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i. Introduction 

In the Canadian Labour Force Survey (LFS) 
sample design each month one-sixth of the house- 
holds rotate out of the sample and one-sixth ro- 
tate in. The sample is thus composed of six 
panels or rotation groups. In any given month 
households in a rotation group have been in the 
survey from one to six months, including the 
current month. It is well-known that in house- 
hold surveys with rotation sample designs esti- 
mates for the same characteristics from different 
rotation groups could have different expected 
values. This phenomenon, called rotation group 
bias, has been studied for the LFS and other 
household surveys with rotation sample designs 
(see [i], [5], [7] and [8]). 

Rotation group bias can be attributed to sev- 
eral factors. In the LFS the non-response rates 
at household level are known to differ between 
rotation groups i.e. number of months a household 
is in the survey. It is also known that non-re- 
spondent households tend to have different char- 
acteristics as compared to respondent households. 
Both these factors can contribute to bias. Due 
to conditionin$ of the respondent or familiarity 
with the survey over a period of six months, 
response bias in the data from successive months 
can be of different magnitude. There is some 
evidence from the LFS reinterview data of such 
differential bias over the period of six months. 
However, in the literature it has also been 
hypothesized that rotation group biases can be 
attributed to differences in non-response prob- 
abilities between rotation groups [7]. Although 
individual probabilities are not known, their 
averages can be estimated by non-response rates. 

In this paper an attempt is made to evaluate 
the impact on rotation group bias of differences 
in non-response rates between rotation groups and 
characteristics between respondents and non-re- 
spondents. In section 2 some results on bias are 
introduced and their implications on the bias in 
the estimates from different rotation groups are 
discussed. Section 3 presents some data on non- 
response rates in the LFS and characteristics of 
respondents and non-respondents by months in the 
survey and their contribution to rotation group 
bias. Section 4 explains the adjustment of LFS 
weight for non-response by rotation groups and 
its impact on the rotation group bias and an in- 
dex used as a measure of rotation group bias. In 
section 5, some data on the index for labour 
force status categories, based on 1981 surveys, 
are analyzed. 

2. The Statistical Model 

We introduce a model which provides expres- 
sions for contribution to bias of differences in 
non-response rates, differences in characteris- 
tics of respondents and non-respondents and 
response bias for any groups of the sample in 
which adjustment of weight for non-response can 
be done. Rotation groups can be considered as 
a particular case of these groups. 

A population of size N is assumed to he i~- 
vided into "strata" of respondents and aon- 
respondents of sizesN I and N 2 respectively. A 

simple random sample of size n is drawn and 
responses are obtained from n I units and (n-n I) 
units are non-respondents. 

Suppose the sample can be divided into K 
groups such that non-response rates and charac- 
teristics of respondents and non-respondents 
differ between the groups. The data collection 
methods used in these groups and the extent of 
conditioning of respondents or their familiarity 
with the survey could be different leading to 
differences in non-response rates and character- 
istics and also possibly to different response 
biases. By an extension of a result in [2] and 
[6] to include response bias component, the bias 
of the sample mean y of n I units (without adjust- 
ment of weight for non-response within groups) 
is given by 

K K 
-- ! -- -- 

B(y) = E P YI (R-R) + Z -p ( I -R  ) 
i=l i i i i=l i i 

K 

(YIi- Y2i ) +I Z P R gi 
Ri=l i i ' 

(I) 

where Yli and Y2i are population means of res- 
th 

pondents and non-respondents in the i group, 

Ri, response rate for the i th group, P., pro- 

t h l g r o u p ,  - portion of total population in the i B. 
i 

mean response bias in the i th group and R = 

K 
? P. R., overall response rate. 

i i 
i=l 

The above expression shows the decomposition 
of bias into three components. The first shows 
contribution of differential response rates, the 
second due to differences in characteristics 
between respondents and non-respondents and the 
third due to response bias. We now consider the 
estimate Ya' with adjustment for non-response 

by inverse of response rate done within each 

group. Thus 
K 

- 1 ? n Yi Ya =n .i ' 
i=l th 

where n is sample size in the i group and 
• i th 

v. is mean of nli units in the i group. The 
" I 

bias of Ya is given by 
K K 

B(Ya ) = Z P (l-R) (Yli - ~2i ) + Y P 8 " 
i= I i i i= I i i 

(2) 

The first component of bias in (i) due to 
differential response rates between groups is 
eliminated, the second component due to differ- 
ences in characteristics remains the same and 
the third component due to response bias could 
be different from that in (i). 
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Based on a framework of response non-response 
error model involving response probabilities at 
unit level, the bias has been decomposed into 
components due to non-response and response er- 
rors [3]. The above decomposition of bias does 
not use response probabilities at the level of 
individual units but is simple enough for empir- 
ical evaluation of the components. 

