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A sample of 15 countries was surveyed in order to examine the relationship between the Infant Mortality rate (Y), the Literacy rate (X1), the Population Density (X2), the N. of Inhabitants Per Physician (X3), and Income per Capita (X4). The data collected were summarized with the following statistics.

	Variable
	

	S
	b

	Y
 X1  
 X2   
 X3
 X4
	48.36
81.05
88.47
2062.27
12000.00
	23.68
23.48
141.85
2009.25
6000.00
	-------
-1.05
.05
.002
-.003




1. Find the simple regression equation for the relationship between Y & X1, and explain its meaning as well as the meaning of its slope and constant. What would you predict for X1=70%?     

Y = a + b1 X1

Where a = Y/b1X1 = 133.46 – 1.05 X1

This equation is used for two purposes: 
· Explain the variation in Y using X
· Predict Y knowing X

The constant a = 133.46 → if X1 = 0%, then Y = 133.46% in Literacy rate
The slope b = -1.05 → if X1 increases by 10%, Y would decrease by 1.05%
For X1 = 70%, we predict Y = 133.46 – 1.05 (70) = 59.96% of Literacy rate

2. Find the multiple regression equation. Interpret its meaning and the meaning of its slopes and constant. 

Y = a + b1 X1 + b2 X2 + b3 X3 + b4 X4
[bookmark: _GoBack]
The constant a = Y – [a + b1 X1 + b2 X2 + b3 X3 + b4 X4]
 
a = 48.36 – [-1.05 (81.05) + 0.5 (88.47) + 0.002 (2062.27) – 0.003 (12000)] =

a = 48.36 – 72.74 = -24.38

MRE: Y = -24.38 – 1.05 X1 + 0.5 X2 + 0.002 X3 – 0.003 X4

This equation is used for two purposes: 
· Explain the variation in Y using all 4 X’s
· Predict Y knowing all 5 X’s
The constant a = -24.38 means that it all X’s = 0, then Y = -24.38 Infant Mortality Rate

The partial slopes:

b1 = -1.05 means: if X1 increases by 1%, Y decreases by 1.05%, holding all other variable constant

b2 = 0.5 means: if X1 increases by 1%, Y increases by 5%, holding all other variable constant

3. What is the predicted Y for a country with X1=60, X2=150, X3=875 and X4=$9000? 

For a country with X1= 60%, X2 = 150 ind. per km2, X3 = 875 ind. per physician and X4 = $9000, we predict:

 Y= 160.91-1.05 X1 +.05 X2 +.002 X3-.003 X4
 Y=160.91-1.05(60) +.05(150) +.002(875) - .003(9000)
 Y=80.16% 

Infant mortality rate = 80.16%

=  → X = 801.6 infant deaths per 1000 live births


4. Which independent variable has the greatest impact on the dependent variable? Rank the independent variables in order in terms of their impact on the dependent variable.


     β = b ()
     β1= -1.05 () = -1.04
     β2 = .05 () = ~.3
     β3 = .002 () = ~.17
     β4 = -.003 () = -.76

Beta weight shows that population density (X2) has the greatest impact on infant mortality rate (Y), and thereby ranks first, followed by inhabitants per physician (X3), and  income per capita (X4), and finally by literacy rate (X1) 


5. Given SSE=2174.24 and SST=7848.42, find the explained variance and interpret its meaning. 

R2 = 1 -= = 1-.27 = .73 = 73%

SSE is the Sum of Squares of Errors, and SSt the Tota; Sum of Squares.
Therefore, all X’s in the equation explain 73% of the variation in Y.
6. Find the unexplained variance and explain its meaning.

The remaining variation is 1 - .73 = .27 or 27%, which indicates that 27% is accounted by other variables, which are called the unexplained variance. 


  *Infant Mortality rate=No. of infant deaths per 1000 live births
  *Literacy rate=% population>15yrs who read and write
  *Population density= N. of individuals per Km2
  *Income per capita=population's average income
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