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Coverage probabilities for confidence intervals based on stratified

random sampling.

1. Introduction.

In this paper some empirical studies are presented dealing with the
quality of confidence intervals based on stratified random sampling
from finite populations. The paper should be read as a complementary
documentation to Dalén (1986), where some concepts and ideas in this

paper are presented in greater detail.

Stratification by an auxiliary variable correlated with the target
variable is intended to reduce the effective variance and skewness of
the population, thereby improving not only the precision of the
estimates but also the coverage properties of confidence intervals
based on the normal approximation. However, in many surveys you could
not find a good enough auxiliary variable to do that job well and you
therefore end up with quite skewed stratum populations anyway. In these
situations the question arises as to whether the confidence intervals
based on the normal approximation are valid and if some easy-to-use

"rule of thumb" could be formulated for this problem.
In Dalén (1986) the following statement is made:
"There are indications that a rule like

2
n > KaZ wiGZi’

in stratum i, and w

where summation is over strata, where G iis G

2 2 i
are weights such that I Wi=1’ would work satisfactorily. If a Neyman

allocation is used, wi=Nidi/ZNioiseems to work in many cases”. (Ni is

the size and ci

nominal 957 confidence interval based on a sample of n units could

the variance of stratum i. Ka is a constant such that a

be counted on to have at least @ % actual coverage probability.)



2. The empirical calculations

The empirical studies, presented in table 1-7, are done for populations
with four different types of strata: dichotomous, lognormal, power
function and uniform. In the lognormal, power function and uniform
cases the population consists of fixed percentiles of the corresponding
parametric distributions.

In the dichotomous case the ACPs (=actual coverage probability, defined
in Dalén (1986) are calculated exactly but in the other cases the EACPs
(=estimated actual coverage probability) are based on Monte Carlo

experiments with 500 random samples.

The samples are in all cases distributed according to a Neyman

allocation. Some definitions are:
Ni = gtratum size,

Xi'= variable value of unit j in stratum i,

2 _ _ 2 -
o3 Z(Xij ui) /Ni’ where p = by Xij/Ni’

3

G21 = leij—uiP/Nici’

n = total sample size,
I stands for summation over j from 1 to Ni’

L is number of strata and

L
K=mn I N,ci / z N.U,Gg. is an indicator of the goodness of the normal
4=1 & ii724i
approximation used for calculating confidence intervals.



Due to the many dimensions involved in this problem (number of strata,
stratum sizes, sample sizes, variances, and degrees of skewness in each
stratum), it is difficult and expensive to make extensive, systematic
studies. Those presented here should only be seen as a beginning from

which some clues could be got for further analysis.

If we use a concept of average ACP similar to that in Dalén (1986) but
now only referring to the calculated and tabled sample sizes we obtain

the following spans for the two a—-levels 90% and 94%Z in terms of K:

Population 90 % 94 7

Dichotomous 1.7 - 13.8 16.0 - 65.5
Lognormal 3.3 - 7.3 9.4 - 19.7
Power function, uniform 3.0 - 8.9 16.6 - 64.0

(The values are extracted from tables 1-7. There the 90%Z average ACP

point is designated * and the 94% point *¥).

Roughly speaking, the spans of the constant K are similar in level with

those in the simple random sampling case.

A general observation is that the ACPs for increasing sample sizes
quickly and stably rise above 90% but thereafter in a quite long inter-

val they oscillate between, say, 91% and 96%.

3. An example

In table 8 an example is given from the Survey on Exports and Imports
of Services, a yearly financial survey carried out by Statistics Swe-
den. In the survey there are three principal parameters to estimate:
total exports, total imports and total exports minus total imports. The
population consists of around 60 000 enterprises among which a strati-

fied random sample of 2 300 units is drawn.



We have done calculations on five consecutive surveys: from 1980 to

1984 for the three parameters. In the sample we have estimated GZiin

each stratum by

=13 3
= Zslxij_ Xi| /nisi , where

821
- ,
Xi zsxij n, and
2 - .2
Si ~ Zs(xij X /my

A weighted mean is calculated over all sampled strata (not take-all):

2 . 2 .
8= 1 Nysi855/ L Nysy

and so is a k-value based on it:
k = n/g%.

