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Abstract

By incorporating temporal effects into the geographically weighted regression (GWR)

model, an extended GWR model, geographically and temporally weighted regression

(GTWR), has been developed to deal with both spatial and temporal nonstationarity

simultaneously in real estate market data. Unlike the standard GWR model, GTWR

integrates both temporal and spatial information in the weighting matrices to capture

spatial and temporal heterogeneity. The GTWR design embodies a local weighting

scheme wherein GWR and temporally weighted regression (TWR) become special cases

of GTWR. In order to test its improved performance, GTWR was compared with global

ordinary least squares, TWR, and GWR in terms of goodness-of-fit and other statistical

measures using a case study of residential housing sales in the city of Calgary, Canada,

from 2002 to 2004. The results showed that there were substantial benefits in modeling

both spatial and temporal nonstationarity simultaneously. In the test sample, the TWR,

GWR, and GTWR models, respectively, reduced absolute errors by 3.5%, 31.5%, and
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46.4% relative to a global ordinary least squares model. More impressively, the GTWR

model demonstrated a better goodness-of-fit (0.9282) than the TWR model (0.7794)

and the GWR model (0.8897). McNamara's test supported the hypothesis that the

improvements made by GTWR over the TWR and GWR models are statistically

significant for the sample data.

 Keywords: geographically and temporally weighted regression geographically weighted regression

spatial nonstationarity temporal nonstationarity housing price Calgary

Acknowledgments

This research is funded by the Hong Kong Research Grants Council (RGC) under CERG

project no. CUHK 444107 and the Natural Sciences and Engineering Research Council

(NSERC) of Canada under discovery grant no. 312166-05. Their support is gratefully

acknowledged. We also thank the two anonymous reviewers for their insightful

comments that have been very helpful in improving this article.

 

Related research 

Recommended articles Cited by 

692

People also read

About Cookies On This Site

We and our partners use cookies to enhance your website

experience, learn how our site is used, offer personalised

features, measure the effectiveness of our services, and

tailor content and ads to your interests while you navigate

on the web or interact with us across devices. You can

choose to accept all of these cookies or only essential

cookies. To learn more or manage your preferences, click

“Settings”. For further information about the data we collect

from you, please see our Privacy Policy

Accept All

Essential Only

Settings

https://www.tandfonline.com/keyword/geographically+and+temporally+weighted+regression
https://www.tandfonline.com/keyword/geographically+weighted+regression
https://www.tandfonline.com/keyword/spatial+nonstationarity
https://www.tandfonline.com/keyword/temporal+nonstationarity
https://www.tandfonline.com/keyword/housing+price
https://www.tandfonline.com/keyword/Calgary
https://www.addtoany.com/share
https://www.informa.com/privacy-policy/


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2024 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067 

5 Howick Place | London | SW1P 1WG

About Cookies On This Site

We and our partners use cookies to enhance your website

experience, learn how our site is used, offer personalised

features, measure the effectiveness of our services, and

tailor content and ads to your interests while you navigate

on the web or interact with us across devices. You can

choose to accept all of these cookies or only essential

cookies. To learn more or manage your preferences, click

“Settings”. For further information about the data we collect

from you, please see our Privacy Policy

Accept All

Essential Only

Settings

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/?utm_source=website&utm_medium=banner&utm_campaign=B004808_em1_10p_5ec_d713_footeradspot
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/
https://www.informa.com/privacy-policy/

