AStudy on the Impact of Chicago 7'zz==:zi.::
L Train(Elevated Train) R
accessibility on Housing Prices ~ §=zizsias

NN

~\\. :: lllll
Dasom Han 5\\\\_
April16.2024. RN
University of Illinois at Urbana-Champaign \\\\ - > - - n -

Department of Urban and Regional Planning



01
02
03
04
05

ABOUTTHE PROJECT TABLE OF CONTENTS

Explain the background of the study

LITERATURE REVIEW

Analysis of research trends and
presentation of differences from previous studies

METHOD DISCRIPTION

Study area, Analysis technique, Composition of variables

Analysis
Comparison of multiple regression analysis and
geographically weighted regression (GWR) analysis

Conclusion
Analysis conclusion, limitations of the study



l.'-' -‘\ '
v

ABOUT THE PROJECT




U CUU S =

~ v g0
L= | N8/
I a0 \\l\‘\\\l-\}\', I ) i) s
About the Project s

Factors Affecting Housing Prices

Policy Change i
Housing Transportation

Structure gynpiy & Demand

Surrounding segregation
Environment

Population Crime
Density




102

LITERATURE REVIEW



Literature Review
Findings City, Authors

Analysis of the impact of highway and light rail accessibility on housing prices Phonix(Arizona)
using a hedonic model. Both variables had a positive effect on housing prices, but Seo et al. 2014
highway accessibility had a greater effect than light rail. ’

Using a hedonic model, and the results showed that the presence of the station Buffalo(New York)
had a positive effect overall, but this was limited to areas classified as high- Hess & Almeida. 2007
income areas. It shows a negative effect in areas classified as low-income areas. '

Using geographically weighted regression (GWR) , and the results shows that the Kuala Lumpur(Malaysia)
presence of a station has a positive effect on housing prices, but only for Dziauddin, 2019
properties located in lower-middle areas, and for properties located in high-

income areas, light rail The impact appears not to be very large.

Using hedonic model and GWR. all analysis methods revealed that the physical Cracow(Poland)
characteristics of the house (total floor area, age, etc.) were the factors that had Tomal. 2020

the greatest impact on the house price. Additionally, the conclusion was drawn ’

that GWR is the most appropriate analysis.

Chicago(lllinois)
McMillen &McDonald,
2004

Using hedonic model. The opening of a station has a positive effect on housing
prices, and the closer the station opens, the greater the effect.




Literature Review

—Research question

Will the presence of a train in Chicago have a positive effect on housing prices?

Will GWR provide better analysis results than the hedonic model?
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Study Area

Total Housings in Chicago(47,914)

Located outside the 1-mile radius
(20,027 cases)