These k-values now serve as instruments for a judgment on the coverage

properties of the standard 95% confidence intervals calculated from

these surveys.

We must carefully note the difference between g in this real-life exam-
ple and G in the studies of parametric distributions above. g is an
estimated property based on sample third moments and is very sensitive

to the presence or absence of large population units in the sample.

But when it comes to practical applications data like those in table 8
are all you have. Having data from several years instead of just a
single survey makes things easier. If, as in this case, most of the
k-values are above 10, we should be able to feel quite confident that a
nominal 95% confidence interval for any of the three parameters of

interest has at least a 907 coverage probability.



4, Conclusion

Until more research in this area is done, the following "rule of thumb"

may be applied for stratified random sampling, where approximate Neyman

allocation is used:
For k-values below 5 the normal approximation is
generally not reliable. Between 5 and 20 it is
useful at least as a crude approximation. For k-
values above 20 the normal approximation should be
quite good. In applying this rule it is essential
to have many observations on k and not just a
single one. k should be based on an average g%
calculated over all sampled strata (not the take-
all strata) and in no sampled stratum should the
sample size be close to the population size.

Reference:

Dalén, J. (1986): Sampling from Finite Populations:
Actual Coverage Probabilities for Confidence Intervals on the
Population Mean, Journal of Official Statistics, 2, 13-24.







Table 1: Populations with dichotomous strata of equal size and Gy

Stratum size

Stratum size = 400

Both 0,=0.5] Both cl=0.49 Both cl=0.46 Both Both Both cl=0.36 Both
G2i=l.00 02=l.0 G21=1.06 02=0.98 GZi .27 62=O.92 GZi— G21=l.70 G21=2.09 62=0.71 G21=2.73
n K ACP n K ACP n K ACP n n n K ACP n K

6 6 75.4 6 5.3 88.6 6 3.7 84.9 6 6 6 l.4 59.1 6 0.8
9 9 89.1 9 8.0% 90.4 9 S5.6% 93.1 9 9 9 2.1 75.9 9 1.2
12 12% 91.3 12 10.7 89.6 12 7.5 90.4 12 12 12 2.8 85.4 12 1.6
15 15 92 .4 15 13.3 92.6 15 9.4 94.5 15 15 15 3.4% 91.0 15 2.0
18 18 91.1 18 16.0%% 95,1 18 11.2 92.6 18 30 30 6.9 94.6 30 4.0
21 21 93.0 21 18.6 93.4 21 13.1 89.7 21 45 45 10.3 91.7 45 6.0%
24 24%% 94,3 24 21.3 94 .4 24 15.0 94.1 24 60 60 13.8 94.5 60 8.0
27 27 94.9 27 24.0 93.5 27 16.9 93.4 27 75 75 17.2 94.5 75 10.0
30 30 94.5 30 26.6 94.3 30 18.7 91.8 30 90 90 20.7 93.2 90 12.0
45 45 94.5 45 39.9 94.7 45 28.1 94.2 45 105 105 24.1 93.1] 105 14.1
60 60 93.4 60 53.3 94.9 60 37.5 93.4 60 120 120 27.6 93.14 120 16.1
75 75 93.8 75 66.6 94.7 75 46.8 93.5 75 135 135 31,.,0%*=* 94.5]| 135 18.1
90 90 94.7 90 79.9 95.1 90 56.2 93.5 90 150 150 34.5 95.4{ 150 20.1%*
105 105 93.61 105 93.2 94.0 105 65.5%% 94.1 1 105 165 37.9 95.0} 165 22.1
120 120 94,3 | 120 106.5 94.8 120 74.9 94.8 ] 120 180 41.3 95.5{ 180 24,1
135 84.3 95.5] 135 195 44.8 95.11] 195 26.1
150 210 48.2 95.21 210 28.1
225 51.7 95.141 225 30.1
240 55.1 94,1 240 32.1
255 58.6 94.2 1 255 34.1
270 62.0 94.31} 270 36.1
285 65.5 94.31] 285 38.1
300 68.9 95,0} 300 40.2




Table 2: Populations with dichotomous strata of unequal sizes

2 strata 2 strata 2 strata 2 strata 2 strata 2 strata 3 strata 3 strata 3 strata
N1=500 N2=100 N1=500 N2=100 N1=1 000 N2=500 Nl=100 N2=6O N1=200 N2=60 N1=100 N2=200 N1=500 N2=200 N1=500 N2=100 N i500 N, =100
N3=100 N3=50 N3—30

