Lab 2 - solution

	Aim of the lab
· Sampling distribution of the mean 

· Confidence intervals for the population mean


Sampling distribution of the mean
In the Netherlands, healthy males between the ages of 65 and 79 have a distribution of serum uric acid levels that is approximately normal with =341 μmol/l and standard deviation = 79 μmol/l. 

1. If you were to select a large number of random samples of size 200 from this population and calculate the mean uric acid level of each sample, then the sample means would follow a ___normal______ distribution with mean = ___341___ and standard deviation = __79/sqrt(200)=5.586___  .
2. If we select samples of size 200, what proportion of them will have a mean greater than 300 μmol/l?
P(X > 300) = P( Z > (300-341)/  (79/sqrt(200) ) ) = P(Z> -7.3395894 )
. display 1- normal((300-341)/( 79/sqrt(200) ) )

1
100% of the samples will have a mean greater than 300 μmol/l.
3. How would the 95% confidence interval change if the sample size is 50 instead of 200? 

The standard deviation of the sample mean would be 79/sqrt(50) =11.2, therefore the 95% confidence interval would be wider.

Confidence interval for the population mean
4. Open (help use) the dataset “Low Birth Weight” dataset (lowbwt.dta). What is the mean and standard deviation (help summarize) of birth weight (bwt)?

summarize bwt, detail

The mean is 2945 grams, standard deviation is 729 grams. 

5. Construct a 95% confidence interval for the population mean birth weight (bwt) using the formulas described in the lectures notes. The display command allows you to use Stata as a hand-calculator. 
. display 2944.656 - 1.96*729/sqrt(189)

2840.7232

. display 2944.656  + 1.96*729/sqrt(189)

3048.5888

6. Construct a 95% confidence interval for the population mean birth weight (bwt) using the formulas described in the lectures notes. The display command allows you to use Stata as a hand-calculator. Check your calculation with the output of the command ci (help ci). 

. ci bwt

    Variable |        Obs        Mean    Std. Err.       [95% Conf. Interval]

-------------+---------------------------------------------------------------

         bwt |        189    2944.656    53.02858        2840.049    3049.264

. display 2944.656  - invttail(188,0.025)* 729.0224/sqrt(189)

2840.0485

. display 2944.656  + invttail(188,0.025)* 729.0224/sqrt(189)

3049.2635 
7. Construct a 99% confidence interval for the population mean birth weight (bwt). Check your calculation with the output of the command ci (help ci).

. display 2944.656 - 2.58*729/sqrt(189)

2807.8465

. display 2944.656 + 2.58*729/sqrt(189)

3081.4655

. ci bwt , level(99)

    Variable |        Obs        Mean    Std. Err.       [99% Conf. Interval]

-------------+---------------------------------------------------------------

         bwt |        189    2944.656    53.02858        2806.663    3082.649

8. Suppose the sample size is 20, the sample mean birth weight is 3058 and standard deviation is 724. Calculate a 95% confidence interval using the t-distribution. Use the probability function invttail(20-1, 0.025) to get the constant from a t-distribution table (help invttail). 

. display 3058 - invttail(20-1, 0.025)*724/sqrt(20)

2719.1576

. display 3058 + invttail(20-1, 0.025)*724/sqrt(20)

3396.8424
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