‘ Spatial Statistics and Analysis
Methods

(for GEOG 104 class).

= Acknowledgement: Part of the content is contributed by Dr.

An Li, San Diego State University.




Types of spatial data

Three ways to represent and thus to analyze spatial data:

Points

o Point pattern analysis (PPA; such as nearest neighbor
distance, quadrat analysis)

o Statistic indexes: Moran’s |, Getis G*

Areas

o Area pattern analysis (such as join-count statistic)
o Switch to PPA if we use centroid of area as the point data

Lines

o Network analysis




Point pattern analysis
(PPA)

Twitter (Geo-tagged)

messages distribution
pattern in San Diego.
(4/24/2018).

http://vision.sdsu.edu/ec
2/geoviewer/sanDiego#

Bl ‘L,



http://vision.sdsu.edu/ec2/geoviewer/sanDiego

Area pattern analysis
(such as join-count
statistic)

Switch to PPA if we use
centroid of area as the
point data.

Example:
Cancer Death Rate

(Colorectal Cancer in
San Diego)

a HDMA
@SDSU

San Diego County Cancer Mapping Tool

:ancer Type: | Colorectal Cancer v | Outcome: Death

d

‘ase: | Total_Rate

v | Year:|Most up-to-date v |

|

Correlation Analysis

Total_Rate
26.8

Area
Santee

[,




Network analysis (Accessibility)

Source:

http://desktop.arcqis.com/en/arcmap/latest/extensions/network-

-of-network-analyses.htm

analyst/types

solver

area
Create 3 service area with 5-,
10-, and 15-minute breaks

Service

solver

1 area
- | Generate lines from the edges that
- | could be traversed when traveling



http://desktop.arcgis.com/en/arcmap/latest/extensions/network-analyst/types-of-network-analyses.htm
http://desktop.arcgis.com/en/arcmap/latest/extensions/network-analyst/types-of-network-analyses.htm

Spatial arrangement

Randomly distributed data

o The assumption in “classical” statistic analysis

Uniformly distributed data
o The most dispersed pattern—the antithesis of being clustered

o Negative spatial autocorrelation

Clustered distributed data

o Tobler’'s Law — Everything is related to everything else, but near
things are more related than distant things.

o Positive spatial autocorrelation

—>Three basic ways in which points or areas may be spatially arranged



Spatial Distribution with R value
standardized nearest neighbor index (R)

Case 1:
Clustered

X is
large

Case 2:
Random

x°is
intermediate

Case 3:
Dispersed

¥’ is
small




Nearest neighbor distance (NND)

Questions:

o What is the pattern of points in terms of their nearest distances
from each other?

o Is the pattern random, dispersed, or clustered?
Example

o Is there a pattern to the distribution of toxic waste sites near the
area in San Diego (see next slide)? [hypothetical data]
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= Step 1: Calculate the distance from each point to its
nearest neighbor, by calculating the hypotenuse of

the triangle:
J NND,g = \/(XA -

Xg)? +(Ya—VYs)’

Site X Y NN NND
A 1.7 8.7 B 2.79

B 4.3 7.7 C 0.98

C 52 7.3 B 0.98

D 6.7 9.3 C 2.50

E 5.0 6.0 C 1.32

F 6.5 1.7 E 4.55
NND = 2 ';'ND 12519 =22

Nearest neighbor distance (NND) 10



Step 2: Calculate the distances under varying conditions
o The average distance if the pattern were random?