Legend

® CTA_RailStations
CTA_RailLines

. Within 1 mile from
station

Exceed 1mile from
station

[ study area

12 Miles



DATA COLLECTION METHOD

Data from 47,914 houses traded in Chicago
over the past three years (Nov.10.2021-Nov.09.2023) were collected via Zillow.
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3 40000 74400 2108 5 19 2021 SOLD Sold 0 1 500 APARTMENT 41.8902 -87.61817 480 N McClu 60611 Chicago IL Streeterville [] ['On Site Lau['Other'] TR
4 40000 86200 525 4 9 2021 SOLD Sold 1 515 365468 CONDO 1973 41.84082 -87.6226 2941 S Michi 60616 Chicago L Apt 408 South Comm [] n ['Refrigeratc TR
5 41000 1136 3 11 2022 FOR_SALE Closed 2 1 440 3049 SINGLE_FANM 1915 4176951 -87.66846 6825 S Wooc 60636 Chicago IL West Englew ['Range’, 'Refrigerator']  ['Central Air' TR
6 42000 63700 1250 2 5 2021 SOLD Closed 1 1 500 CONDO 1966  41.88921 -87.761314 5424 W Ferd 60644 Chicago IL Apt 316 South Austin ['Range’, 'Refrigerator']  ['Window/W TR
7 53000 53800 1749 4 10 2023 RECENTLY_S Closed 3 1 760 3125 SINGLE_FANM 1925 41.777878 -87.68261 6342 S Clare 60636 Chicago IL West Englewood ['Other'] TR
8 50000 143200 1900 1 11 2023 RECENTLY_S Closed 3 2 731 2520 MULTI_FAM 1964 41.682907 -87.64464 11611S Peol 60643 Chicago IL West Pullman ['Central Air' TR
9 50000 143200 1900 1 11 2023 RECENTLY_S Closed 3 2 731 2520 MULTI_FAM 1964 41.682907 -87.64464 11611S Peol 60643 Chicago IL West Pullman ['Central Air* TR
10 49900 103500 1665 12 7 2021 SOLD Closed 3 1 800 3123 SINGLE_FANM 1884 41.789715 -87.64104 5733 S Lowe 60621 Chicago IL Englewood ['Central Air' TR
11 50500 197700 1999 5 23 2022 SOLD Closed 4 2 736 3125 SINGLE_FANM 1978 41.791435 -87.67024 5623 S Honol 60636 Chicago IL West Englewood ['Central Air* TR
12 50000 155300 1200 3 17 2022 FOR_SALE Closed 1 1 600 CONDO 1929 419332 -87.76898 5704 W Geo 60634 Chicago IL #1 Belmont Cen ['Range', 'Refrigerator’, 'S ['Window/W TR
13 50000 52400 1749 3 14 2022 SOLD Closed 3 1 748 3001 SINGLE_FAMILY 41.80721  -87.65229 1048 W 48th 60609 Chicago IL Back of the Yards ['Window/W TR
14 50000 66100 1300 2 28 2022 SOLD Sold 2 1 750 18550 APARTMENT 1964 41.765785 -87.610146 106 E 71st St 60619 Chicago IL Park Manor [] ['On Site Lau['Other'] TR
15 50000 122100 1800 9 16 2021 SOLD Closed 4 2 800 1504 TOWNHOUS 1947 41.727295 -87.628456 9157 S Went 60620 Chicago IL Princeton Park ['Central Air* TR
16 50000 81100 1300 6 17 2021 SOLD Closed 2 1 800 CONDO 1930 41.874725 -87.71119 3408 W Cong 60624 Chicago IL #1 Fifth City ['Range’, 'Microwave', 'Re ['Central Air' TR
17 53000 1355 11 3 2021 SOLD Closed 2 1 805 3123 SINGLE_FANM 1900 41.694977 -87.629745 245 W 109th 60628 Chicago IL Roseland ['Central Air* TR
18 46500 81600 1099 10 29 2021 SOLD Closed 2 1 546 3125 SINGLE_FANM 1920 41.750572 -87.55686 7942 S Burnt 60617 Chicago IL South Chicago ['Curbs', 'Sid: ['Central Air' TR
19 52500 79600 2250 7 15 2021 SOLD Closed 1 1 714 CONDO 1925 41.794956 -87.581345 1765 E 55th: 60615 Chicago IL Apt E6 Hyde Park ['Window/W TR
20 53000 99500 1300 12 28 2020 SOLD Closed 2 1 816 3615 SINGLE_FANM 1949  41.72121 -87.614494 9518 S King | 60628 Chicago IL Rosemoor ['Central Air* TR
21 I 49000 167800 1999 12 1 2020 SOLD Closed 4 2 750 4617 SINGLE_FANM 1954 41.660976 -87.6386 12813 S Unic 60628 Chicago IL West Pullman ['Central Airf' TR
22 54000 98600 1300 11 25 2020 SOLD Sold 2 1 850 26012 CONDO 1929 41.801445 -87.67757 2112 W 51st 60609 Chicago IL #A-3 Back of the Y[] 0 ['Central'] TR
