Solution to: Some more work with Linear Splines
Method 1:

Let
X1= age-65

X2 = 0ifage<65
age - 65 if age > 65

X3= 0ifage<380
Age - 80 if age > 80

Our model is: Y=8,+0X +5X,+5X,+¢
Lets re-write our model for the three age ranges:

Age <65 Y =p,+ B (age—65)+¢
=B, —650, + Page+¢
:ﬂol + page+¢

65 < Age <80 Y =p0,+(p + B, age—65)+¢
=B, =658, 656, + (B, + B,)age+¢&
=fy + (B + Bolage+¢

Age >80 Y = B, +(f, + B,)(age—65)+ B,(age—80)+ ¢
=B, =656, —655,-805;, +(f, + B, + B;)age + &
:/303 +(B+ By + By)age+ &

Now we can interpret our regression coefficients:

B, = Expected change in total medical expenditures per year for persons under 65 years of age.
B+5 = Expected change in total medical expenditures per year for persons aged 65 to 80.
B+6,+ 5= Expected change in total medical expenditures per year for persons over 80.

,6’01 = Y-intercept for the linear function for persons under 65 years of age.
B,} = Y-intercept for the linear function for persons aged 65 to 80.

,6’03 = Y-intercept for the linear function for persons over 80.



Question 1: Is the rate at which total medical expenditures increase with age different for persons less
than 65 years of age compared to persons who are 65 to 80 years of age?

Statistical Answer:  Test H,: 5, =0

Question 2: Is the rate at which total medical expenditures change with age different for persons 65 to 80
years of age compared to persons over 80?

Statistical Answer:  Test H,: 5, =0

Method 2:
Let
X1= 0ifage>65
age — 40 if age < 65
X2 = 01ifage <65 orage=>280
age - 65 if 65 < age <80
X3= 0ifage<380
Age - 80 if age > 80
Our model is: Y=8,+0X +0X,+ 05X, +¢

Lets re-write our model for the three age ranges:

Age <65 Y =p,+ f(age—40)+¢
= py 405, + Page+¢
= ﬂol + page+¢

65 < Age <80 Y =pf,+ B,(age—65)+¢

=B, - 650, + B,age+ ¢
= ﬂ02 + prage+¢

Age >80 Y =pf,+ B;(age—80)+¢
=P, —80p, + fyage + &
=ﬂ03 + page+¢

Now we can interpret our regression coefficients:

B, = Expected change in total medical expenditures per year for persons under 65 years of age.

B, = Expected change in total medical expenditures per year for persons aged 65 to 80.



B, = Expected change in total medical expenditures per year for persons over §0.
,6’01 = Y-intercept for the linear function for persons under 65 years of age.
,6’02 = Y-intercept for the linear function for persons aged 65 to 80.

,6’03 = Y-intercept for the linear function for persons over 80.

Question 1: Is the rate at which total medical expenditures increase with age different for persons less
than 65 years of age compared to persons who are 65 to 80 years of age?

Statistical Answer:  Test H,: S, = 3,

Question 2: Is the rate at which total medical expenditures change with age different for persons 65 to 80
years of age compared to persons over 80?

Statistical Answer:  Test H, : S, = 3,