1 1
- 2/Density  24/0.068

Where density = n of points / area=6/88=0.068

o If the pattern were completely clustered (all points at same
location), then:

NND. =0

NND, =1.92

o Whereas if the pattern were completely dispersed, then:

NND, = 1.07453 _ 1.07453:4.12

JDensity  0.261

(Based on a Poisson distribution)

11



Step 3: Let's calculate the standardized nearest
neighbor index (R) to know what our NND value

means.
R NND _ 2.19 _114
|\_|N—DR 1.92

= slightly more dispersed

than random

Perfectly dispersed

More dispersed
than random

Totally random

More clustered
than random

Perfectly clustered

|

4

- 2.15

I
o

f
o

12



Hospitals & Attractions 1in San Diego

Hospitals and Tourist Attractions
in San Diego

Legend
0 510 20 Miles +  hospital

e  majattrs

The map shows the
locations of hospitals (+)
and tourist attractions Q)
In San Diego

Questions:

o Are hospitals randomly
distributed

o Are tourist attractions
clustered?

13



Spatial Data (with X, Y coordinates)

Any set of information (some variable ‘z’) for which we
have locational coordinates (e.g. longitude, latitude; or X,

y)

7 Z
Y ;5: Zs

X

Point data are straightforward, unless we aggregate all
point data into an areal or other spatial units

Area data require additional assumptions regarding:
o Boundary delineation

o Modifiable areal unit (states, counties, street blocks)
o Level of spatial aggregation = scale

14



Population
Density

low

|
B high

Pancreatic
Cancer
Death Rates

® low

l

#  high

Liver
Cancer
Death Rate

. low

l

# high

Pancreatic Cancer (brown) and Liver Cancer (red)
Death Age-Adjusted Rates 2013 in San Diego County

Liver Cancer




MCC Catchment:

San Diego County Population Demographics

UCSan Diego

Population
Density

low
l O
B high

Asian/Pacific
Islanders
o low

& high

Hispanic
Population
* low

l

# high

4206 Square Miles

.
o

3.3 Million Residents

5t Most Populous US County
#* Hispanics 2X > US
& Asian/Pacific Islanders 2X > US

12.70%

1.30%

E NHW
B American Indian/Alaska

= Black/African-American
Asian/Pacific Islander

Two or More Races B Hispanic or Latino

*

MOORES CANCER CENTER




MCC Catchment: San Diego County

Population
Density

low

|
B high

Asian/Pacific
Islanders

|

& high

low

Hispanic
Population

*  |low

l

# high

Below
Poverty

i

low

high

e

SDC | US
Non-English Speakers | 43.5% | 21.0%
Below Poverty Level 15.3% | 13.5%

UCSan Diego

MOORES CANCER CENTER




Adult-Obesity-Rate

Adult Obesity Rates (%)

Data Value
4.80 - 846
8.50-12.12

12.20 -
15.80 -
19.50 -
23.20 -
26.90 -
m 2060 -
m 34.20 -
m 37.80 -
m 41.70 -
m 45.10 -

15.78
19.43
23.09
26.75
30.41
34.07
37.73
41.38
45.04
48.70

Hispanic Population Rates (%)

Correlation: 0.896395136 (with a significant P value)

“’* s‘t

SD-Hispanic-Pop

hisp / totpop
0.000 - 0.07998
0.07999 - 0.1600
0.1601 - 0.2399
0.2400 - 0.3199
0.3200 - 0.3999
0.4000 - 0.4799
04800 - 0.5598
0.5599 - 0.6398
0.6399 - 0.7198
0.7199 - 0.7998
0.7999 - 0.8797
0.8798 - 0.9597



Area Statistics Questions

= 2003 forest fires Iin San
Diego

= Given the map of SD
forests

o What is the average
location of these forests?

o How spread are they?

2 Where do you want to
place a fire station?

19




What can we do?

Yg?('o,'?aé)"'"""""'"-
Preparations NS X
o Find or build a GBS X
coordinate system (480,620) :
o Measure the coordinates 400 50c>)< !
of the center of each (400.500) «
forest (500,350) |
o Use centroid of area as ;
the point data X <!
(300,250) |
(550,200) !
|

04, gl)_,x

(600, 0)

20



o The mean center Is the
“average’ position of

the points

o Mean center of X: Xc =

Mean center

DX
Yy

Mean center of Y: Y. =

X¢ =

(580+380+480+400+ 500 +550+300)

=435.71

7

— (700+650+620+500+350+ 250+ 200)

Yo =

=467.14

7

(0, 763) /|

#1 (580,700) ,4

#2 (380,650f X :

#3 (480,620)!

