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Computing Confidence Interval
Question A: Constructing 95% Confidence Interval 


Supposed the number of equipment sales and service-contract for the company for the past six months (6) is summarized in table 1 below
	
	Treadmill
	Exercise bikes

	Sales 
	185
	123

	Items with Service-contract
	67
	55

	Items without service-contract
	118
	68


Importantly, a confidence interval is a plausible range for population parameter. Another important dimension critical in computing a 95% confidence interval is the standard error, which represents the level of uncertainty associated with the point estimate and provide a guide on the appropriate confidence interval. 

Therefore, calculating 95% confidence interval for the differences between the portions of service contracts sold on treadmill and exercise bikes it is prudent to compute first the standard error for each item

Procedure; Service-contract for treadmill
Step 1: find the equation for confidence interval for treadmill proportion with service-contract, which is equate by the formula 

Π ± Za/2 * ðπ 

Where π= point estimate 

Za/2= reliability factor
ðπ = standard error
Step 2: computing the sample mean and standard deviation for the treadmill items with a service contract.

Sample observation, 67-treadmills

Sample mean, 67/185 = 0.3621

Standard deviation = 0.6017

Step 3: finding the z-value for the sample that corresponds to 95% confidence interval. Generally, to find an observation that corresponds to some confidence interval, we adhere to a rule of thumb, {(1- confidence coefficient) ÷ 2}. 

Therefore, the p-value is 0.025 {(1- 0.95) ÷ 2}

Using the p-value of 0.025, the corresponding z-value for the sample is obtained from probability up in the z-table of normal distribution. The p-value 0.025 is the intersection of column marked ‘0.06’ and row labeled ‘1.9’. Consequently, our z-value of the corresponding observation with 95% confidence interval is 1.96

Step 4: calculating the standard error using the formula
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Step 5: finally, we compute the confidence interval for the observation by substituting the equation:

π ± Za/2 * ðπ 

          


      0.3621 ± 1.96 x 0.0034

                                         0.3621± 0.006664

Step 6: Interpreting the confidence interval, 

First, with 95% confidence interval, the maximum percentage of treadmill items with a service contract is 37% [(0.3621+0.006664)*100%]

Second, with 95% confidence interval, the maximum percentage of treadmill items with a service contract is 36% [(0.3621-0.006664)100%]

Procedure; Service-contract for exercise bikes item
Step 1: The sample size, 55 exercise-bikes

Sample mean, 0.4472 (55/123)

Sample standard deviation, 0.6687
Step 2: finding the z-value for the observation regarding exercise bike items with a service contract using confidence interval 95%
    First, the p-value is 0.025 {(1-0.95) ÷ 2}

   Second, using the p-value 0.025, we can locate the z-value from the z-table to be 1.96

Step 3: computing the margin of error for the sample observation
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Standard error = √ {0.4472 (1 - 0.4472) ÷ 55}





√ 0.004495





±0.0670
Step 4: computing the confidence interval by substituting the formula 

π ± Za/2 * ðπ 

0.4472 ± 1.96 * 0.0670

0.4472 ± 0.1313

Step 5: interpreting the confidence interval,
First, the maximum percentage of exercise-bikes with service-contract is 57% {(0.4472+0.1313)x100%}

Second, the minimum percentage of exercise-bikes with service contract is 32% {(0.4472-0.1313) x100%}

Question B: Assessing the Differences in the two Items
Table 2: 95% Confidence Interval for the Treadmill and Exercise-bikes with Service-contract

	Detail 
	Maximum (in percentage)
	Minimum (in percentage)
	Equation

	Treadmill item
	37% (0.3688)
	36% (0.3554)
	0.3621±0.0066

	Exercise bike 
	58% (0.5785)
	32% (0.3159)
	0.4472±0.1313


From a descriptive assessment point of view, the two items depicts significant difference regarding to the range of items sold with a service contract. Table 2 above reveals the maximum number of treadmill sold with a service contract is 37 compared to 58 exercise bikes. On the other hand, the maximum limit of treadmill with a service contract 36 differs to the number of service contract (32) for the exercise bikes. 

The primary factor that contributes toward the significant difference between the two items is the range of standard error used to compute the confidence interval. The treadmill item had a lower margin of error (±0.0066). The exercise bike had a standard error of ±0.1313, which results in a wide margin of the maximum and minimum sales with a contract service. 
