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Why	  Statistics?	   8

Begin

Formulate the research problem

Define population and sample

Collect the data

Do descriptive data analysis

Use appropriate statistical methods to solve the research problem

Report the results

End

To conclude this section, we can note that the major objective of statistics
is to make inferences about population from an analysis of information con-
tained in sample data. This includes assessments of the extent of uncertainty
involved in these inferences.



Definitions	  

4

Population vs. Sample

⇒

Figure 1: Population and Sample

Always only a certain, relatively few, features of individual person or object
are under investigation at the same time. Not all the properties are wanted
to be measured from individuals in the population. This observation empha-
size the importance of a set of measurements and thus gives us alternative
definitions of population and sample.

Definition 1.4 (Population). A (statistical) population is the set of mea-
surements (or record of some qualitive trait) corresponding to the entire col-
lection of units for which inferences are to be made. (Johnson & Bhat-
tacharyya, 1992)

Definition 1.5 (Sample). A sample from statistical population is the set of
measurements that are actually collected in the course of an investigation.
(Johnson & Bhattacharyya, 1992)

When population and sample is defined in a way of Johnson & Bhattacharyya,
then it’s useful to define the source of each measurement as sampling unit,
or simply, a unit.

The population always represents the target of an investigation. We learn
about the population by sampling from the collection. There can be many
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Measures	  of	  central	  tendency	  

>>>	  import	  numpy	  
>>>	  numpy.mean(numpy.array([1,2,3,1,3,3,54,6]))	  
9.125	  



Measures	  of	  central	  tendency	  

>>>	  import	  numpy	  
>>>	  numpy.median(numpy.array([1,2,3,1,3,3,54,6]))	  
3	  



Measures	  of	  central	  tendency	  

>>>	  from	  statistics	  import	  mode	  
>>>	  mode([1,	  1,	  2,	  3,	  3,	  3,	  3,	  4])	  
	  3	  



Measures	  of	  variation	  
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Measures	  of	  variation	  

>>>	  import	  numpy	  
>>>	  numpy.std([0.1,2.8,3.7,2.6,5,3.4])	  
1.4851	  



Estimation	  
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Comparing	  two	  distributions	  



Hypothesis	  testing	  
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Hypothesis	  testing	  

>>>	  from	  scipy	  import	  stats	  
	  

>>>	  rvs1	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  rvs2	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
	  
>>>	  stats.ttest_ind(rvs1,rvs2)	  
(0.26833823296239279,	  0.78849443369564776)	  

>>>	  rvs4	  =	  stats.norm.rvs(loc=5,	  scale=20,	  size=100)	  

>>>	  stats.ttest_ind(rvs1,	  rvs4,	  equal_var	  =	  False)	  
(-‐0.69712570584654099,	  0.48716927725402048)	  



Hypothesis	  testing	  

>>>	  from	  scipy	  import	  stats	  
>>>	  rvs2	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  rvs5	  =	  stats.norm.rvs(loc=50,scale=10,size=200)	  
>>>	  stats.ranksums(rvs2,rvs5)	  
(-‐17.268624879732251,	  8.1050738020911939e-‐67)	  
	  



Hypothesis	  testing	  

>>>	  from	  scipy	  import	  stats	  
>>>	  rvs1	  =	  stats.norm.rvs(size=200,	  loc=0.,	  scale=1)	  
>>>	  rvs2	  =	  stats.norm.rvs(size=200,	  loc=0.5,	  scale=1.5)	  
>>>	  stats.ks_2samp(rvs1,	  rvs2)	  
(0.20833333333333337,	  4.6674975515806989e-‐005)	  



Comparing	  more	  than	  two	  
distributions	  



Hypothesis	  testing	  
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Hypothesis	  testing	  

>>>	  from	  scipy	  import	  stats	  
>>>	  rvs1	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  rvs2	  =	  stats.norm.rvs(loc=5,scale=10,size=200)	  
>>>	  rvs3	  =	  stats.norm.rvs(loc=5,scale=10,size=240)	  
>>>	  [f_value,	  p_value]	  =	  stats.f_oneway(rvs1,	  rvs2,	  rvs3)	  
(1.6144352794299781,	  0.1995560742198085)	  
	  



Hypothesis	  testing	  

>>>	  from	  scipy	  import	  stats	  
>>>	  rvs1	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  rvs2	  =	  stats.norm.rvs(loc=5,scale=10,size=200)	  
>>>	  rvs4	  =	  stats.norm.rvs(loc=5,scale=20,size=240)	  
>>>	  stats.kruskal(rvs1,rvs2,rvs4)	  
(2.9637587853571858,	  0.22721026954861492)	  
	  



Association	  between	  distributions	  



Pearson	  correlation	  coefficient	  

>>>	  from	  scipy	  import	  stats	  
>>>	  rvs1	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  rvs6	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  stats.pearsonr(rvs1,rvs6)	  
(-‐0.028991426987572115,	  0.5177734067731351)	  



Spearman’s	  correlation	  

>>>	  from	  scipy	  import	  stats	  
>>>	  rvs1	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  rvs6	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  stats.spearmanr(rvs1,rvs6)	  
(-‐0.045163188652754614,	  0.31351864108864802)	  



Kendall’s	  tau	  

>>>	  from	  scipy	  import	  stats	  
>>>	  rvs1	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  rvs6	  =	  stats.norm.rvs(loc=5,scale=10,size=500)	  
>>>	  stats.kendalltau(rvs1,rvs6)	  
(-‐0.0319198396793587,	  0.28602201432226193)	  



Exercise	  



Next	  class	  