#4 (400,500) X
(456,467)

X
M
ean (:ente#r£5 (500.350)
#6 (300,250) X

#7(550,200)

I
I
I
I
I
I
I
X I
I
I
I
I
I
I

(0,0)

(600,

0)
X

21



Standard distance

o The standard distance measures the amount of
dispersion
Similar to standard deviation
Formula

JZ(X -X ) +Z(Y Y) “— Definition

_ Y? «— Computation
J (X gy (2N v
N

Cc

22



Standard distance

Forests X X2 Y Y2
#1 580 336400 700 490000
#H2 380 144400 650 422500
#3 480 230400 620 384400
#4 400 160000 500 250000
#5 500 250000 350 122500
#6 300 90000 250 62500
#H7 550 302500 200 40000

Sum of X2 1513700 Sum of X2 1771900
X. =455.71 Y. =467.14

X.* \7
=J(Z X2+ ()
n n

B \/ (1513700 1771900

—455.71%) +( — 467.14%) = 208.52

23



(0, 763) 4

Mean center

Y

Standard distance

|
X #1 (580,700)
#2 (380,650)

|
X #31(480,620)

#4/(400,500) ,,
+ Sp=208.52

(0,0)

(500,350)

|
1
i
|
1
|
1
#6 (300,2 |
X |

#7(550,200)
|
1
|
1

(600, 0)

N\

24



Definition of weighted mean center
standard distance

o What if the forests with bigger area (the area of the
smallest forest as unit) should have more influence
on the mean center?

: DUEX 7 DR
we Zf, we Zf,
g Z fi(xi_iwc)z "‘Z fi(Yi_Y_vvc)Z
WD — Z £ «—— Definition

2 2
SWD — \/(Z fixi . )TZ )—|—(Z fiYi _Y_2)<— Computation

2. f 2t

25



Calculation of weighted mean center

o What if the forests with bigger area (the area of the smallest
forest as unit) Should have more influence?

Forests f(Area) X | f;Xi (Area*X) | Y, f.Y, (Area*Y)
#1 5 580 2900 700 3500
#2 20 380 7600 650 13000
#3 5 480 2400 620 3100
Ha 10 400 4000 500 5000
#5 20 500 10000 350 /7000
#6 1 300 300 250 250
#/ 25 550 13750 200 5000

Y, > X, > £y,
Y fX; 40950 > 1Y, 36850
= S 88 =476.16 Y, = 5+ = 428.49
| 1




Calculation of weighted standard distance

o What if the forests with bigger area (the area of the smallest
forest as unit) Should have more influence?

Forests | f(Area) | X Xi? f. X2 Y, Y2 f.Y.2
#1 5 580 | 336400 | 1682000 | 700 | 490000 | 2450000
#2 20 380 | 144400 | 2888000 | 650 | 422500 | 8450000
#3 5 480 | 230400 | 1152000 | 620 | 384400 | 1922000
#4 10 400 | 160000 | 1600000 | 500 | 250000 | 2500000
#5 20 500 | 250000 | 5000000 | 350 | 122500 | 2450000
#6 1 300 | 90000 90000 | 250 | 62500 62500
#H7 25 550 | 302500 | 7562500 | 200 | 40000 | 1000000
Y ) fiX? A

2
& ey (I
> f >
= \/(1997450O —476.16°) + (18834&3OO —428.49%) = 202.33




(0,763)

Mean center <

Standard distance

|
% #1 (580,700)
#2 (380,650) .
X #31(480,620)
|

_———

Standard distance
=208.52

(0,0)

28



Standard distance

(0, 763)
N ~3¢41 (580,700)

NG 480,620)

- Standard distance
i =208.52

-~-~-~-* Weighted standard

1800,350) Distance=202.33

Mean center

Weighted mean cenier

= o
Lo? h e ost_J X Gi ; o
(0,0) = (600, 0)
X

29



Spatial clustered?