Gy, =170 0,=0.4 | G, =1.70 0,=0.4{G, =4.58 ©,=0.2| Gy =1.0 0,;=2 |G, =1.06 o =1.00]G,) =1.00 o ,=2.0 |All i (Sa17h 79 91790080171+ 10 9170 00
Gyp=1+06 0,=1.96| G3,=1.06 0,=4.9{C5,=1.70 0,=0.4 | G,=1.0 0,=3.33 5,=1.00 0,=3.33[G5,=1.06 ©,=1.0 [G,,=1.70 o ;=0.4 G§§=l.00 c§=7.50 c§§=1.oo o§=12.5
n K ACP n K ACP n K ACP n K ACP n K ACP n K ACP n K ACP n K ACP n K ACP
4 2.0 63.1 7 4.3% 93.3 20 1.7% 92.7 4 4 87.8 4 3.8 74.6 4 3.8 74.4 16 5.5 84.5 8 4.9 84.3 8 4.9 84.8
8 4.0% 92,1 14 8.5 91.6 | 40 3.3 91.1 6 6 77.5 6 5.6 87.6 6 5.6 87.4 24 8.3 87.6 {12 7.3% 91.7 12 7.3% 91.7
12 5.9 91.1 21 12.8 92.1 60 5.0 92.2 8 8% 93.3 8 7.5 88.8 8 7.5 88.5 32 11.1 89.6 {16 9.7 92.2 16 9.7 90.5
16 7.9 92.4 28 17.1 93.1 80 6.7 92.4 10 10 90.0 10 9.4% 90.8 10 9.4% 90.5 40 13.8*% 91.2 120 12.2 92.4 20 12.2 93.1
20 9.9 93.5 35 21.4%% 94.2 [100 8.4 91.8 12 12 95.2 12 11.3 92.7 12 11.3 92.4 48 16.6 92.6 |24 14.6 93.3 24 14.6 94.1
24 11.9 92.9 42 25.6 95.1 }120 10.0 93.1 14 14 94.6 14 13.2 90.7 14 13.2 90.2 28 17.1 94.2 28 17.1 93.6
28 13.9 94.0 49 29.9 93,7 |140 11.7 93.0 16 16 93.5 16 15.0 93.1 16 15.0 92.7 32 19.5 92.9 32 19.5 93.7
32 15.9 93.4 56 34.2 94.7 160 13.4 93.1 18 18 92.2 18 16.9 93.1 18 16.9 93.7 36 21.9 93.2 36 21.9 94.0
36 17.8 93.0 63 38.5 94.6 |180 15.0 93.3 20 20 90.8 20 18.8 93.4 20 18.8 92.9 40 24.4 93.8 40 24.4 93.3
40 19.8 93.0 70 42.7 94.4 1200 16.7 93.5 22 22 94,1 22 20.7 93.9 22 20.7*%%  94.9 45 27 .4%% 94,1

44 21.8*%% 94,1 220 18.4 93.8 24 24 95.5 24 22.6%*% 94,7 24 22.6 94.4 49 29.8 94.1

