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Empirical Testing of Monocentric
City Model

O Testable propostion: An implication arising
from a model which is falsifiable, i.e., it is
conceivable that empirical* data could be
gathered that show the proposition is false.
B Pellagra is an infectious diseaset
® Light bends under a gravitational pull
B Other factors held constant an increase in taxes

will increase Real GDP
B 2+2=4
B 242=5

* “originating in or based on observation or experience”

 see Joseph Goldberger at http://www.biography.com/searchyarticle.do?id=9314416

Empirical Testing of Monocentric
City Model

O Intensity of Land Use

B Population density = people/land area

O Declining density as function of distance
from city cents (Fig. 8.1)

O This follows the equation
D(x) = D(x,)e 9"’

O Typical values:
B X.=1; pop'n @ x. =8,000; g=0.4; ex2.718




Empirical Testing of Monocentric
City Model

O Logarithmic transformation:

In D(x) =InD(x,)—g(x—X.)
In D) =[In D(x,) — gx,]—gx

O Second equation is “linear in the
logarithms”; so it can be estimated
by OLS; estimates (and t-statistics)
appear in Table 8.1, p. 123

Empirical Testing of Monocentric
City Model

Statistics of estimation:

B Coefficient estimates
W t-statistics

H R?

B Adjusted R?

Regression Example: One
Explanatory Variable

O Estimate equation: y=a+bx

O Means: estimate values of a
(intercept or constant) and b (slope)

O Estimate will minimize sum of
squared deviations — called “ordinary
least squares” or OLS




Regression Example: One
Explanatory Variable (Data Set 1)
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Using Excel for Statistical
Analysis — Descriptive Statistics

Regression Example: One
Explanatory Variable
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Regression Example: One
Explanatory Variable

Regression Example: One
Explanatory Variable - Results
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Regression Example: One
Explanatory Variable - Results

The Estimated Equation:
y = 5.8212 - 0.2608*x
In reality:

y = 5.8212




Regression Example: Two
Explanatory Variables — Data Set 2
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Regression Example: Two
Explanatory Variables - Regression
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Regression Example: Two
Explanatory Variables - Results

SUMMARY OUTPUT
‘Regression Stotistics
Multigle R 032872483
Rsquare ©.108066591
Adjusted R Square  -0.185244545
Standard Error 3.02991914
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Regression Example: Two
Explanatory Variables - Results

The estimated equation:
y=6.8974-0.3468*x; -1.318%*x,
In reality

y=6.8974

Regression Example: Three
Explanatory Variables - Data

K
x
I

Pl

B R R N A ]
W A e e AW
O RO oR e o
[ R S R

Regression Example: Three
Explanatory Variables - Results
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Regression Example: Eliminate
Insignificant Variable — Data Set 4

x
&

WL W N ma s NN
W B e e bW
(R AR T SRR

Regression Example: Eliminate
Insignificant Variable = Results

SUMMARY OUTRUT
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Empirical Testing of Monocentric
City Model

Evaluating the Density Gradient

[0 t-statistics: all above 2

O R2“relatively low”; indication of (a
kind of) specification error

O Alternative functional forms (e.g.,
polynomials:

InD(x)=a+g;x+g,x? +g3x3




Empirical Testing of Monocentric
City Model

Comparison
Base Case Case
% 1 1
Dix.) E000 10000
9 [iE] 04
X Dix) D' (x)
0 11935 14,918
1 8,000 10,000
2 5,363 6,703
3 3,595 4,453
4 2,410 3012
5 1615 2019
[ 1,083 1353
7 7% o07
] 456 608
E] 3% 408
10 219 273

Empirical Testing of Monocentric
City Model

Gross Population Density Functions
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Other Measures of Intensity of
Land Use

O Floor-area ratio:

floor space/land area

regulation of land per unit or land per floor
area (see example p. 146

'1F§a25er Question: Interpret Table 8.2, p.

Land value gradient

Housing value gradient?

What are the problems? p. 136

'{ga65er Question: Interpret Table 8.5, p.

O oo o