23 58000 59800 1300 1 31 2023 RECENTLY_S Closed 2 1 800 CONDO 41.74567 -87.57622 8210 S Jeffel 60617 Chicago IL Unit9 South Chicag ['Range’, 'Microwave', 'Re ['Window/W TR
24 55000 62900 1200 2 25 2022 SOLD Closed 1 1 500 CONDO 1966  41.88921 -87.761314 5424 W Ferd 60644 Chicago IL Apt 104 South Austin ['Window/W TR
25 59000 61400 1800 10 13 2022 SOLD Closed 3 2 670 2496 SINGLE_FANM 1970 41.744198 -87.60057 948 E 83rd S 60619 Chicago IL East Chatham ['Central Air' TR
26 56000 68600 1074 10 26 2021 SOLD Closed 1 1 594 3136 SINGLE_FANM 1920 41.706425 -87.64186 10314 S Eme 60628 Chicago IL Fernwood ['Central Air* TR
27 54900 70500 1250 9 15 2021 sOLD Closed 1 1 800 CONDO 1962 41.762733 -87.55865 7363 S Soutt 60649 Chicago IL Apt 407 South Shore ['Window/W TR
28 58000 58900 1260 8 30 2021 SOLD Sold 2 1 850 17050 APARTMENT 1927 41.7461 -87.60295 8158 S Drexe 60619 Chicago IL East Chathar ['Dryer', 'Wa [] ['Other'] TR
29 57000 73100 1714 3 23 2022 sOLD Sold 0 1 450 10415 CONDO 1969 41.906937 -87.6305 1340 N Dear: 60610 Chicago IL #G18 Gold Coast  ['Dishwashei ['On Site Lau ['Other'] TR
30 55000 101100 1999 7 22 2021 SOLD Closed 3 2 731 2728 TOWNHOUSE 41.68214 -87.646515 951 W 116th 60643 Chicago IL West Pullman ['Central Air* TR
31 55000 101100 1999 7 22 2021 SOLD Closed 3 2 731 2728 TOWNHOUSE 41.68214 -87.646515 951 W 116th 60643 Chicago IL West Pullman ['Central Air' TR
32 58800 93800 1300 5 30 2023 RECENTLY_S Closed 1 1 80 CONDO 1971 41.808186 -87.719475 3816 W 47th 60632 Chicago IL # 3RDFR Archer Heights ['Window/W TR
33 54000 87900 1300 1 4 2021 SOLD Closed 0 1 700 CONDO 41.79858  -87.74558 5470 S Arche 60638 Chicago IL Apt 3B Vittum Park ['Window/W TR
34 57500 96200 997 12 4 2020 SOLD Sold 0 1 400 24705 CONDO 1979 4197248 -87.84512 5117 N East 60656 Chicago IL Unit 1E O'Hare ['Range / Ov[] ['wall'] TR
35; 55000 96600 1200 12 3 2020 SOLD Sold 1 1 800 8586 CONDO 1963 41.794422 -87.766624 5418 S Mass 60638 Chicago IL Unit 2 Garfield Ridg ['Range / Ov [] ['wall'] TR
36 60000 60000 1250 10 16 2023 RECENTLY_S Closed 1 1 750 CONDO 1962 41.762947 -87.55887 7355 S Soutt 60649 Chicago IL Apt 403 South Shore ['Range’, 'Refrigerator']  ['Window/W TR
37 60000 59700 1175 8 25 2023 RECENTLY_S Closed 1 1 650 4500 SINGLE_FANM 1922 41.74591 -87.61594 8153 S Calun 60619 Chicago IL Chatham ['Central Air' TR
38 64000 63800 1350 9 27 2023 RECENTLY_S Closed 2 1 1038 3750 SINGLE_FANM 1923 41.743607 -87.58154 1732 E 83rd 60617 Chicago IL Stony Island Park ['Window/W TR
39 61000 287600 1975 7 28 2023 FOR_SALE Sold 4 2 1000 4340 SINGLE_FANM 1915 41.757492 -87.61421 7530 S Vernc 60619 Chicago IL Chatham ['Range’, 'Microwave', 'Re ['Central Air' TR
40 60000 1700 7 27 2023 RECENTLY_S Closed 3 1 804 3300 SINGLE_FANM 1927  41.69656 -87.63374 10847 S Eggl 60628 Chicago IL Roseland ['Central Air* TR
41 60000 59800 1150 7 26 2023 RECENTLY_S Closed 1 1 900 CONDO 1922 41.7731  -87.58289 6710 S Ridge 60649 Chicago IL #18B South Shore ['Central Air* TR
42 62000 113900 1099 5 24 2023 RECENTLY_S Sold 1 1 500 6098 SINGLE_FANM 1910 41.652546 -87.5359 13337 S Avel 60633 Chicago IL Hegewisch [] 1] ['Central'] TR
43 60000’ 61000 1087 3! 29 2023IRECENTIVESIClosed 1 1 950 CONDO 1924  41.755398 -87.550674 3017 E 78th: 60649 Chicago IL Apt 3A South Shore ['Window/W TR
231120_All_dummy P
Ready ﬁ?)Accessibility: Unavailable m - . = + 100%




