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(70 marks)

4. You are conducting an econometric investigation into the selling prices of houses in a single urban area in the
years 1993 and 2003. You have available for this purpose a random sample of houses that were sold in the years
1993 and 2003. The sample data consist of observations for these houses on the following variables:

PRICE, = the selling price of the i-th house, in thousands of dollars;

HSIZE, = the living area of the i-th house, in hundreds of square feet;

LOT, = lot size of the i-th house, in hundreds of square feet;

AGE. = the age of the i-th house at the time it was sold, in years;

VIEW, = an indicator variable defined such that VIEW, = 1 if the i-th house has a view,

and VIEW, = 0 if the i-th house does not have a view;

D03, = an indicator variable defined such that D03, = 1 if the i-th house was sold in 2003,
and DO03. = 0 if the i-th house was sold in 1993.

The regression model you are asked to estimate is given by the population regression equation

PRICE, = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B.HSIZE,AGE, + B,VIEW,
+ B,D03, + B,D03, HSIZE, + B,D03, HSIZE? + B,,D03, LOT,
+ B,D03, AGE. + B,,D03, HSIZE AGE. + B,,D03, VIEW. + u, .. (1)

where the g; (j=0, 1, 2, ..., 13) are regression coefficients and u; is a random error term.
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State the null hypothesis Hy and alternative hypothesis H; of the statistical test that you would perform on
regression equation (1) to assess the evidence for each of the following empirical propositions. In addition, for
each hypothesis test, state which of the following tests you would use: (1) a two-tail t-test; (2) a left-tail t-test;
(3) a right-tail t-test; or (4) an F-test.

Regression function for house pricesimplied by equation (1):

E(PRICE,| ¢) = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B;HSIZE,AGE, + B,VIEW,
+ B,DO3, + B,D03.HSIZE, + B,D03,HSIZE? + B,,D03,LOT,
+ B,,D03, AGE, + B,,D03, HSIZE,AGE, + B,,D03, VIEW,

Regression function for mean house pricesin 2003, for which DO3; = 1.

E(PRICE,| D03, =1) = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B,HSIZE AGE,
+ BVIEW, + B, + B,HSIZE, + B,HSIZE? + B,,LOT,
+ B,AGE, + B,,HSIZE,AGE, + B, VIEW.

Regression function for mean house pricesin 1993, for which DO3; = 0:

E(PRICE,| D03, =1) = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B;HSIZEAGE, + B,VIEW,
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Regression function for mean house pricesin 2003, for which DO3; = 1.

E(PRICE,| D03, =1) = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B;HSIZE,AGE,
+ BVIEW, + B, + B,HSIZE, + B,HSIZE? + B,,LOT,
+ B,AGE, + B,HSIZE, AGE, + B,VIEW,

Regression function for mean house pricesin 1993, for which DO3; = O:

E(PRICE,| D03, =1) = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B,HSIZEAGE, + B,VIEW,

Conditional mean price difference between 2003 and 1993:

E(PRICE,| D03, =1) - E(PRICE,| D03, =0) =
B, + BHSIZE, + B HSIZE? + B,,LOT, + B,AGE, + B,,HSIZE,AGE, + B,,VIEW,
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E(PRICE,| ¢) = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B;HSIZE AGE, + B,VIEW,
+ B,D03. + B,DO3, HSIZE, + B,D03, HSIZE? + B,D03,LOT,
+ B, D03, AGE, + B,,D03. HSIZE,AGE, + B,,D03, VIEW,

Mar ginal effect of HSIZE; on PRICE;:

OE(PRICE|e)
OHSIZE,

B, + 2B,HSIZE, + B,AGE, + B,D03. + 2B,D03, HSIZE, + B,,D03, AGE,
= B, + 2B,HSIZE, + B,AGE, + B, + 2B,HSIZE, + B,AGE,
= (B, + Bg) +2(B, + Bo)HSIZE; + (Bs + B;,)AGE; in 2003

= B, + 2B,HSIZE, + B,AGE, in 1993

Mar ginal effect of AGE; on PRICE;:

OE(PRICE; |e)
O0AGE, = B, + BsHSIZE; + B,,D03; + B,,D03; HSIZE,

= B + BsHSIZE, + By, + B, HSIZE, = (B, + B) + (Bs + B,)HSIZE, in 2003

= B, + B;HSIZE, in 1993
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E(PRICE,| ¢) = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B;HSIZE,AGE, + B,VIEW,

+ B,D03, + B,D03,HSIZE, + B,D03,HSIZE? + B,,D03,LOT,
+ B, D03, AGE, + B,,D03, HSIZE,AGE, + B,,D03, VIEW,

Marginal effect of LOT; on PRICE;:

OE(PRICE,[s) 5.+ p.D03
5LOT, - M3 10 i

= By + By in 2003

= B, in 1993
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4. (continued)

(7 marks)
(a) The marginal effect of house size on price was zero in 1993.

Marginal effect of HSIZE; on PRICE;:

GE(PRICEi‘O)
= B, + 2B,HSIZE, + B,AGE, + 3,D03, + 23,D03, HSIZE, + B,,D03, AGE;
OHSIZE,
= B, + 2B,HSIZE; + B.AGE, + B; + 2B,HSIZE, + B,,AGE,
= (Bl + Bs) + Z(Bz + Bg)HSIZEi + (B5 + BlZ)AGEi in 2003
= B, + 2B,HSIZE, + B.AGE, in 1993

Ho: B1=0 and B, =0 and Bs=0
H.: B1 =0 and/or B, =0 and/or P50

Test: F-test

(7 marks)
(b) The relationship of house size to price exhibited increasing marginal returns in 2003.