48 23.8 94,2 240 20.1%% 94,1 26 26 94.8 26 24.5 94.1 26 24.5 93.8 53 32.3 94.0

52 25.8 93.8 260 21.7 94.4 28 28 94.1 28 26.3 93.4 28 26.3 93.6

56 27.8 94.2 280 23.4 94.0 30 30 93.4 30 28.2 94.2 30 28.2 94.6

60 29.7 94.1 300 25.1 94.1 32 32 92.7 32 30.1 94.8 32 30.1 94.3

64 31.7 94.1 320 26.7 94.4 34 34 92.1 34 32.0 94.3 34 32.0 93.6

68 33.7 94.5 340 28.4 94.2 36 36*%* 95.0 36 33.9 93.8 36 33.9 93.3

72 35.7 93.6 360 30.1 94.2 38 38 95.8 38 35.7 93.9 38 35.7 94.6

76 37.7 94.5 380 31.8  94.2 40 40 95.7 40 37.6 94.5 140 37.6 94.2

80 39.7 93.9 400 33.4 94.4




Table 3: Populations with 2 lognormal strata of 100 units each

G S1.9% 5. =0.55] G. =1.9% 5. =0.45 | 0. =1.94 o =0.45| G.. =195 5. =0.25 | 6. =1.67 o =0.21] C..=1.67 o¢.=0.21
c§;=3.oz o;=1.25 G§§=3.02 0;=l.25 G§;=2.68 0;=0.99 G§;=2.68 c;=0.99 c§;=1.94 o;=0.45 c§;=2.39 c;=0.77
n K EACP n K EACP n K EACP n K EACP n K EACP n K EACP
8 1.0  8l.2 | 103 13.4  93.2 5 1.0  82.8 87 14.2  93.2 6 1.7 86.4 10 2.0 87.0
11 1.4 87.4 | 106 13.8%% 94.2 10 1.6  87.6 90 14.7  92.6 10 2.9  89.8 14 2.8  89.4
15 1.9 86.8 | 110 14.3  94.2 13 2.1 89.8 93 15.2  94.0 13 3.8%  93.2 19 3.7%  92.0
19 2.5  87.6 | 114 14.8  95.6 16 2.6  87.6 9% 15.7  93.6 16 4.6 91.2 2% 4.7 92.0
23 3.0  90.2 | 118 15.3  94.6 19 3.1 90.6 99 16.2  95.6 19 5.5  93.2 29 5.7 91.2
27 3.5  88.0 | 122 15.8  94.2 22 3.6 89.2 | 103 16.8  93.0 22 6.4 90.6 33 6.5  93.4
30 3.9% 93.2 | 125 16.2  95.4 26 4.3%  92.4 | 106 17.3  93.8 25 7.2 90.4 38 7.5 92.6
3% 4.4 91.4 | 129 16.7  95.0 29 4.7 90.0 | 109 17.8  92.4 29 8.4 92.4 43 8.5  92.6
38 4,9  93.8 | 133 17.3  90.4 32 5.2 93.6 | 112 18.3%% 94.8 32 9.3 92.0 48 9.4%%  94.8
42 5.5  93.0 | 137 17.8  94.8 35 5.7 93.8 | 115 18.8  94.6 35 10.1  94.0 52 10.2  93.6
46 6.0 92.6 38 6.2 93.2 | 119 19.5  93.4 38 11.0  93.2 57 11.2  95.2
49 6.4 92.2 42 6.9  92.0 | 122 20.0  94.8 41 11.9  93.6 62 12.2  94.4
53 6.9 92.0 45 7.4 91.2 | 125 20.4  93.8 44 12.7  95.0 67 13.2  93.8
57 7.4 93.0 48 7.9 93.8 | 128 20.9  95.4 48 13.9  92.2 71 14.0  94.2
61 7.9  91.4 51 8.3 92.4 | 131 21.4  96.0 51 14.8%% 94.6 76 14.9  95.6
65 8.4  91.8 55 9.0 92.2 | 135 22.1  95.2 54 15.6  93.8 81 15.9  93.2
68 8.8  95.0 58 9.5  96.0 | 138 22.6  93.0 57 16.5  93.6 86 16.9  95.6
72 9.3 91.8 61 10.0  91.8 | 141 23.1  94.2 60 17.4  96.4 90 17.7  95.0
76 9.9 93.0 64 10.5  94.6 | 144 23.6  94.8 64 18.5  93.4 95 18.7  93.6
80 10.4  92.4 67 11.0  93.0 67 19.4  93.4 | 100 19.7  91.2
84 10.9  91.2 71 11.6  94.8 70 20.3  95.0 | 105 20.6  94.8
87 11.3  91.8 74 12.1  91.0 73 21.1  94.8 | 110 21.6  93.6
91 11.8  92.4 77 12.6  94.8 76 22,0  95.2 | 114 22.4  94.0
95 12.3  92.6 80 13.1  95.2 79 22.9  95.4 | 119 23.4  95.2
99 12.9  94.6 83 13.8  93.8 83 24.0 4.4