San Diego Housing Values

= Given such a map, is V'.
there strong evidence L
. )

that housing values are

clustered in space? ‘

o Lows near lows -
Legend

o Highs near highs sd_hs_value
Value 0459 18 Miles
| Jo-126862 Lol

| | 126,862.0001 - 185,667
| | 185,667.0001 - 244,832

I 244,832.0001 - 368,737
W E
B 368,737.0001 - 712,909

I 7129090001 - 1,127,302 s

30



More than this one?

San Diego HH Income

= Does household
Income show more
spatial clustering, or
less?

Legend

med_hh_inc
Value

| ]o-12,000
| 12,000.00001
T 2452851757
I 53,024.00001
B 69,352.00001
I e6.340.00001

0459 18 Miles

Lot loorl
-24,52851756
-53,024

N
-69,352
W- E

- 96,340
-171.728 =

31



Moran’s I statistic

Global Moran’s |

o Characterize the overall spatial dependence among a

set of areal units

P

Fi

“

L~

Hn h

22

i=] j=]
=1 1=l

Wy (J:j- — f) (:::

j_x

— Covariance

nH n

2 2 Wij

L i=i =l

A

H

Y (x —5’_5)2

i=1
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Summary

Global Moran’s | and local |,
have different equations, one
for the entire region and one
for a location. But for both of
them (I and ), or the

associated scores (Z and Z)

a

Big positive values ->positive
spatial autocorrelation

Big negative values ->negative
spatial autocorrelation

Moderate values = random
pattern

Local Zi values for Housing Values

Legend

zipcode y 2
Z 1| 0 510 20 Miles
N -12.39700- -1.96000 | H——+}—4++

[ -1.95999 - -1.65000

[ ] -1.64999- 0.00000 Z{}\
[ | 0.00001 - 1.65000

[ 1.65001 - 1.96000
I 196001 - 9.60475

33



Network Analysis: Shortest routes

¥ Euchdean dlstance

0,763) }-——— =L -2 oo T

>4 #1 (580,700)
#2 (380,650) y #3 (480 520)

#4 (400,500) : ! | \/(Xi - X))+ (Y, -Y,)’
) _ L _ 2 ~ 2
Mean center« (456.467) \ ™ = \/(500 400)° + (350-500)

I .
#5 (500,350) | = 180.28 |

#6 (300,250) X !
X | #7(550,200)

0.0) (600, 0) X

34



Manhattan Distance
Euclidean median Y0, 763)

o Find (X,, Y,) such that T )'4-
#2 (380,650) .
d, = 26 =X+ (Y, -Y,)° x|
is minimized 44 (400,500) ,, % 0119
o Need iterative algorithms Viean center y i
o Location of fire station #5 (500,350)
Manhattan median 446 (300,250) X—— Xi
di; =[ X; = X |[+]Y; =Y, | #7(550,200)
—{ 400—300| +|500— 250
=350 (0,0) '

(600,0) X

35



Summary

What are spatial data?
Mean center

Weighted mean center
Standard distance
Weighted standard distance
Euclidean median

) Calculate in GIS environment
Manhattan median }

36



Spatial resolution

Patterns or relationships are
scale dependent

o Hierarchical structures (blocks =
block groups - census tracks...)

o Cell size: # of cells vary and Vegetation types at large (left)
spatial patterns masked or and small cells (right)
overemphasized

How to decide

o The goal/context of your study

o Test different sizes (Weeks et al.

o % of seniors at block groups (left)
article: 250, 500, and 1,000 m) and census tracts (right)

37



Default units of study

o May not be the best

o Many events/phenomena have
nothing to do with boundaries drawn
by humans

How to handle

o Include events/phenomena outside
your study site boundary

o Use other methods to “reallocate” the
events /phenomena (Weeks et al.
article; see next page)