Ho: Bg + Bg =0 or 2([32 + Bg) =0
Hi:Ba+Be>0 or  2(Br+Py) >0

Test: right-tail t-test
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Marginal effect of AGE; on PRICE;:

OE(PRICE; |e)
AGE B, + BsHSIZE, + B,,D03. + B,,D03. HSIZE.
= B, + BeHSIZE, + By, + B,HSIZE, = (B, + B,,) + (Bs + B,)HSIZE, in 2003
= B, + B:HSIZE. in 1993
(7 marks)

(c) The marginal effect of house age on price was the same in 2003 as it was in 1993.
Ho: B11=0 and By, =0
Hi: B11 # 0 and/or B, #0
Test: F-test

(7 marks)
(d) Holding constant house size, lot size and view status, house prices in 2003 were unrelated to house age.

Ho: B4+B11=0 and B5+B12=0
H;: B4 + Bll # 0 and/or B5 + BlZ #0

Test: F-test
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4. (continued)

(7 marks)
(e) House size and house age were substitutable for one another in determining house prices in 2003.

Marginal effect of AGE; on PRICE;:

OE(PRICE,|o)
OAGE,  Pa PSHSIZE, + B,DO3, + B,,DO3 HSIZE
= Bo + BsHSIZE, + By, + B,HSIZE, = (B, + By) + (Bs + Byo)HSIZE,  in 2003
Ho: Bs + P12 =0

Hi: Bs+ P12 <0

Test: left-tail t-test
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4. (continued)

(7 marks)
(f) The marginal effect of house size on price was constant in 2003.

Marginal effect of HSIZE; on PRICE;:

OE(PRICE,[s)

OHSIZE. By +2B,HSIZE; + B;AGE,; + B,D03; +2B,D03, HSIZE,; + B,,D03, AGE,

= B, + 2B,HSIZE, + B, AGE, + B; + 2B,HSIZE, + B,,AGE,
= (B, + Bg) +2(B, + By)HSIZE, + (B + B,,)AGE, in 2003
= B, + 2B,HSIZE, + B.AGE, in 1993
Ho: B2+ Be=0 and Bs+ P12=0
Hi: B, + Bo# 0 and/or Bs+ B, #0

Test: F-test
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4. (continued)
(7 marks)

(g) The marginal effect of lot size on price was zero in both 1993 and 2003.

Marginal effect of LOT; on PRICE;:

SEORICELY) 1, 000
= By + By
= B,
Ho: B3 =0 and Byp=0 OR

Hi: B3-‘/—'0 and/or Blo-'/-'o OR

Test: F-test

in 2003
in 1993
B3=O and B3+B10:0

Bz =0 and/or B3+ P #0
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4. (continued)
(7 marks)

(h) The mean price of houses with a view was equal to the mean price of houses without a view in both 1993 and
2003.
Regression function for mean house pricesin 2003, for which DO3; = 1.
E(PRICEi\ D03, =1) = B, + B,HSIZE, + B,HSIZE? + B,LOT, + B,AGE, + B,HSIZE,AGE,
+ B,VIEW, + B, + B,HSIZE, + B,HSIZE? + B,,LOT,
+ B, AGE, + B,,HSIZE,AGE, + B, VIEW,

Regression function for mean house pricesin 1993, for which DO3; = 0:
E(PRICEi\ D03, =1) = B, + B,HSIZE, + B,HSIZE + B,LOT + B,AGE, + B.HSIZEAGE, + B,VIEW,

Marginal effect of VIEW,; in 2003 = B¢ + P13
Marginal effect of VIEW; in 1993 = 34

Ho: B@ =0 and B13 =0 OR BG =0 and BG + B13 =0
H;: Be # 0 and/or Bl3 # 0 OR Be # 0 and/or B6 + BlS #0
Test: F-test
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4. (continued)

(7 marks)
(i) The mean price of houses in 1993 was equal to the mean price of similar houses in 2003.

Conditional mean price difference between 2003 and 1993:

E(PRICE,| D03, =1) - E(PRICE,| D03, =0) =
B, + B,HSIZE, + B,HSIZE? + B, LOT, + B,AGE, + B,HSIZE AGE, + B, VIEW,

Ho: B7=Oand[58=OandBg=OandBm=0and[311=0and[312=0and[313=0
Hi:B7#0 or Bg=0 or Bg#0 or Byp=0 or B3 #0 or Bo#0 or Bi3=0

Test: F-test
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4. (continued)

(7 marks)
(j) For houses with 2500 square feet of living area and lots of 6000 square feet that were 10 years old and had a

view, mean price in 2003 was greater than mean price in 1993.
Evaluate 2003-1993 mean price difference

E(PRICE,| D03, =1) - E(PRICE,| D03, =0) =
B, + B,HSIZE, + B,HSIZE? + B, LOT, + B,,AGE, + B,HSIZE AGE, + B, VIEW,

at: HSIZE; = 25; LOT, = 60; AGE; = 10; VIEW;=1.

Ho: B, + Bg25+ B4 (25)° + B,,60+ B, 10+ B,,(25)(10)+ B, = 0

or
B, + Bg25+ B,625+ B,,60+ B,,10+ B,,250+ B,;, =0

Hl: B7 + B825+ B9(25)2 + BlO 60 + [31110+ Blz (25)(10)"‘ BlS >0

or
B, + Bg25+ B,625+ B,,60+ B,,10+ B,,250+ B,; > 0

Test: right-tail t-test
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