86 24.9  95.2
89 25.8  94.8




Table 4: Populations with 3 lognormal strata

N =20 N,-N,=50 | N =N, =N,= 50 N, =N, =N,=100

G 9936 o0 =1.63] Co=1.61 ©.20.20 ] G..=2.30 0.=2.30] G..=1.70 o.=0.31 | G- =165 5.=0.90 G =1.88 5. 0.4 1 0. =027 5. =0.76 1 G. =174 5 =032
c§§=2.51 o;=1.18 G§§=1.81 o;=0.44 c§;=2.51 or=1.18 G§;=1.75 c%=0.37 c§§=1.69 03=0.26 G§;=2.06 65=0.59 c§;=2.51 cé=0.97 G§§=1.81 c;=0.38
G22=2.11 03=0.75| G2o=2.11 03=0.75 | G32=2.72 aa=1.47| Gy3=l.81 o3=0.44 | GA2=1.74 o3=0.32| G22=2.16 o3=0.67 | G33=2.78 o2=1.22 | G)3=1.88 oo=0.44
n K EACP | 5 X EACP | n K EACP n K FACP n K EACP n X EACP n K FACP n K FACP
5 1.4 8L.0 | 13 3.4  89.8 8§ 1.2 82.4 77.3  86.0 5 2.8 89.2 5 1.9 84.6 8§ 1.2 83.0 7T 84.0
16 2.9  87.4 | 28 7.3%  90.4 | 15 2.3 87.6 15 4.8%  91.0 12 4% 92.4 12 2.8 88.0 12 1.8 87.4 11 3.3%  91.2
24 4.3%  91.6 | 41 10.8  95.8 | 23 3.5% 90.6 21 6.8  90.4 15 5.2 90.2 15 3.5  87.4 15 2.3 87.8 15 4.5  92.2
31 5.6 91.2 | 54 14.2  94.6 | 30 4.6 92.2 29 9.4 93.8 19 6.6  92.2 20 4.7%  92.0 19 2.9 89.2 18 5.4 91.8
39 7.0 92.2 | 69 18.1  93.8 | 39 6.0  91.2 36 11.6%% 95.0 23 7.9 91.0 23 5.4 91.2 2% 3.6%  90.8 21 6.3 93.0
48 8.6  94.2 | 82 21.5  92.6 | 46 7.1 93.4 43 13.9  95.6 27 9.3 93.0 27 6.4 92.6 27 4.1 89.2 25 7.6 93.2
55 9.9  93.0 546 8.3 90.6 51 16.5  96.0 30 10.4  93.0 31 7.3 94.2 31 4.7 91.0 29 8.8  92.0
57 8.8 91.8 34 11.8  94.2 35 8.3 92.2 3% 5.1 9l.4 33 10.0  93.0

