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1 | Recoding

wdi <− wdi %>%
mutate ( p o l i t y b i n=

o rde r ed (
cut ( p o l i t y 5 , b r eak s=c (−11 ,1 ,11) ,

l a b e l s=c ( ”D i c t a t o r s h i p ” , ”Democracy ”) ) ) )

wdi <− wdi %>%
mutate ( gdpcat=

o rde r ed (
cut ( gdppc , b r e ak s=c (0 , 3274 . 5 , 189524) ,

l a b e l s=c ( ”Deve l op ing ” , ”Deve loped ”) ) ) )

wdi <− wdi %>%
mutate ( growth=

o rde r ed (
cut ( gdpgrowth , b r e ak s=c(− I n f , 2 79 . 4 17 , I n f ) ,

l a b e l s=c ( ”slow−growing ” , ”f a s t −growing ”) ) ) )
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2 | Two-Sample Test of a Proportion

• Which proportion of developing and developed countries are democratic?
– developing=63.16%, developed=78.9%

• Do we verify or falsify our hypothesis at a 95% confidence level?
– Yes, p< 0.05

2.1 Exercises

• Is a higher proportion of fast-growing countries democratic than slow-growing countries?
Use a 95% confidence level.

t a b l e ( wdi $growth , wdi $ democracy )
##
## 0 1
## slow−growing 60 70
## fa s t−growing 7 41

prop . t e s t ( c (75 ,32) , c (110 ,37) , c o r r e c t=F , a l t e r n a t i v e = ” l e s s ”)
##
## 2−sample t e s t f o r e q u a l i t y o f p r o p o r t i o n s w i thout c o n t i n u i t y c o r r e c t i o n
##
## data : c (75 , 32) out o f c (110 , 37)
## X−squa red = 4 .6837 , d f = 1 , p−v a l u e = 0.01522
## a l t e r n a t i v e h y p o t h e s i s : l e s s
## 95 pe r c en t c o n f i d e n c e i n t e r v a l :
## −1.00000000 −0.06522477
## sample e s t ima t e s :
## prop 1 prop 2
## 0.6818182 0.8648649

#############################################################
# Yes , they a r e : the p−v a l u e i s sma l l enough .
#############################################################
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3 | Two-Sample Test of Means

• Can we conclude at a 95% confidence level, that people live longer in developed countries
than in developing countries?

– We can: the p-value is small enough, and the mean in the developing group
is smaller than in the developed group

3.1 Exercises

• Do people live longer under democracies than under dictatorahips? Use a 95% confidence
level.

l e v e n eTe s t ( wdi $ l i f e e x p ∼ wdi $ p o l i t y b i n )
## Levene ' s Test f o r Homogeneity o f Va r i ance ( c e n t e r = median )
## Df F va l u e Pr(>F)
## group 1 0.2372 0 .627
## 151

#############################################################
# This means we accep t H0 , and the v a r i a n c e s a r e equa l .
#############################################################

t . t e s t ( l i f e e x p ∼ p o l i t y b i n , data=wdi , va r . equa l = TRUE, a l t e r n a t i v e=” l e s s ”)
##
## Two Sample t−t e s t
##
## data : l i f e e x p by p o l i t y b i n
## t = −2.1328 , d f = 151 , p−v a l u e = 0.01728
## a l t e r n a t i v e h y p o t h e s i s : t r u e d i f f e r e n c e i n means between group D i c t a t o r s h i p and group

Democracy i s l e s s than 0
## 95 pe r c en t c o n f i d e n c e i n t e r v a l :
## − I n f −0.692887
## sample e s t ima t e s :
## mean i n group D i c t a t o r s h i p mean i n group Democracy
## 68.85677 71.94973

#############################################################
# They do ! The p−v a l u e i s sma l l .
#############################################################
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