations aro

a = ‘zau/n.

The values of d; aro next corrected to make their sumi equal zero:

The seasonal variation is then computed by the formula:

8y ==

s o _ laiza)
@) =d -~
1=9 15

s
'5';[!('7';--"u-u+'7m"uo.)+‘E:7'uA"uu]

NENY
.,..(a ;)

The seasonal variations &; as computed from the above tormula are shown

in Table 4.
Tapre 4. Seasonal VarwaTIONS
month

Year

1 2 3 4 5 [ 7 L] ? 10 11 12
1044 1.52 6.0 6.4l -5.58 8.27 1.62 0.20 0.00 0.28 -2, —-2.24
1045 1.40 0.47 8.84 —12.00 20.56 12.05 4.15 3.22 —20.05 -3, —9.5:
14 3.32 1440 13.04 ~17.38  43.03  20.07 6.07 3.0 20.57 —15. -lo.
1047 4.70 21.07 16,95 —15.07 3440 11.37 3.54 2.17 —19.08 —11. —14.86
1048 5.00 25.62 34.76 —-82.567 00.70 23.27 0.51 4.20 <3115 ~11. —1.65
1940 0.70 4.09 &5.30 —8.01 4.9 =114 -0.33 —0.07 -3.30 -O. —4.14
1050 1.57 4.84 ¢.56 —5.80 13.06 +.61 1.32 0.05 —2.28 ~0. 0.48

The seasonal pattern is clear, The analysis of variance applied to the seasonals

gives the result:

TADLE 8. ANALY31S OF VARIAXCE OF SEASONAL VARIATIONS

variation duo to df.  meansquere  Foratio
yeor [ 0.813
month n 18.020 9.15 **
error [ 1.970

** Rignificant at 19 Jevel.

The Month component stands out more clearly than before and comes out
significant at tho 1 per centlovel, supporting our previous conclusions. The Year
component is, on theother hand, not significant andshows that the use of the 12-month
moving averngo haa been successful in removing the trend and tho eyclo effects.
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Testa thus go to show the presencoe of a scasonal pattern in the incidence
of strikes in the textilo industry in the Bombay State. Drocduction in some industry is
greatly influenced by the seasons, followed in the main by tho frequency of strikes,
Such then scems to bo tho present case.
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