39 13.5  93.4 38 9.0 90.2 39 5.9 9l.4 36 10.9  94.0

42 14.5  92.2 43 10.2  93.2 43 6.5  93.6 39 11.8  94.4

4 15.9 9.6 46 10.9  92.8 46 7.0 92.2 43 13.0  94.0

50 17.3  94.0 50 11.8  93.8 51 7.7 93.0 47 14.2  93.6

56 18.7  92.2 54 12.8  96.8 54 8.2 94.2 51 15.4  93.6

57 19.7%%  94.4 58 13.7  93.6 58 8.8  94.2 54 16.3%% 95,2

61 21.1  94.4 61 14.4  91.2 62 9.4  92.6 57 17.2 9.6

65 22.5  94.6 66 15.6%% 95.6 66 10.0  94.2 61 18.4  96.6

69 23.8  93.4 69 16.3  94.6 70 10.6  94.0 64 19.3  95.4

72 24.5  94.4 73 17.3  94.8 73 11.1  94.0 69 20.8  95.4

76 26.3  95.8 77 18.2  93.0 77 11.7  9l.4 72 21.8  93.8

81 28.0  95.2 8L 19.2  94.8 82 12.4%% 95,0 75 22.7  93.8

84 29.0  94.2 8 19.9  93.0 85 12.9  93.8 79 23.9  93.6

88 30.4  95.8 89 21.1  94.8 89 13.5  94.8 82 24.8  93.4

91 31.5  93.6 92 21.8  94.0 93 14.1  95.2 87 26.3  93.8

96 33.2  94.0 96 22.7  94.0 97 14.7  94.6 90 27.2  94.4

99 34.2  95.0 | 100 23.7  94.0 | 101 15.3  93.4 93 28.1  96.6

103 35.6  94.4 | 104 24.6  94.0 | 104 15.8  92.6 97 29.3  96.4

107 37.0  96.0 | 107 25.3  92.8 | 109 16.5  94.8 | 100 30.2  93.2

111 38.4  95.4 | 112 26.5  92.0 | 113 17.1  92.6 | 105 31.7  94.6

115 39.7  95.2 | 115 27.2  92.6 | 116 17.6  93.8 | 108 32.6  94.6

120 18.2




Table 5: Populations with 4 lognormal strata of 100 units each

G =165  5.=0.200 G..=1.6T 5 =0.151 G . =1.59  5.=0.10
G§§=1.69 o;=0.26 G§;=1.64 o§=0.19 c§§=1.60 o§=0.13
Gya=le7h  03=0.32 | Go=1.67  o5=0.24 | Gaa=1.62  o2=0.17
Goa1.8l  0;=0.38 | Goo=l.71l  G,=0.28 | Gro=1.65  q,=0.20
n K EACP n K EACP n K EACP
12 4.0 88.2 12 4.3 89.6 12 4.6 89.0
18 6.0%  93.0 18  6.5%  93.0 18 6.9%  91.4
22 7.3 92.4 22 7.9 93.0 2 9.1 92.4
28 9.3 93.4 28 10.1 94.2 30 11.4 92.6
34 11.3 94.0 34 12.2 91.8 36 13.7%%  96.0
40 13.3 92.2 4O 1h.4 92.6 42 16.0 95 .4
45 14.9%%  95.6 46 16.6 92.2 49 18.7 93.8
51 16.9 9% .4 52 18.7%%  96.0 54 20.6 96.0
58 19.2 94 .8 58 20.9 92.4 60 22.9 93.4
62 20.6 93.2 62 22.3 93.8 67 25.5 93.8
68 22.6 92.4 68 24.5 94.6 72 27.4 95.4
74 24.5 96.2 7% 26.6 96.6 79 30.1 95.6
80 26.5 9%.6 80 28.8 94.2 86 32.8 94 .0
85 28.2 94 .4 86 30.6 92.4 91 34.7 95.6
91 30.2 95.2 91 32.8 94.8 97 37.0 93.6
96 31.8 95.4 98 35.3 94.2 104 39.6 96.0
102 33.8 92.2 103 37.1 94.8 109 41.6 9% .4
107 35.5 93.6 108 38.9 96.2 115 43.8 94 .2
113 37.5 96.8 114 41.0 93.6 122 46.5 93.8
120 39.8 93.6 120 43.2 96.6 127 48.4 97.8
125 41.5 95.2 125 45.0 96.0 133 50.7 93.6
131 43.5 94.8 131 47.2 92.4 140 53.4 95.2
135 44,8 93.4 138 49.7 93.8 146 55.7 93.2
142 47.1 9% .4 143 51.5 96.4
147 48.8 95.0 148 53.3 97.0