Composition of Variahles

Variable
category
Dependent
variable

Independent
variable

Variable name Definition

Transaction price
(per square feet)
Distance to station Distance to the nearest Elevated Train station (mile)

Area for exclusive use Area for exclusive use of the target housing (sqft)

Number of beds Number of beds
Housing Number of baths Number of baths
characteristics ' Built year Year the house was built
Divided into no parking (0) and parking available (1) (ref.no
parking)
Based on research conducted by GreatSchools.org, an
independent non-profit organization, It is based on four levels
Surrounding of the School Assessment Scale: Student Progress Rating or
environment  High school rating Academic Progress Rating, College Readiness Rating, Equity
characteristics Rating, and Test Score Rating.

Distance to park Distance to the nearest park (mile)

Distance to general hospital Distance to the nearest general hospital (mile)

Indicates the number of crimes (only violent or more serious

Crime frequency crimes) from 2001 to 2023 for the zip code belonging to the
property.
Average 2020 population of the zip code in which the property
belongs
Within1 (0) & exceed1 (1) mile of station dummy (ref.withinl
mile)

Actual transaction price divided by exclusive use area

Parking availability

Primary school rating

Population

Region

Value type

$ (Dollar)

Ratio scale

Ratio scale
Ratio scale
Ratio scale
Ratio scale

©0.1)

Ratio scale

Ratio scale

Ratio scale
Ratio scale

Ratio scale

Ratio scale

©0.1)




Analysis Method

Multiple Regression analysis(Hedonic Model)

Considers the impact of multiple independent Y = BiXy + BoXo + BsXs + -+ BuXp + €
Va”ables on the dependent Val’lable. HOWGVGI‘, |t X; — Xt Distance to station variable, Housing characteristic variable,

Surrounding environment characteristics varaiable,

fa | lS tO ta ke S patl d l. corre l-atl on | nto accou nt. Crime frequency variabl, Population varaible, Region variable

Geographically Weighted Regression (GWR)

Generates regionally different regression models Z
by taking into account the spatial characteristics  [ECEICA 2 Bre (i vz + &
of the data (u;, v;) are the geographical coordinates.
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sis Result

All areas of Chicago Area within 1 mile of L train Area 1 mile outside of L train
. GWR | . GWR | . GWR |

Multiple Regression

Analysis

Distance to station(sqft -11.373*

Area for
exclusive use

Number of
-0.152
Number of el

0.38"

-0.023**

Housing
characteristics

20.173***

6.108™*

3.000***

-19.019™

Distance to

general -7.535**

0.138

-0.208

-0.002

0.285
0.137

0.065

0.132

0.060

-0.036

-0.086

-0.271
-0.018

-0.156

-477.902***

47914
434299

Rz
Adjusted R2

0.410
0.409

GWR

[\ .

