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where

ZB,CL = The standardized z-value associated with the level of confidence

o = Estimate of the population standard deviation (o) based on some type of prior information

I
e = Acceptable tolerance level of error (stated in percentage points)
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Sampling and Statistics
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Figure 7.1 Variability of response and sample size
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% giving a response to a question

1% 2% 3% 4% S% 6% 8% 10% 12% 15% 20% 25% 30% 35% 40% 45%
Sample or or or or or or or oOor oOr Or oOr Or Or or or or
size 9% 98% 97% 96% 95% 94% 92% 90% 88% 85% 80% T75% T0% 65% 60% S5% S50%

25 40 56 68 7.8 87 95 108 120 13.0 143 16.0 17.3 183 19.1 19.6 19.8 20.0
50 28 40 49 56 62 68 7.7 85 92 101 114 123 13.0 135 139 141 14.2
75 23 32 39 45 50 55 62 69 75 82 92 10.0 105 11.0 11.3 114 11.5
100 20 28 34 39 44 48 54 60 65 7.1 80 87 92 95 98 99 10.0
150 1.6 23 28 32 36 39 44 49 53 59 66 7.1 75 78 80 81 8.2
200 14 20 24 28 31 34 38 43 46 51 57 61 65 68 70 70 7.1
250 12 1.8 22 25 27 30 34 38 41 45 50 55 58 60 62 62 6.3
300 1.1 16 20 23 25 28 31 35 38 41 46 50 53 55 57 58 58
400 099 14 17 20 22 24 27 30 33 36 40 43 46 48 49 50 5.0
500 089 13 15 18 20 21 24 27 29 32 36 39 41 43 44 45 45
600 081 1.1 14 16 18 20 22 25 27 29 33 36 38 39 40 41 41
800 069 098 12 14 15 17 19 21 23 25 28 30 32 33 34 35 35
1,000 063 09 11 13 14 15 17 19 21 23 26 28 29 31 31 32 32
1,200 0.57 081 099 1.1 13 14 16 17 19 21 23 25 27 28 28 29 29
1,500 0.51 0.73 089 10 1.1 12 14 16 17 19 21 23 24 25 25 26 26
2,000 044 061 0.75 086 09 10 12 13 14 16 18 19 20 21 22 22 22
2,500 040 056 068 0.78 087 09 1.1 12 13 14 16 17 18 19 20 20 20
3,000 0.36 051 0.62 0.71 0.79 087 099 11 12 13 15 16 17 17 18 18 1.8

Figure 7.2 Sample size ready reckoner
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The error level, often referred to as the margin of error, is a measure of the precision of an estimate in a statistical study. It represents the range within which
the true population parameter is expected to lie, given a certain level of confidence. Here's how it relates to the Z-score and confidence levels:

Understanding Error Level (Margin of Error)

1. Definition: The margin of error quantifies the uncertainty in an estimate. It is the maximum expected difference between the true population parameter
and a sample estimate.

2. Calculation: The margin of error is calculated using the Z-score, the standard deviation of the population (or sample), and the sample size. The formula
for the margin of error (E) is:

— 7z
where: E_Z(\/,T,,)

« (2Z)is the Z-score corresponding to the desired confidence level.
(\sigma ) is the population standard deviation (or the sample standard deviation if the population standard deviation is unknown).
(n)is the sample size.

Relationship with Confidence Level

+ Higher Confidence Level: A higher confidence level (e.g., 99%) means that you want to be more certain that the true population parameter lies within
the confidence interval. This results in a larger Z-score and, consequently, a larger margin of error.
+ Lower Confidence Level: A lower confidence level (e.g., 90%) means that you are willing to accept a higher level of uncertainty. This results in a smaller
Z-score and a smaller margin of error.
Common Z-Scores and Error Levels

90% Confidence Level: Z =~ 1.645
o Margin of Error: ( E = 1.645 \left( \frac{\sigma}{\sqrt{n}} \right) )
*  95% Confidence Level: Z = 1.96
o Margin of Error: ( E = 1.96 \left( \frac{\sigma}{\sqrt{n}} \right) )
+  99% Confidence Level. Z = 2.576
o Margin of Error: ( E = 2.576 \left( \frac{\sigma}{\sqrt{n}} \right) )
Example

Suppose you have a sample with a standard deviation (( \sigma )) of 10 and a sample size (( n )) of 100. You want to calculate the margin of error for a 95%
confidence level.

1. Z-score for 95% confidence level: 1.96

2. Calculate the margin of error: 10 10
v/100 10

So, the margin of error is 1.96.

Summary

The error level (margin of error) is a crucial component in statistical analysis, indicating the range within which the true population parameter is expected to lie.
It is directly related to the Z-score and the confidence level, with higher confidence levels resulting in larger margins of error. Understanding this relationship
helps in designing studies and interpreting results accurately.
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