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Statistical tests for Quantitative variables (z-test, t-test & Correlation)
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Z-test: normal distribution test

Study variable: Qualitative (Categorical)

Outcome variable: Quantitative, Qualitative
Comparison:
(i)sample mean with population mean
(ii)two sample means

Sample size: larger in each group (>30) & standard deviation is known
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Student’s t-test:

Study variable: Qualitative (Categorical)

Outcome variable: Quantitative (mean values only)

Comparison:

(i)sample mean with population mean
(ii)two means (independent samples)
(iii)paired samples

Sample size: each group <30 ( can be used even for large sample size)
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When the researcher knows that the intervention is going to give positive result it’s one-sided
but if you’re not sure it will be 2 sided
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“Z and t” are the measures of:
How difficult is it to believe the null hypothesis?

High z & t values

Difficult to believe the null hypothesis -
accept that there is a real difference.

Low z & t values

Easy to believe the null hypothesis -
have not proved any difference.
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A number called the correlation measures both the direction and strength of the linear
relationship between two related sets of quantitative variables.
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Positive — Variables move in the same direction
Examples: Height and Weight, Age and BP
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Negative Correlation - Variables move in opposite direction

Examples: Duration of HIV/AIDS and CD4 CDS8, Price and Demand, Sales and advertisement
expenditure
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= Measurement of correlation
1. Scatter Diagram
2. Karl Pearson's coefficient of Correlation
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Correlation = .003 Correlation = - .975 Correlation = .993
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No correlation Negative Correlation Positive correlation
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a correlation coefficient (r) provides a quantitative way to express the degree of linear
relationship between two variables.

* Range: ris always between -1 and 1
* Sign of correlation indicates direction:

- high with high and
low with low -> positive

- high with low and
low with high -> negative

- no consistent pattern -> near zero



* Magnitude (absolute value) indicates strength (-.9 is just as strong as .9)
.10 to .40 weak
.40 to .80 moderate
.80 to .99 high
1.00 perfect
05 g gliad st b
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= rignores the distinction between explanatory and response variables doesn’t matter
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* ris not designed to measure the strength of relationships that are not approximately
straight line¥ 138 & Liad) 4dadl) culBMall ) Ll ;a8 L

= rcan be strongly influenced by outliers (extreme value)
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1. Correlation coefficient is appropriate measure of relation only when relationship is
linear

2. Correlation coefficient is appropriate measure of relation when equal ranges of scores
in the sample and in the population.

3. Correlation doesn't imply causality

— Using U.S. cities a cases, there is a strong positive correlation between the
number of churches and the incidence of violent crime

— Does this mean churches cause violent crime, or violent crime causes more
churches to be built?

— More likely, both related to population of city (3d variable -- lurking or
confounding variable)
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In conclusion !

Z-test will be used for both categorical(qualitative) and quantitative outcome
variables.

Student’s t-test will be used for only quantitative outcome variables.

Correlation will be used to quantify the linear relationship between two
quantitative variables

GsrB gt Laa CaAT Slad calhs g5 pualaall §giagh oy b

£108 33 g SN 08 LEAT il lia ) GG (80 S o (ha Lo U ny 11 6 palaal
G S g Ll oS (Sl i US3 O oo (o1 LA Jgf Adliaa il JL5A i
SN Udie Gy ) gBaY ¢ g o) Gl L 8 ALY 5 (g gl padieal Cppaall ardicaile L) (34l
el [ ogdh i e 238 aad 95 8 addiad A guud Lad A g2l (i g g0 paiieuila g oS
| siagd g3 palaall o3a | giagh 1) ¢ Cibg Adla CAud (uy Ly ) B3 palaal) 7yl a9 (IS B s
S i JL8) IS i 1o 1935, ¢ ang ) 5 pcalaall s Jgoad il (il aSia o stlaal (sl
Gl gual) aSagly g aSile midy gd) ¢ Lgudad i e g J s

asi) g2
Slhall 32 2