VIF__Min____Max

2.870, -838.2 737.%

3.601

2922
3.750
1.219

1.133

-666.5 1284.5

-864 476.2

-13834.2 2627.4

44109
492361.949
0.646
0.629

-44.6

Multiple Regression GWR

Analysis
g o
6.18-24.014" §0.052 1.157 -905.2 608.2

-5.147** -345 326

-47.5
-0.85

79.4
6.7

21.024**
0.404"

18.031** -82.9 64.2

2.065™*

-7.421

-9.338** -710.2 519.6

-0.012**
0.0001***

-13185.4 2232

25 398
286,855.24
0.615
0.596

-492.285

27 887
280,510
0.304
0.304

Multiple Regression
D

-0.054**

5.754*

26.178***
0.250"*

22.588***
6.167"

-0.325

-21.42*

-2.295*

-0.005***
0.001***

-0.18

-0.52

0.089

0.298
0.101

0.092

-288.847***

20027
148,026
0.358
0.358

A

lysis GWR
Y

1.2 -205.600 162.40

1.9

1.71 -19.900 24.600

35.100
1.740

1.99
1.2

-22.700
-1.750

1.06 -103.100 67.400

-208.000 149.100

-186.700 189.000

-3253.000 3655.600 255.400

18712
205,081
0.426
0.399




Analysis Result:: All Areas of Chicago

R-square

Legend

CTA_RailLines
* CTA_RailStations
Local R-Squared
-0.003 - 0.100
0.101 - 0.200
0.201- 0.300
-+ 0.301 - 0.400
© 0.401-0.611
[ Study area

Explanatory power of the
model. The higher it is, the
higher the explanatory
power.

Prediction

Prediction of price.
The higher it is,

the higher the housing
price.

Coefficient for distance to station Significance for distance to station

Legend

CTA_RailLines
* CTA_RailStations
Coefficient_Distance to
station
-750.432 - -233.633
-233.633-0
0.001 - 46.060
©  46.061- 213.039
-+ 213.040- 721.720

[ Study area

The relationship between housing prices and distance
to the station. A low coefficient means that the closer
the distance to the station, the higher the housing
price, and a high coefficient means that the farther the
distance from the station, the higher the housing price.



Analysis Result: Within 1 Mile of Chicago L Train Station

R-square

Legend

CTA_RailLines
CTA_RailStations
Local R-Squared
-0.036 - 0.100
0.101 - 0.200
0.201 - 0.300
0.301 - 0.400
0.401 - 0.600
[ Study area

12 Miles

Prediction

Legend

CTA_RailLines
CTA_RailStations

Predicted (Scaled
PRICE_PER_AREA)

-1.857
-1.118
-0.658 -
-0.171
+ 0.353- 1.829
[ Study area

Coefficient for distance to station Significance for distance to station

Legend

CTA_RailLines
+ CTA_RailStations

Coefficient
(DISTANCE_TO_STATION

-844.557- -257.234

-257.233 -0

0.001 - 72.179

72.180- 249.181

249.182 - 608.214
[ Study area

12 Miles

Legend

CTA_RailLines
CTA_RailStations

Significance (Scaled
DISTANCE_TO_STATION)

Not Significant at

95%

Significant at 95%
[ study area

12 Miles

]

A



Analysis Result: 1Mile Outside Chicago L Train

R-square Prediction Coefficient for distance to station Significance for distance to station

Legend Legend . T . Legend Legend

Predicted p— : Coefficient ., s Significance

Local R-Squared
0.013 - 0.100 (PRICE_PER_AREA) o + : (DISTANCE_TO_STATION (DISTANCE_TO_STATION
0.101 - 0.200 ; L o] ' -176.438 - -59.716 Not Significant at
0.201 - 0.300 143.547 - 172.897 D 59.715-0 . 95%