Table 6: Populations with 2-4 power function strata

2 strata 2 strata 3 strata 4 strata 4 strata 4 strata 4 strata
N, =N, =100 N, =200 N =N,=N,=100 N, =N,=N,=N,=100 N, =N, =N =N, =100 N, =N,=N,=N,=100 | N =N,=N,=N =100
N2=500
021=Gzz=l.30 01=02=289 G21=9.04 cl=6.84 G21=022= 0,50, G21=G22= 01=0,=0,= G21=G22= 0,=0,=04= 321:;.92 ilzigg ng:i:gg Zl:;g?
G22=2.25 02=22.97 G23=1.30 03=289 G23=G24=l'30 64=289 G23=G24=l.46 04=292 GZZ=1.95 02=251 G22=1.62 02=278
623-1.62  oo=278 | 623-1.33 &3=300
24 4 24 4
n K EACP{ n K EACP| n K EACP n K EACP n K EACP n K EACP n K EACP n K EACP
4 2.4 78.4) 54 32.0*%% 94,6 19 1.4 88.2 6 3.6 87.2 8 4.7 88.6 8 3.7 85.2 12 1.9 84.2 11 3.0% 91.6
6 3.6 87.6| 56 33.2 95.81 28 2.1 90.0 9 5.3 89.6 12 7.1% 91 .4 12 5.6% 90.0 18 2.8 87.2 16 4.4 89.8
8 4.7 89.0}) 58 34.4 95.41 38 2.9 89.8 12 7.1% 91.6 16 9.5 90.6 16 7.5 90.4 23 3.6 89.6 21 5.8 92.8
10 5.9*% 92.6] 60 35.6 94.81 47 3.6% 94,0 15 8.9 94.0 20 11.9 94 .4 20 9.3 91.2 29  4.5% 92.0 26 7.1 90.2
12 7.1 93.4] 62 36.7 94,41 94 7.1 92.8 18 10.7 92.8 24 14.2 92.2 24 11.2 91.0 35 5.5 93.4 31 8.5 92.8
14 8.3 92.2| 64 37.9 95.0 (141 10.7 93.6 21 12.4 92.0 28 16.6 93.6 28 13.1 95.6 41 6.4 92.2 37 10.1 93.8
16 9.5 94.4} 66 39,1 95.0|188 14. 93.4 24 14,2 93.6 32 19.0 95.0 32 15.0 94.0 48 7.5 92.2 41 11.2 93.2
18 10.7 92.2}{ 68 40.3 94,2 (235 17.8%% 94.8 27 16.0 93.8 36 21.3 93.0 36 16.8 93.8 53 8.3 92.8 47 12.9 93.0
20 11.9 93.41 70 41.5 94.8 (282 21.3 93.8 30 17.8 93.6 40 23.7 94,2 40 18.7 94.8 59 9.2 92.2 52 14.3 93.6
22 13.0 91.6] 72 42.7 95.2 1329 24.9 96.2 33 19.6 94 .4 44 26,1 94.0 44 20.6 93,2 66 10.3 91.6 57 15.6 92.0
24 14,2 93,2 74 43.9 96.0 {376 28.4 95.2 36 21.3 94.0 48 28.4 93.2 48  22.4 93.4 70 10.9 92.8 62 17.0 92.0
26 15.4 95.0| 76 45.0 96.01423 32.0 95.0 39 23.1 94.6 52 30.8 92.2 52 24.3 92.2 76 11.9 93.6 67 18.4 93.4
28 16.6 92.2| 78 46,2 95.0 470 35.6 94 .6 42  24.9 94.0 56 33.2 93.0 56 26.2 92.6 83 12.9 92.4 73 20.0*%* 94,2
30 17.8 94,0| 80 47.4 93.21517 39.1 92.8 45 26.7 93.8 60 35.6 95.8 60 28.0 94.8 88 13.7 94.0 78 21.4 95.0
32 19.0 94.61 82 48.6 93.2 48 28.4 93.6 64 37.9 91.8 64 29,9 92.8 94 14.7 93.0 82 22.5 95.2
34 20.2 92.0) 84 49.8 94.8 51 30.2 93.4 68 40.3 93.8 68 31.8 93.4 101 15.8 94.0 89 24.4 95.8
36 21.3 94.4| 86 51.0 93.4 54 32.0 93.8 T2 42 ,.7%* 94.8 72 33.6%* 94.2 107 16.7 94.6 93 25.5 95.0
38 22.5 93.2| 88 52.2 96.4 57 33.8%% 95.6 76 45,0 95.2 76  35.5 95.2 112 17.5 93.6 99 27.1 92.8
40 23.7 93.2{ 90 53.3 95.8 60 35.6 93.6 80 47.4 94.0 80 37.4 94.0 118 18.4 93.2 103 28.2 95.4
42 24,9 94.4) 92 54.5 94.8 63 37.3 94.0 84 49.8 95.0 84 39.3 95.4 124 19.3** 95,6 109 29.9 94.0
44 26.1 94.0| 94 55.7 94.0 66 39.1 95.0 88 52.2 95.4 88 41.1 95.4 129 20.1 93.8 114 31.3 95.0
46 27.3 94.2{ 96 56.9 95.0 69 40.9 93.8 92 54.5 94,2 92 43.0 94,2 136 21.2 93.8 119 32.6 95.6
48 28.4 93.4] 98 58.1 93.6 72 42.7 94.6 96 56.9 95,2 96 44.9 95,2 142 22.2 95.2 124 34.0 94.8
50 29.6 93.8{100 59.3 94 .4 75 44,5 94.6 100 59.3 94 .8 100 46.7 94.6 147 22.9 93.6 130 35.6 95.0
52 30.8 93.6 78 46.2 94.8 154 24.0 94.0
81 48.0 93.8 160 25.0 94.8
84 49.8 94.4
87 51.6 95.0
90 53.3 94 .6
93 55.1 95.0
96 56.9 94,8
99 58.7 96.6




Table 7:

Populations with 5-10 uniform strata.