If response rates do not differ between the 
zroups the first component is zero so that (I) is 
identical to (2); hence non-response adjustment 
within the groups does not lead to reduction in 
bias. The difference in the bias of y and Ya is 
given by 

K 
B(y) - B(y a) = _i Z P (R - R) (YI + B ) 

i=l i i i i " 

(3) 
Thus if response rates are different, and Yli 

and B. do not differ between the groups, there 
i 

is no change in the bias after non-response 
adjustment within the groups. If the means Yli 

and B. differ between the groups, there is a 
i 

decrease in bias if the term on the right-hand 
side of (3) is positive and an increase, if it 
is negative. The change in absolute bias from 
IB(y)| to IB(Ya) I as a result of adjustment will 

depend upon the sign and magnitude of the term 
on the right hand side of (3). 

th 
The bias of estimate of mean for i rotation 

~roup, without adjustment and with adjustment of 
weight for non-response by rotation groups, is 
obtained from (i) and (2) by simple substitution 
of P° = 1 and keeping the terms corresponding to 

l 
the rotation group. Also, from (3] the differ- 

ch 
ence in biases of estimates for i rotation 
group is given by 

B(Yi) _ B(Yia ) = (Ri- R ) (Yli + Bi)' (4) 

-- 

where Yi and Yia are estimates for i th rotation 

group before and after adjustment. Assuming 

(Yli + Si ) > 0 for all i, if R i < R, the bias 
th 

for i rotation group increases .after adjust- 
ment and if R. > R, it decreases. 

i 
Since the population of respondents in a sur- 

vey month is the same for various rotation 
groups, it may be argued that the proportions 

Yli could be the same for all rotation groups or 

months in the survey. However, the differences 
in exposure to survey or conditioning of the 
respondents can produce different response 
biases, Si, between rotation groups. Thus the 

-- 

difference in the bias of y and Ya is given by 

K 
-- -- 1 

B(y) - B(y a) =- Y P (R i - R) ~ (5) 
R i=l i i" 

However, the difference in bias of estimates for 
rotation group i is given by (4). 

It may also be noted that under the assump- 
-- 

tion of constant Yli and ~i for all i and 

differential response rates, non-response 
adjustment by rotation groups does not change 
the bias of estimate based on all rotation 
groups. However, the change in the biases of 
individual rotation groups after non-response 
adjustment are accounted for by different 
response rates. 

The above results are useful in the evalua- 
tion of contribution of various factors to bias 
and the impact of adjustment of weight by 
rotation groups on the LFS estimates under 
various assumptions. 

The LFS is a monthly national household sur- 
vey with a sample size of 55,000 households. 
Each of the ten provinces in Canada is divided 
into economic regions, which consist of groups 
of counties with similar economic structure. 
The economic regions are divided into homoge- 
neous strata on the basis of distribution of 
employed persons in various industry-occupation 
groups in the last Census. The sample design is 
stratified multi-stage sampling with two stages 
in the self-representing (SR) urban areas and 
three or four stages in the non-self-represent- 
ing (NSR) rural areas of the design. The sample 
selection in the initial stages is with proba- 
bility proportional to population size and that 
in the last stage, where dwellings are selected 
from clusters, being systematic. The selected 
clusters are assigned six rotation numbers in- 
dependently within each stratum. In any survey 
month one-sixth of the households have been in 
the survey from i to 6 months. Thus the entire 
sample is divided into six equally representa- 
tive sub-samples of equal sizes [4]. The rota- 
tion numbers for six rotation groups can be 
converted to number of "months in the survey" by 
a simple transformation. 

The adjustment of weight for non-response is 
done for the entire sample in balancing units by 
ratio of households in the sample to responding 
households. In the NSR areas each primary 
sampling unit (PSU) is divided into two balanc- 
ing units consisting of urban and rural parts. 
In the SR areas of the design, strata (called 
sub-units) form balancing units. The number of 
balancing units thus exceeds 900 in NSR areas 
and 800 in SR areas. 