0.301- 0.400 172.898- 205.580 0.001 - 16.666 Significant at 95%
. 0.401-0.582 ; 205.581- 240.421 . e eeieieal : CTA_Raillines
CTA RailLines 240.422 - 328.487 61.542- 162.422 +  CTA RailStations
« CTA_RailStations CTA_RailLines CTA RailLines i [ Study area
[ Study area . ) — I:I ;TA RallStations __ . ‘ + CTA_Railstations v . A
v udy area [ Study area : 12 Miles
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Local coefficient estimates for “distance to station”
within 1 mile of the Chicago L Train

- __.\
e ] L]

3
*

j_L.Si\’l

1. The impact of Chicago's L

Trainis greater in the north - oy
than in the south. d rr‘ '
Legen  ETRTRT A

Public transportation tends to be CTA_ RailLines :
more effective in high-income +  CTA _RailStations
areas (Seo et al., 2014 ; Hess & (Cgfgﬂg'gg;_m_mﬂm
Almeida., 2017) -844.557- -257.234

-257.233 -0

0.001 - 72.179

+ 72.180- 249.181

+249.182 - 608.214
D Study area 0 3 6 12 Miles




All areas of Chicago

GWR
Coefficient(B)

Fa|l|ng to p|’0V|de deta|led Multiple Regression Analysis

reglonal‘ explanatlons * IDistance to station(sqft) -0.138 2.870  -8382 7375

Area for
exclusive use

-0.023*** -0.208 3.601

Number of beds -0.152| -0.002 2922

Housing

e Number of baths 29.524** 0.285 3.750
characteristics

Built year 0.38™* 0.137 1.219

] " Th e i m pa Ct Of Ch i Cago 'S I_ zs::li(li:gility 20.173**  0.065 1.133
Train is greater in the north .
than in the south.

Surrounding
environment

Public transportation tends to be characterstcs #1271 10 P21
more effective in high-income Distance to sssd 0084
areas (Seo et al,, 2014 ; Hess & e o

Almeida., 2017) 00 a7t

itin 1 & exceed 1 dummy

(ref =witihn 1 mile) -35.016™ -0.156

Constant -477.902*** -13834.2  2627.4
I\ 47,914 44,109
AlCc 434299 492361.949

R2 0.410 0.646
Adjusted R2 0.409 0.629




Area 1 mile outside of L train
Multiple Regression GWR
Analysis Coefficient(B)

Local coefficient estimates for “distance to
station” 1 mile Outside of the Chicago L Train

Distance to station(sqft) -10.141** -0.18 . -205.600 162.400

Area for
exclusive use

-0.054**  -0.52

Number of -
beds 5.754 0.089 . -19.900
Housing Nl 56 175 0298 -22.700
characteristics [pbaths
Built year 0.250** 0.101 . -1.750
I Parking
Legend ! ® s i ili
s _ availability eV -103.100
Coefficient S R (ref.no
(DISTANCE_TO_STATION X | 5 3 pa rk| n g)
-176.438 - -59.716 Primary
0520/1151:666 b X : school rating 6.167*
- 16,667 - 61.541 -~ High school
- 61.542- 162.422 ) rating -0.325
CTA_Raillines Surrounding
« CTA_RailStations environment [Distance to _—
[ study area . 12 Mies A characteristics park ~21.42 : -208.000 149.100
Distance to
general -2.295"* . -186.700 189.000
hospital
. Crime frequency -0.005***
2. GWR delivers results that are easy to Population 0.001%*
- . Witin 1 & exceed 1 dumm
understand and highly persuasive. efowithn L mite)
However, this may not apply in all regions. Constant -288.847" -3253.000 3655.600 255.400

20027 1R 712

AlCc 148,026 205,081
R2 0.358 0.426
Adiusted R 0358 0399




LIMITATION

Data collection Scope

3 year is too short

Not Using Rental Price

It is appropriate to use the rental price,
but the transaction price was used.




THANKS

Do you have any questions?
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