38



A. Locate human settlements
using RS data

B. Find their centroids

=] Bl
g 7
|
-
£
.5
L Y -
A
{1
AN
r EN
LS !-‘-"jl.J
1.
2l
N
Vi -
> 1
/ 1)
£
b
Posan
- b
7
T
A
—
1/ N
L A

C. Impose grids.
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Edge effects

= Whatitis

o Features near the boundary
(regardless of how it is defined) have
fewer neighbors than those inside

o The results about near-edge features
are usually less reliable

= How to handle

o Buffer your study area (outward or } F,
inward), and include more or fewer 4

a. Median income by census tracts

features
o Varying weights for features near *‘

boundary
b. S_ignificant clusters (Z-scores for I,)

40



c. More census tracts within the buffer d. More areas are significant
(between brown and black boxes)
included

41



Applying Spatial Statistics

Visualizing spatial data (Software: GeoDa)
o Closely related to GIS

o Other methods such as Histograms

Exploring spatial data

o Random spatial pattern or not ?

o Tests about randomness

Modeling spatial data

o Correlation and y2
o Regression analysis

42



THE CENTER FOR
HUMAN DYNAMICS
IN THE MOBILE AGE

HDMA

Visualizing Cancer Disparities (left map)
e@SPSU

with Socioeconomic Variables (right map)

SAN DIEGO STATE
UNIVERSITY

e

C | ® vision.sdsu.edu/su42/sdcancermap/

Q?ﬁ’ﬂ e B

i3t Apps [3 Web-based Heal

[ Home: GEOG 59-

DDN%G San Diego County Cancer Mapping Tool
Cancer Type: [Colorectal Cancer | Outcome: | Death vr} Select Socioeconomic and Demographlc Factors: |[Race v
Case: [Age_Adjusted_Rate *|  Year:[2013 v Select: [Hispanic Population v
[ Correlation Analysis | Normalization: [Total Population *|  Year: (2013 |
P orisall ;»g:ez_l‘Adjusted_Rate . Hover over an area

Hispanic Population (%)
12.05 Unllev Center

“Ocec i ~ Oce.

" Solan

Q@ GeoViewer || HD

Z SDSU | WebPortal [@ Blackboard Learn [3 DecisionDesk &

Aplus Control Pz

[ GEOG583: Intern

I Data not shown

- San Diego Country F
" Solan:

o~

Il Data not shown

»

-

525-9.20 8 84-12.04

AT 9.20-11.08 e | 12 04-14.87

Advanced Option 1.08-11.91 .| Advanced Option 14.87-19.03

11.91-13.27 = B 19.03-2403 =

\Ouantne Cla§SIﬁ£a}log v 13.27-13.71 \Quanme ngfsisilfﬁgauon v 24.03-32.00

Color : [Orange v | M 13.71-15.18 Color: [Orange + | - 32.00-39.10

i g M 15182024 “fj g2 M 39.10-47.14
Class: (8 v | - I 20.24+ Class: |8 v | W 4714+

v




THE CENTER FOR
HUMAN DYNAMICS
IN THE MOBILE AGE

HDMA
@SDSU

The correlation analysis is performed

after this button click

&

C | ® vision.sdsu.edu/sud2/sdcancermap/

SAN DIEGO STATE
UNIVERSITY

Correlation Analysis

Side-by-Side Synchronous Visualization of Cancer
Mortality and Socioeconomic & Demographic
Variables

avw| e D o@

i Apps [} Web-based Heal
« HDMA
@SDSU

Cancer Type:
Case: |Age_A

[ Home: GEOG 59

Colorectal Cancer
Bladder Cancer
Brain Cancer
Cervical Cancer
Colorectal Cancer
Esophageal Cancer
Female Breast Cancer
Hodgkins Disease