In order to evaluate the rotation group bias 
in the LFS estimates, with and without adjust- 

ment, data on non-response rates (l-Ri) and Yli 

and Y 2i' proportions for the characteristics 

"employed" and "unemployed" for respondents and 
non-respondents respectively in twelve surveys 
in 1981 are presented and analyzed in Section 3. 
The "months in the survey" represents a number 
of months (including the current month) a rota~ 
t ion group is in the survey. No data on re- 
sponse biases, ~i' are presented. 

3. Analysis of LFS Data 

Table 1 shows average non-response rates, 
(I-R.), by months in the survey for calendar 
months in 1981. It can be seen that the rates 
differ substantially between the two areas and 
between months in the survey for a given area. In 
both the areas and at Canada level, non-response 
rates are high in the first month, decrease 
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substantially in the second month and decrease 
slowly over the succeeding months. The high 
non-response rates in the first month are con- 
tributed by "temporary absent" and "no-one-at 
home" type households. In the latter months the 
rates reduce due to interviewer's knowledge 
about the best time to call on these households. 
The rates are higher in SR areas, especially 
apartments (not shown in the table) as compared 
to NSR areas. During processing, for approxi- 
mately 1/2% households data are carried forward 

from the previous month. The non-response rates 
Dresented in the tables are obtained by consider- 
ing those households as respondent. It may be 
noted that difference of rates from their mean 

-R) is negative in the first and in some (R i 
cases in the second month in the survey and pos- 
itive in the following months. The mean rate R 
is approximately equal to R 2. Thus from (4)rel- 
ative bias for first month in the survey is ex- 
pected to increase, if (YI° + $°) is assumed con- 
stant; for months 3 to 6,±~he r~lative bias is 
expected to decrease after adjustment of weight 

for non-response. ~_ 

^ Table 2 shows estimated proportions, Yli and 

Y2i' of employed and unemployed heads of house- 

holds by months in the survey for respondent 
and non-respondent households respectively. The 
estimates were obtained from LFS longitudinal 
files for the period March - August 1976 and 
are based on unweighted counts. The data on 
non-respondents, who responded at least once 
during the six month period, were obtained from 
months in which they respond. Non-respondent 
households tend to have greater proportion of 
employed heads and lesser proportion of unem- 
ployed heads as compared to respondent house- 
holds. It is known that the difference of pro- 
portions between respondents and non-respondents 
for employed persons tends to be 0.i0 and that 
for unemployed persons tends to be about 0.005, 
the signs of differences remaining the same. 
No particular trend over months in the survey 
can be observed in the proportions of employed 
and unemployed heads among respondent and non- 

respondent households. 
The contribution of the first month to the 

first component is negative in all calendar 
months for both unemployed and employed. This 
indicates that the bias for the first month in 
the survey is expected to increase after adjust- 

ment for non-response. 
The analysis in section 2 and 3 isolates ro- 

tation groups as groups considered for non- 
response adjustment. For real data, the same 
relative changes may not be seen due to impact 
of differential response rates in other groups 

and changes in magnitude of Yli and ~'i during 

the six month period. In section 5, we analyze 
the impact of non-response adjustment by ro- 
tation groups on rotation group bias in the LFS 
estimates and attempt to explain the results on 

the basis of the model. 
It may be noted that non-response adjustment 

in the present weighting of LFS data is done 
within balancing units which are much smaller 
than NSR and SR areas within a province. Thus 
the estimates of rotation group bias based on 
the present weiF~htin~ and non-response adjust- 

ment are corrected for differential non-response 
rates between the two areas but not for those 
between rotation groups. 

4. Weight-adjustment by Rotation Groups 

The LFS final weight is composed of five 
factors: (i) mathematical weight, (2) rural- 
urban factor, (3) cluster sub-weight (4) balanc- 
ing factor and (5) age-sex factor. The mathemat- 
ical weight for a household is the inverse of 
overall sampling ratio for the household, based 
on the sample design. Within each province the 
weight is the same within urban (SR) and rural 
(NSR) strata except in a few cases, resulting in 
twenty areas at Canada level with the same mathe- 
matical weight. The cluster sub-weight is the 
inverse of sampling ratio within a cluster. The 
balancing factor adjusts the weight for non-re- 
sponse and age-sex factor is a ratio adjustment 
factor based on projected population within age- 
sex groups at province level. 

