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Descriptive Statistics 



Descriptive Statistics 

ÅIt described the main features of a collection of 

data quantitatively 

ÅIt aimed at summarize the dataset 

ÅThere are 4 degrees: 

ïLocation 

ïSpread 

ïSkewness 

ïKurtosis 
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Location 

ÅIt is the first degree 

ÅMean: the arithmetic means or expected value 

of random variables 

ÅMedian: the value separating the higher half of 

a sample from the lower half 

ÅMode: The most common value among the 

group 

ÅIn normal distribution: mean = median = mode 
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Spread 

ÅIt is a second degree 

ÅStandard deviation: related to mean 

 

ÅRange and Percentile 

ÅInterquartile range: related to median 

ïIt contain half of the sample inside the range 

ïUpper quartile: separate the higher ¼  and lower ¾ 

ïLower quartile: separate the lower ¼  and higher ¾ 
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Standard Deviation 
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Skewness 

ÅIt is the third degree 

ÅIt measure the asymmetry of the distribution 

ÅIt is calculated by 

2011/10/28 
Medical Statistics relevant to Psychiatrist - 

Dr. Wong Kai Choi 
8 



Skewness 

ÅLooked at the tail of the distribution 

ÅPositive (right) skewed (mean > median > mode) 

ÅNegative (left) skewed (mean < median < mode) 
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Kurtosis 

ÅIt is the fourth degree 

ÅIt is a measure of ñpeakednessò of the 

distribution 
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ñTo call in the statistician after the experiment is 

done may be no more than asking him to 

perform a post-mortem examination: he may 

be able to say what the experiment died ofò 

 

- Sir R.A. Fisher 

 Indian Statistical Congress (1938) 
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t - test 



History  

ÅThe t-statistic was 

introduced in 1908 by 

William Sealy Gosset, a 

chemist working in 

Dublin, Ireland ("Student" 

was his pen name). 

ÅHe published the test in 

Biometrika in 1908 
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T-test for 2 independent means 

ÅDetails of the test 

ïCompares means from 2 independent sample 

ïBased on sampling distribution of difference 

of two samples 

ïAllow calculate a difference and confidence 

interval of the difference 

ïCan be calculated by formula or statistical 

program 

2011/10/28 
Medical Statistics relevant to Psychiatrist - 

Dr. Wong Kai Choi 
17 



T-test for 2 independent means 

ÅNull hypothesis 

ïTwo samples come from population with 

same means 

ÅAssumptions of test 

ïContinuous data with normal distribution 

ïVariances are the same 
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T-test for 2 independent means 

ÅIf assumptions do not hold 

ïThe statistical test is dubious and the p value 

may be wrong 

ïTry transformation of the data 

ïIt is robust to slight skewness (2 samples 

with same size) but is less robust if 

variances are clearly different 

ïSkewness and different variance can be 

corrected by transformation. 
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Degree of freedom 
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T test for paired (matched) data 

ÅAlso called one sample t-test 

ÅIt analyses mean difference in paired sample 

ÅNull hypothesis: means difference is zero 

ÅAssumption 

ïdifferences follow a normal distribution 

ÅIf assumption do not hold ï transform the raw 
data (not the difference) 
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Where XD and sD is the average and standard 

deviation of the differences 

The degree of freedom is n-1 
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Chi-squared test 



History  

ÅPearson's chi-square test is 

the best-known of several 

chi-square tests ï statistical 

procedures whose results 

are evaluated by reference 

to the chi-square 

distribution. 

Å Its properties were first 

investigated by Karl 

Pearson in 1900. 
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Chi-squared test 

ÅTests for association between two categorical 
variables 

ÅBased on the chi-squared distribution with n 
degree of freedom 

Ådf = (no. of row ï 1) x (no. of column ï 1) 

ÅIt gives p value but not direct estimate or 
confidence interval 
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Chi-squared test 

ÅRationale of test 

ïCalculates the frequencies that would be 
expected if there was no association 

ïIt compares the observed frequencies and 
expected values 

ïIt they are very different, this provides 
evidence that there is an association 

ïThe test uses a formula based on chi-
squared distribution to give p value 
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Chi-squared test 

ÅNull hypothesis 

ïThere is no association between the two 

variables in the population form which the 

samples come 

ÅAssumptions of test 

ïLarge sample size 

ïAt least 80% of expected frequencies must 

be greater than 5 
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Chi-squared test 

ÅIf assumption do not hold 

ïCollapsing the table 

ïContinuity correction (Yatesô correction) 

ïFisherôs exact test 

ÅDoing chi-squared test 

ïAlways use with frequencies, never use 

percentage 

ïThe formula works with all size tables 

ïCan be done by computer program 
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