5 strata

6 strata 7 strata 8 strata 9 strata 10 strata

All Ni=100 All Ni=100 All Ni=100 All Ni=100 All Ni=100 All N1=100
All All All All All All All All All All All All

G21=1.30 ci=289 G21=l.30 ci=289 G21=1.30 ci=289 G21=1.30 oi=289 G21=1.3O oi=289 G21=l.30 ci=289
n K EACP n K EACP n K EACP n K EACP n K EACP n K EACP
10 5.9 89.4 12 7.1(*) 90.8 14 8.3(*) 90.2 16 9.5(*) 91.8 18 10.7(*) 91.4 20 11.9(*) 93.4
15 8.9% 90.2 18 10.7 93,0 21 12.4 93.8 24 14,2 91.8 27 16.0 93.2 30 17.8 93,2
20 11.9 94.2 24 14.2 92.8 28 16.6%% 95.4 32 19.,0%%* 94 .4 36 21.3 92.2 40 23,7%% 95,2
25 14.8 95.4 30 17.8 93.0 35 20.7 93.4 40 23.7 94 .4 45 26.7 93.6 50 29.6 94.6
30 17.8 91.2 36 21.3 94.8 42 24,9 95.0 48 28.4 93.8 54 32.0 95.2 60 35.6 95.0
35 20.7 94.0 42 24.9 92.4 49 29.0 95.2 56 33.2 94,2 63 37.3 93.4 70 41.5 92.6
40 23.7 94.2 48 28.4 93.2 56 33.2 93.4 64 37.9 94.6 72 42,7 94.0 80 47.4 95.4
45 26.7 94,0 54 32.0%% 95.2 63 37.3 93.2 72 42.7 96.8 81 48.0 93.4 90 53.3 94.8
50 29.6 94.2 60 35.6 94.2 70 41.5 95.2 80 47.4 93.6 90 53.3 94.0 100 59.3 95.0
55 32.6 92.8 66 39.1 93.2 77 45.6 95.6 88 52.2 95.0 99 58.7 93.4 110 65.2 95.0
60 35.6 94.0 72 42.7 94.8 84 49.8 94,2 96 56.9 94.0 108 64,0%%* 94 .4 120 71.1 95.2
65 38.5 93.8 78 46.2 95.4 91 53.9 94.6 104 61.6 94 .4 117 69.3 96.8 130 77.0 96.2
70 41.5 92.8 84 49.8 94,8 98 58.1 95.6 112 66.4 95.6 126 74.7 95.6 140 83.0 94 .4
75 44 ,5%% 95.2 90 53.3 95.6 105 62.2 95.0 120 71.1 94.0 135 80.0 96.4 150 88.9 95.2
80 47.4 93.0 96 56.9 94.8

85 50.4 95.0 102 60.5 94,2

90 53.3 93.8 108 64.0 95.8

95 56.3 95.0 114 67.6 94 .4

100 59.3 95.8 120 71.1 95.6

105 62.2 95.2 126 74.7 92.4

110 65.2 94 .4 132 78.2 94,4

115 68.2 94.8 138 81.8 95.0

120 71.1 96 .4 144 85.3 95.8

125 74.1 93.2 150 88.9 95.2




Table 8: Survey on Exports and Imports of Services, 1980-84.

Exports Imports Exports./. Sample
Imports size
(excl take-
all strata)
1980 g3 89 276 202 1 676
k 18.8 6.1 8.
1981 g5 376 129 351 1 516
k 4.0  11.8 4.
1982 g5 61 93 72 1771
k 29.0  19.0  24.
1983 g5 61 135 116 1 641
k 26.9  12.2 14.
1984 g 169 91 132 1 803
k 10.7  19.8  13.
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