As explained in section 2, adjustment of 
weight for non-response is done within balancing 
units for the sample of households. For the 
evaluation of impact of weight adjustment by 
rotation groups, it was decided to use progres- 
sively smaller areas (as balancing units) start- 
ing with rotation groups at province level. The 
adjustment of final weight within rotation groups 
in these areas was done by multiplying by adjust- 
ment factors: 
RH(i) = respondent households i n the sample 

respondent households in rotation group 
(i) 

R = respondent persons in the sample 
p(i) respondent persons in rotation group (i)" 

The first factor weights up the estimate of 
households within a rotation group in a balancing 
unit to the level of sample of respondent house- 
holds. The balancing factor weights it up to the 
level of sample of households within the balanc- 
ing unit. The second factor, based on the count 
of respondent persons weights up the estimates to 
the level of the entire sample of respondent per- 
sons and thus corrects the estimates for differ- 
ent household sizes or coverage of persons with- 
in households. It is known that non-respondent 
households tend to have smaller sizes as compared 
to respondent households. The difference is non- 
response rates between rotation groups may result 
in differences in household sizes. 

^ th 
If Y(i) is estimated total of i rotation 

th 
group and Y(i), true value of i group total, 

then the estimate of relative bias of estimated 

total of i th rotation group is given by 
^ 

Y(i) - Y(i) i = 1,2,...6. (6) 
B (i) = 
y Y(i) ' 

Since Y(i)'s are not known and can be assumed to 
be approximately equal (since rotation groups 
have equal expected sizes at large area level) 

Y(.), the mean of six rotation group total 
estimates can be used in place of Y(i). 

The rotation group blas index for i th rotation 
^ 

group is given by Y(i) . i00 - [i + B (i)] 
I = ^ y 
y(i) y(.) .I00 (7) 
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It may he rooted gha~, since the mean of esti- 
mates of six rotation group totals is ued in- 

stead of true values, I (i) may be biased but is 
Y 

useful as a measure for evaluation of difference 
in relative biases between rotation groups for 
various sub-groups of the population and adjust- 
ment of weight based on household and person 
counts. Similarly, P (i), the rotation group 

Y 
bias of population estimate can be defined for 

individual rotation groups. 
The values of the index I (i) above i00 

Y 
indicate positive relative bias and the values 

below i00 indicate negative relative bias. 

Similarly, the index I (i) can be interpreted. 
P 

5. Analysis of Data on Rotation Group Bias 

Index 

In the following tables data on rotation 
group bias index for population and labour force 

status categories by type of area and age-sex 
groups are presented and analyzed. The index 

values are obtained by using final weights and 
the same adjusted for non-response by rotation 
groups using each of the two factors based on 

household and person counts. A comparison of 

index values based on adjusted and unadjusted 

weights is used in evaluating the impact of 

weight adjustment on estimates of rotation group 
bias. The adjustment of weight by rotation 

groups, using household counts, was done at 
province level. Thus the final weights for 

households in the six rotation groups in each 

province were multiplied by adjustment factors 
~(i); i = 1,2, .6. Similarly, the adjustment 

based on count of persons was done at province 
level by factors R (i); i = i, 2, ..6. In order 

P 
to evaluate the impact of these adjustments on 

estimates of population we present Table 3 
showing rotation group bias index for population 

estimates by type of area and months in the sur- 
vey for twelve surveys in 1981. The index val- 
ues based on unadjusted weight indicate that 

there is relative undercoverage of persons in 
the first and the sixth month in both SR and NSR 

areas. The index values based on weight adjust- 

ment using household counts show some improve- 
ment on coverage ; however, this adjustment 

assumes that household size is the same in six 
rotation groups. The index values based on 

weight adjustment using counts of respondents 

are closer to I00.0 in both the areas, as com- 

pared to those based on household adjustment. 
Thus, the adjustment based on count of persons 

seems to correct the estimates for differential 

coverage better than the adjustment based on 

household counts. 
Tables 4 and 5 present data on average index 

values by type of area and age-sex groups for 
twelve surveys in 1981. Index values by type 

of area based on unadjusted weight indicate that 
relative bias of estimates of unemployed tends 
to be positive in the first two months and shows 
a decreasing trend in the latter months. Those 

for employed and in labour force tend to be 
negative in the first month and positive in the 
following months. Data on index values by age- 
sex groups show similar trends as those by type 

o f area. 

