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Descriptive Statistics




Descriptive Statistics

A It described the main features of a collection c
data quantitatively

A It aimed at summarize the dataset

A There are 4 degrees:
I Location
I Spread
I Skewness
I Kurtosis



Location

A lt is the first degree

A Mean: the arithmetic means or expected value
of random variables

A Median: the value separating the higher half o
a sample from the lower half

A Mode: The most common value among the

group
A In normal distribution: mean = median = mode



Spread

Alt is a second degree

A Standard deviation: related to mean
o= E[(X — ).

A Range and Percentile

A Interquartile range: related to median
I It contain half of the sample inside the range
I Upper quartile: separate the higher ¥a and lower °
I Lower guartile: separate the lower ¥4 and higher °
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Skewness

t IS the third degree
t measure the asymmetry of the distribution
t Is calculated by




Skewness

A Looked at the tail of the distribution
A Positive (right) skewed (mean > median > mod
A Negative (left) skewed (mean < median < mod

A

Megative Skew Positive Skew
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Kurtosis

2 fourth degree
' a measur e




nTo cal l Il n the stati :
done may be no more than asking him to
perform a posmortem examination: he may
be able to say what

- Sir R.A. Fisher
Indian Statistical Congress (1938)



IDEAS
Self-care
Interpersonal activities

Communication and understanding
Work

OoCD
(n=50)

0.1(0.3)
0.5(0.5)
0.4 (0.5)
0.9 (0.7)

Schizophrenia f Value,
(n=47) p value

0304 -2.3,0.03
1.2(0.9) -4.3,<0.01
0.7 (0.6) -2.0,0.04
1.8 (1.5) -3.9,<0.01

Global disability

5.9(1.3)

7.7 (2.8) 45,<001

GAF

66.6 (10.5)

55.0 (20.1) 3.7.<001







History

A The tstatistic was
Introduced in 1908 by
William SealyGosseta
chemist working in
Dublin, Ireland ("Student"
was his pen name).

A He published the test in
Biometrikain 1908

At


http://upload.wikimedia.org/wikipedia/commons/4/42/William_Sealy_Gosset.jpg



http://upload.wikimedia.org/wikipedia/commons/4/41/Student_t_pdf.svg

T-test for 2 Independent means

A Details of the test
I Compares means from 2 independent samg

I Based on sampling distribution of difference
of two samples

I Allow calculate a difference and confidence
Interval of the difference

I Can be calculated by formula or statistical
program



T-test for 2 Independent means

A Null hypothesis

I Two samples come from population with
same means

A Assumptions of test
I Continuous data with normal distribution
I Varlances are the same



T-test for 2 Independent means

A If assumptions do not hold

I The statistical test is dubious and the p valus
may be wrong

I Try transformation of the data

I It is robust to slighskewnesg$2 samples
with same size) but is less robust if
variances are clearly different

I Skewnessnd different variance can be
corrected by transformation.
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T test for paired (matched) data

A Also called one sampletést
A It analyses mean difference in paired sample
A Null hypothesis: means difference is zero
A Assumption
I differences follow a normal distribution

A If assumption do not holdtransform the raw
data (not the difference)



e/ /n

ereXy ands; is the average and stand
viation of the differences

egree of freedomisl
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Adults (< 65 years)  Elderly (= 65 years)  Chi-square p Value
[n=7] [n=12]
Psychiatric diagnoses
Organic brain syndrome 2 (29%) 0
Dementia 0 8 (67%)
Mental retardation 4 (57%) 0
Schizophrenia 3 (43%) 4 (33%)
Delusional disorder 0 2 (17%)
Depression 1 (14%) 1 (8%)
Bipolar affective disorder 2 (29%) 0
Physical diagnoses
Neurological 4 (57%) 4 (33%)
Gastro-intestinal / hepatic 2 (29%) 1 (8%)
Orthopaedic 1 (14%) 2 (17%)
Respiratory 0 2 (17%)
Endocrine 1 (14%) 2 (17%)
Urological 0 1 (8%)
Sensory 0 1 (8%)
Cardiovascular 1 (14%) 2 (17%)
Treatment factors
Extrapyramidal symptom 3 (43%) 1 (8%)
Typical antipsychotics 5(71%) 10 (83%)
Atypical antipsychotics 4 (57%) 1 (8%)
Anticonvulsants 4 (57%) 4 (33%)
Benzodiazepines 6 (86%) 1 (8%)
Anticholinergics 5(71%) 6 (50%)
Antidepressants 1 (14%) 2 (17%)




Chi-squared test




History

A Pearson's chisquaretestis
the bestkknown of several
chi-square tests statistical
procedures whose results
are evaluated by reference
to the chisquare
distribution.

A lts properties were first
Investigated by Karl
Pearson in 1900.



http://en.wikipedia.org/wiki/File:Karl_Pearson_2.jpg




Chi-squared test

A Tests for association between two categorical
variables

A Based on the ckéquared distribution with n
degree of freedom

A df = (no. of rowi 1) x (no. of columii 1)

A It gives p value but not direct estimate or
confidence interval



Chi-squared test

A Rationale of test

I Calculates the frequencies that would be
expected If there was no association

I It compares the observed frequencies and
expected values

I It they are very different, this provides
evidence that there Is an association

I The test uses a formula based on chi
squared distribution to give p value




Chi-squared test

A Null hypothesis

I There is no association between the two
variables in the population form which the
samples come

A Assumptions of test
I Large sample size

I At least 80% of expected frequencies must
be greater than 5



Chi-squared test

A If assumption do not hold
i Collapsing the table
fContinuity correcti
IFI sher 0s exact test
A Doing chisquared test

I Always use with frequencies, never use
percentage

I The formula works with all size tables
I Can be done by computer program



