










 



Stat 563 HW #5 

 

 

12.2 Show that the extrema of 

f(b) = 
1 

: b2 [ S""' - 2bS:r11 + b2 Su] 

are given by 

b = -(Su - Sw) ± J(Su - 81111)2+48~11 . 
2Sxy 

Show that the "+" solution gives the minimum of f(b). 

12.4 Consider the MLE of the slope in the EIV model 

where ). = u: / u; is assumed known. 

(a) Show that lim.>,-o ,8(.A) = Sr. 11 /Sr.r. 1 the slope of the ordinary regression of yon 
x. 

(b) Show that lim.>.-oo ,8(.\) = S1111/S:r11i the reciprocal of the slope of the ordinary 
regression of x on y. 

(c) Show that ,8{.A) is, in fact, monotone in ). and is increasing if Sr.11 > 0 and 
decreasing if sttl < 0. 

(d) Show that the orthogonal least squares line().= 1) is always between the lines 
given by the ordinary regressions of y on x and of x on y. 

(e) The following data were collected in a study to examine the relationship between 
brain weight and body weight in a number of animal species. 

Species Body weight (kg) Brain weight (g) 
{x) (y) 

Arctic fox 3.385 44.50 
Owl monkey .480 15.50 
Mountain beaver 1.350 8.10 
Guinea pig 1.040 5.50 
Chinchilla .425 6.40 
Ground squirrel .101 4.00 
Tree hyrax 2.000 12.30 
Big brown bat .023 .30 

Calculate the MLE of the slope assuming the EIV model. Also, calculate the 
least squares slopes of the regressions of y on x and of x on y, and show how 
these quantities bound the MLE. 