The adjustment of weight for non-response 

based on household counts tends to increase the 
index values in the first month and also fifth 

and sixth months. The index values in other 
months tend to decrease. This is true for index 
values for labour force status by area and age- 
sex groups. ~ The increase in index values in the 
first month can be attributed to lower than aver- 

age response rates and the decrease in index 
values in the following months to higher than 
average response rates. The decrease in the last 

two months can not be explained on the basis of 
higher than average response rates if (Y + B.) 
is assumed constant, li i 

The adjustment of weight for non-response 

based on count of persons tends to increase the 
index values in the first month and decrease the 

index values in the third to sixth month. The 

index values for the first month based on adjust- 

ment using count of persons tend to be greater 
than those based on household adjustment. The 

adjustment based on count of persons seems to 
correct the estimates for differential response 
as well as coverage between rotation groups. The 

response rates and coverage are low in the first 
month resulting in increase in relative bias 

after adjustment. The decrease in the relative 

bias in the third to sixth month seems to be due 
to lower than average response rates at household 

level, corrected for differential coverage be- 
tween rotation groups. 

6. Summary and Conqiuding Remarks 

This paper considers a model which decomposes 

overall bias into three components, showing the 
contribution due to differences in response 
rates, response biases and characteristics of 
respondents and non-respondents between groups of 

a sample. Rotation groups can be considered as 
a particular case of these groups in which 
adjustment of weight for non-response can be done 
separately. 

If response rates differ between rotation 

groups, and the proportion of a characteristic 
for respondents and the associated response bias 

is equal for all rotation groups, non-response 

adjustment by rotation groups does not change the 
bias of estimates. However, bias of estimate of 
an individual rotation group can increase or 

decrease, according as response rate is lesser or 

greater than the mean response rate. This can be 

seen from data on index values before and after 

adjustment of weight, based on count of persons. 
It is proposed to analyze index values for 

labour force status and other characterisitcs for 

larger data sets and to study the impact of 

differences in average household size between 

rotation groups and respondent and non-respondent 
households on estimates of rotation group bias. 

The contribution of differential response rates 
and response biases to rotation group bias, after 

adjustment for non-response by rotation groups, 
will also be analyzed. 
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Table 1 

Non-Response Rates for Households 

by Months in Survey and Type of Area (1981) 

Type of Area 
Months NSR# SR Canada ~ 

i 6.6 7.9 7.3 

2 4.0 4.6 4.4 

3 3.5 4.4 3.9 

4 3.5 4.1 3.8 

5 3.2 3.8 3.6 

6 3.1 3.6 3.4 

Average No. of 26,707 28,645 55,352 
llouseholds 

t excluding special areas 

[8] Woltman, H. and Bushery, J., (1975). A 
Panel Bias Study in the National Crime Survey, 
presented at Annual ASA Meeting. Table 2 

Estimated Proportions of Employed and Unemployed Heads 
-----in Resp0ndent and Non-Respondent Households 

~ . . 

Month ResPondents (Yli) N~°n-Resp°ndent~s (Y2i) 

Employed Unemployed ~ Employed Unemployed .... Employed 

A ^ 

(Yli - Y2i ) 
Unemployed= 

1 0.6893 0.0383 0.7839 0.0335 -0.0946 0.0048 
2 0.6962 0.0344 0.7841 0.0321 -0.0879 0.0023 
3 0.7006 0.0311 0.7851 0.0300 -0.0845 0.0011 
4 0.7006 0.0364 0.7877 0.0281 -0.0871 0.0083 
5 0.6972 0.0317 0.7821 0.0317 -0.0849 0.0000 
6 0.6927 0.0331 0.7767 0.0320 -0.0840 0.0011 

Average 0. 6961 0.0342 0. 7833 0.0311 -0.0872 0.0031 

Table 3 
Rotation Group Bias Index for Populatio n 

by. TyPe of Area 

Weight Type of 
Area 

Month in the Survey 
i 2 3 4 5 6 

Unadjusted 

Household 
adjusted 

Populat ion 
adjusted 

SR 97.0 I01.i i01.2 i00.6 i00.2 99.7 
NSR 97.7 I01.0 100.8 100.9 100.2 99.4 

SR 98.7 98.7 99.4 i00.0 i01.i 102.1 
NSR 99.3 98.6 99.0 i00.3 i01.i i01.8 

SR 100.4 100.5 100.3 99.7 99.6 99.5 
NSR i00.9 i00.3 99.8 99.9 99.6 99.4 
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Table 4 
Rotation Group Bias Index by Type 0 f Area 

(1981) 