Kidney Cancer

Laryngeal Cancer
Leukemia

Liver Cancer

Lung Cancer
Non-Hodgkins Lymphoma
Oral Cancer

Other Cancer

Ovarian Cancer

Overall Cancer

Pancreatic Cancer

. |Prostate Cancer

: |Skin Cancer <

4

Advanced Option

Quantile Classification v

Color: [Orange v |
Class: [8 |

Q GeoView®
San Diego County Cancer Mapping ool

v| Outcome:[Death
~ Year: | 2013

HD' § SDSU | WebPortal D Blackboard Learn [ DecisionDesk & Aplus Control Pz [) GEOG583: Intern: »

24 SAN DIEGO STATE
3 UNIVERSITY

Select Socioeconomic and Demographic Factors: [Race-

Select: |Hispanic Population
Normalization: | Total Population +

7] v

Year: 2013

J Yallev Center
~Oce.

4|

Age_Adjusted_Rate Hover over an area
19.53

Hispanic Population (%)
44.14

Area
Escondido

San Diego Country F

.

4
=

525-9.20 8.84-12.04

9.20-11.08 12.04-14.87
11.08-11.91 Advanced Option 14.87-19.03
11.91-13.27 19.03-2403 =
13.27-13.71 Quantile Classification v 24.03-32.00
M 13.71-15.18 Sranae v | I 32.00-39.10
M 15.18-20 24 ol 19;?999*‘ I 39.10-47.14
— Il 2024+ Class: [8 v | — M 47.14+

M Data not shown M Data not shown ~

»




THE CENTER FOR
HUMAN DYNAMICS
IN THE MOBILE AGE

HDMA
@SDSU

The Correlation (Pearson's r) between
Age_Adjusted_Rate of Death due to Each Cancer in 2013 &

Hispanic Population (%) in 2013

Liver (24)

Bladder (13)
Orvers
Caolorecta
Prostate [27)
Lung (35)

Kidnay (11)

Shan (7)

Other (33)
Stomach (5]
Pancreatic (28)
Leukemis (21)
Creanan (14)
Mon-Hodgkins Lymphom...
Femsle Breast [28)
Ezophagesal (B) I
Cenical (1)

Braiin (20)

Cral [5)

LHerine (5)

Bladder {13)
R 0.51

Compare ALL Cancers with Hispanic Population
(at the SRA level)

SAN DIEGO STATE
UNIVERSITY

Yellow bars represent the
correlation that users have
selected.

The grey bars represent that the
correlation result might not be
reliable because the sample size
is too small (fewer than 6).

The number in the parentheses
represents the sample size
Pearson's r ranges from -1 to 1.

Hispanic Population has higher
correlation in Liver, Bladder, and
Colorectal Cancer Mortality
Rates (Age_Adjusted).

Negative correlation with Stomach,
Pancreatic and Leukemia Cancers.



THE CENTER FOR
HUMAN DYNAMICS
IN THE MOBILE AGE

HDMA
@SDSU

The Correlation (Pearson’s r) between
Age_Adjusted_Rate of Death due to Colorectal Cancer in 2013 & Each
Socioeconomic and Demographic Factors (%) in 2013

Malsysian Populstion (%) (B)

Thai Population (%) (27)

Bolivian Population (%) (20)

Median Income of & Household (5) (31)

Population Where Poverty Was Determined (%) (31)

Master's Degree; Population Age 25 and Older (%) (31)

Dominication Population (%) (26)

Owner Occupied Households (%) (31)

Other Hispanic Population (%) (31)

Aergeninean Population (%) (28)

Female Headed Housshaolds (%) (31)

Mexican Populsation (%) (31)

High School Graduate; Include Equivalcey, Population Age 25 and Older (%) (31)
Chilean Populstion (%) (25)

Hispanic Population (%) (21)

South American Population (%) (21)

