THEORY AND METHODS OF STATISTICAL SAMPLING

Case-exercise: Online grocery shopping

Worked-out-solutions
1. Average online grocery sale, µ, is £125.00
Standard deviation of sales, , is £31.25

· Taking one online customer sale is equivalent to a sample size, n, of 1
· Random variable, x,  is £95.00
· N° of standard deviations, z,  this sale is from the mean given by (95.00 – 125.00)/31.25 = -0.9600
· Area of Normal distribution from left to right to z is 16.85%
· This is probability that sample value will be below £95.00

2. Here we have a sample size n of 4
· Standard error of sampling process is /√(n) = 31.25/√(4) = 15.6250
· Random variable is £95.00
· N° of standard deviations, z,  this sale is from the mean given by (95.00 – 125.00)/15.625 = 1.9200
· Area of Normal distribution from left to right to z is 2.74%
· This is probability that sample value will be below £95.00

3. Here we have a sample size n of 9
· Standard error of sampling process is /√(n) = 31.25/√(9) = 10.4167
· Random variable is £95.00
· N° of standard deviations, z, this sale is from the mean given by (95.00 – 125.00)/10.4167 = -2.8800
· Area of Normal distribution from left to right to z is 0.20%
· This is probability that sample value will be below £95.00

4. Here we have a sample size n of 1; a lower value of £95.00 and an upper value of £140.00
· N° of standard deviations, z, £140.00 is from the mean given by (140.00 – 125.00)/31.25 = 0.4800
· Area of Normal distribution from left to right to z is 68.44%
· Probability that sample value is between £95.00 and £140.00 is (68.44 – 16.85) = 51.59%

5. Here we have a sample size n of 4; a lower value of £95.00 and an upper value of £140.00
· N° of standard deviations, z, £140.00 is from the mean given by (140.00 – 125.00)/15.625 = 0.9600
· Area of Normal distribution from left to right to z is 83.15%
· Probability that sample value is between £95.00 and £140.00 is (83.15 – 2.74) = 80.41% (rounding)

6. Here we have a sample size n of 9; a lower value of £95.00 and an upper value of £140.00
· N° of standard deviations, z, £140.00 is from the mean given by (140.00 – 125.00)/10.4167 = 1.4400
· Area of Normal distribution from left to right to z is 92.51%
· Probability that sample value is between £95.00 and £140.00 is (92.51 – 0.20) = 92.31%

7. In Questions 1 through 3 we are asking the probability below £95. As the sample size increases the proportion gathers around the mean value and so there is a lower proportion in the tail below £95. Thus the values decrease with sample size. In Questions 4 through 6 the values of £95 and £140 lie on either side of the mean. Thus with increase in sample size the proportions cluster around the mean or the values increase with sample size. This is a consequence of the Central Limit Theory. 
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