Question :
From a population of 1600 documents a random sample of 100 documents is drawn and found 10 defects in the sample. Find the representative number of defects in the total population of 1600 documents at 80% confidence level, at 90% confidence level and at 95% confidence level.

Solution :

In a randomly chosen sample of 100 documents we found 10 defects.
Now to find 95% confidence interval for the proportion of defects in the whole population of 1600 documents we proceed as below:

N = 1600   ,  n = 100  ,  p = 
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                             = (0.03)(0.968549)

                             = 0.029056

Therefore, we got S.E of p = 0.029056

95% confidence limits of defects = p ± 1.96 ( S.E. of p )

                                                          = 0.1 ± 1.96 ( 0.029056 )

                                                          = 0.1 ± 0.056950

                                                          = ( 0.04305 , 0.15695 )

Representative number of defects in the total population 

                                                                      = ( 0.04305 × 1600 , 0.15695 ×1600)
                                                                      = ( 68.8 , 251 )

Therefore, we can be 95% confident that the number of defects in the total population of 1600 documents would be between 69 and 251.

90% confidence limits = p ± 1.645 ( S.E. of p)

                                     = 0.1 ± 1.645 ( 0.029056 )

                                    = ( 0.0522 , 0.1478 )

Representative number of defects in the total population 

                                                                                  = ( 0.0522 × 1600 , 0.1478 × 1600 )

                                                                                  = (  83.5 , 236.4 )

Therefore, we can be 90% confident that the number of defects in the total population of 1600 documents would be between 83 and 236.
80% confidence limits = p ± 1.28 ( S.E. of p)

                                     = 0.1 ± 1.28 ( 0.029056 )

                                    = ( 0.0628 , 0.1372 )
Representative number of defects in the total population 

                                                                        = ( 0.0628 × 1600 , 0.1372 × 1600 )
                                                                        = (100.5 , 219.5)

Therefore, we can be 80% confident that the number of defects in the total population of 1600 documents would be between 100 and 219.
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