Some Caollege, Mo Diploms; Population Age 25 and Older (%) (31)

k Spanish - Speak English "Wellor “Very_Well Population 5 Years and Older (%) (31)
scientific, Management, Administrative Employed Civilians Age 18 and Older (%) (31)
Population Speak Spanish, Age 5 and Older (%) (31)

Less Than 8th Grade; Population Age 25 and Older (%) (31)

Hmong Population (%) (12)

Mon-Hispanic White Population (%) (31)

Population with a \/ision Disability (%) (31)

Population Moved In Last 5 Years (%) (21)

Population Speak Only English, Age 5§ And Older (%) (31)

Population with Health Insurance (%) (21)

panish - Speak English "Mot Welfor "Mot At All Population 5 Years and Older (%) (31)
8th Through 12 Grade, Mo Diploma; Opulation Age 25 and Older (%) (31)

Cuban Population (%) (28)

Honduran Populstion (%) (28)

Micaragusn Population (%) (22)

Population with Mon Health Insurance (%) (21)

Korean Populstion (%) (31)

1er Language - Speak English "Mot Wellor "Mot At All Population 5 Years and Olde...

Median Income of a Household ($) (31)
R: -0.41

Compare Colorectal Cancer Mortality Rate with
All Socioeconomic Variables (from census data).

SAN DIEGO STATE
UNIVERSITY

Yellow bars represent the
correlation that users have
selected.

The grey bars represent that the
correlation result might not be
reliable because the sample size
is too small (fewer than 6).

The number in the parentheses
represents the sample size
Pearson's r ranges from -1 to 1.

Colorectal Cancer Mortality
Rate has higher correlation
with lower education levels
and, % of female headed
households.

Negative correlation with
higher median income
households, and % with
masters degree.



a HDMA

: . an B SAN DIEGO STATE [
@SpsL  San Diego County Cancer Mapping Tool untyor  ENUNIVERSITY
THE CENTER FOR -
H DMA HUMAN DYNAMICS Cancer Type: |Liver Cancer | Outcome: Death v Select Socioeconomic and Demographic Factors: |Race
@SDSU Case: [Age_Adjusted_Rate v| Year:[2013 5 Select: [Hispanic Population ]
IN THE MOBILE AGE \C'orr'elaitian Aﬁa]yéiS\ Normalization: | Total Population »|  Year: |2013
* - Hispanic Population (%)
‘ = _—Ll 66.62
— b Age_Adjusted_Rate
14.00
N . Vallev Center
"-_pce‘ sid "-.pce Aea
e e National City
Correlation is not
equal to Causality
— e San Diego Country £
© De '\ De
: \‘\
, -— — \ = turbison C, 1 fitsr
Pearson’s r = 0.62 B - o
(One Example of Liver r(%“ j 5
p \‘ 326-5.19 ey 8.84-12.04
. RN J 5.19-5.85 HBEN 12.04-1487
p O p u I at I O n ) Advanced Option | g ?ﬁ}g Advanced Option | 1; g;gz gg
|Quantile Classification v f.uee T B : 8.13-9.40 [Quantile Classffication v fu.ex= g : 24.03-32.00
\IONAT( VR, || oo o O JEane
Class: [8 v W 1377+ Class: [8 v | W 47 14+
Il Data not shown M Data not shown

One Case Study Example: Mortality rate of liver cancer is likely to be high in the region where
the density of population with Hispanic population, but it does not necessarily mean that
ethnicity is the only factor to increase the risk of death from liver cancer. Other factors that
correlate with the racial composition of a particular area could also be confounding the
observed relationship between Hispanic race and liver cancer mortality, such as limited access
to health care or poor health behaviors like drinking alcohol, both of which are known to
increase the risk of death from liver cancer.



HDMA THE CENTER FOR . ° °
OS] | HUMAN DYNAsics Geographic Weighted Regression

UNIVERSITY

Dependent variable: Female Breast Cancer Age Adjusted Mortality Rate
Independent variables: % black, % Asian, %Hispanic, affluence score, disadvantage
score, stability score, % insured, % foreign born
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