Weight Characteristic Type of Month in the Survey 
Area i 2 3 4 

Unadjusted Employed 

Unemployed 

In LF 

SR 99.9 i01.0 101.3 100.7 100.4 99.8 
NSR 96.8 100.9 100.6 101.2 100.7 99.9 
SR 99.1 102.6 101.3 100.4 97.7 98.9 
NSR 103.3 101.5 101.4 99.8 96.5 97.6 
SR 97.0 i01.i 101.3 100.7 100.2 99.7 
NSR 97.3 100.9 100.7 i01.i 100.3 99.7 

llous ehold 
adjusted 

Employed 

Unemployed 

In LF 

SR 98.6 98.5 99.5 I00.i 101.2 102.1 
NSR 98.3 98.4 98.7 100.6 101.6 102.4 
SR 100.8 100.3 99.5 99.8 98.5 i01.i 
NSR 104.9 99.2 99.6 99.2 97.3 99.8 
SR 98.7 98.7 99.5 i00.i i01.0 102.0 
NSR 98.9 98.4 98.8 100.5 101.2 102.1 

Populat ion 
adjusted 

Employed 

Unemployed 

In LF 

SR 100.2 100.3 100.4 99.7 99.7 99.6 
NSR i00.0 100.2 99.6 100.2 i00.i 99.9 
SR 102.4 102.1 100.4 99.4 97.1 98.6 
NSR 106.4 100.8 100.5 98.9 96.0 97.4 
SR 100.4 100.5 100.4 99.7 99.5 99.5 
NSR 100.6 100.2 99.7 i00.i 99.8 99.6 

Table 5 
Rotation Group Bias Index by Age-Sex Groups 

(1981) 

Weight Characteristic Age-Sex Month in the Survey 
Group i 2 3 4 

Unadjusted Employed M 15-24 96.5 99.7 i00.7 i01.0 i01.i i01.i 
F 15-24 96.0 99.7 I01.i 100.9 101.2 I01.i 
M 25+ 97.0 101.4 101.3 100.7 i00.i 99.5 
F 25+ 96.9 101.2 101.2 i01.0 100.5 99.3 

Unemployed M 15-24 100.9 102.3 101.1 100.7 96.9 98.2 
F 15-24 102.4 102.7 97.7 98.9 i00.0 98.2 
M 25+ 98.0 102.1 101.6 100.3 98.0 i00,i 
F 25+ i00.i 102.3 104.5 100.4 95.3 97.4 

In LF M 15-24 97.2 i00.i 100.8 100.9 100.4 100.6 
F 15-24 96.8 i00.0 I00.7 i00.7 i01.0 100.8 
M 25+ 97.1 101.4 101.3 100.7 i00.0 99.5 
F 25+ 97.1 101.3 101.4 i01.0 i00.i 99.1 

Household 
adjusted 

Employed M 15-24 98.2 97.2 98.8 100.3 101.9 103.5 
F 15-24 97.6 97.2 99.3 I00.3 102.1 103.5 
M 25+ 98.7 98.9 99.4 i00.i i01.0 101.8 
F 25+ 98.6 98.8 99.3 100.3 101.3 101.6 

Unemployed M 15-24 102.6 i00.0 99.3 i00.i 97.7 I00.3 
F 15-24 104.2 i00.3 96.0 98.3 i00.8 i00.4 
M 25+ 99.6 99.8 99.8 99.7 98.8 102.3 
F 25+ 101.8 i00.0 102.6 99.8 96.1 99.6 

In LF M 15-24 98.9 97.6 98.9 100.3 101.3 103.0 
F 15-24 98.5 97.6 98.8 i00.0 101.9 103.2 
M 25+ 98.8 99.0 99.5 i00.i 100.8 101.8 
F 25+ 98.8 98.8 99.6 100.3 i01.0 101.5 

Population 
adjusted 

Employed M 15-24 99.9 99.0 99.7 I00.0 100.5 i01.0 
F 15-24 99.3 99.1 100.2 i00.0 100.6 I01.0 
M 25+ 100.4 100.7 100.3 99.7 99.5 99.3 
F 25+ 100.3 100.6 100.2 i00.0 99.9 99.1 

Unemployed M 15-24 104.2 i01.7 i00.I 99.7 96.3 98.0 
F 15-24 105.8 102.0 96.8 98.0 99.4 98.0 
M 25+ 101.2 101.6 100.7 99.4 97.4 99.8 
F 25+ 103.4 101.7 103.5 99.5 94.8 97.1 

In LF M 15-24 100.5 99.4 99.8 99.9 99.8 100.5 
F 15-24 100.2 99.4 99.7 99.7 100.4 100.6 
M 25+ 100.4 100.8 100.3 99.7 99.4 99.3 
F 25+ I00.5 I00.6 I00.4 99.9 99.5 98.9 
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