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 ɂȨ̮̭̓͏̵ᴔ Ƀ̮‼Ȩ ̫͡Ȩȱ ̎Ήͫ ̶Ȩ͢ Ȭ̜̃͗̃͢͠Ȩ ͪΈ̃̓̉͢ ȫȱ̮⁄Ȩ ͨ͡Ȩ;͉͢Ȩ

ÒȽ͢Ȩ ̎Άȱ͉̃͢Ȩ Ɇ̰͍̼͢Ȩ Ȭ͉̃Ή̆Ẉ͢Ȩ ὕ͛Ά̰́OLS ɃɅȴ;‼Ȩ ȳȨ̮ᶃᴓɅ Ñ

Ò Ɉ̃Ό͗Ȩ̰̞͍GWR Ñ 

 ‚̦̃ ̵̎Ȩȳȱ Ò¼ ÑȿȨ̰͉͢Ȩ Ƀ̵̃͏̓ȱȳ;͞ Ἂ͚ͥȨ Ƀ̮ͨ 
 ′ ̮͇̉ ɇ̰͠  ̸ɃȨ;̹ͬºȱ 

 ;͉ͥ͢Ȩ ̎Ή‍ ȗ ̃Ό͗Ȩ̰͍‟Ȩ ̶͚ͧȗɀ;ͻȱ ͉̟̎ͨ̃ ȗ̎Ή̶ͫ̃ᴓͬ ɂ Ȩ͚ͥἊ Ƀ̵̃͏̓ ȱ̰͞ ȿȨ̰͉͢Ȩ 

 ̶̺̭ͥ͏̓ ‼Ȩ 
 ȗ;̮ͫͩͥͣ ⁴̫Ȩ‫Ȩ ̅Ή͞Ẉ͢Ȩ Ὲ͇̃ͮ ̅Ί̰̐̒ Ὸ Ȣ̮ͥ̉ ͣ̎Ή͏̵̵̃ ᴓ ȫẕ̰͝Ȩ͢ ̮͉̐  Ȳ Ὸ ȫ̰˺̙‼Ȩ ͨ͡Ȩ;͉͢ȨɅ Ƀ̮‼Ȩ ̫͡Ȩȱ Ƀ ̶ͥͣ ῸȨ̰͍‟Ȩ ͆Άȴ;̓͢Ȩ ȳɅȱ ȳ̪̃̉̕Ȩ ⁭Ȩ ̵̎Ȩȳ̰̲͝ ‫Ȩ Ⱦ̮Ḯ ͧύ ȗ̎ͮΆ̮‼Ȩ  ͇ͨͪ ̮͉̉Ȩ͢ Òͨ͡Ȩ;͇

ӯ̚͢Ȩ Ἂ͚ͥᴓ Ƀ̮ͨ ̫͡Ȩȱ ̎Ήͫ ̶Ȩ͢ Ȭ̜̃͗̃͢͠Ȩ ͆Άȴ;̐ ͪΈ̃̐̉ Ὸ ̎Ήʹ̶͠ Ȩ͢ Ȭӯ⁄Ȩ Ɇ;̶̓͏  ͨ⁮͈ Ñȸȳᴓ ȳȨ̮ᶃȨɅ Ȼ̃̐͘ȳȨ Ɂ̮͉ ͨȗ̶̦̎̃‼Ȩ ȗɃ ̶Ȩ͢ Ȩ̯ͻ Ⱦӯ̪̕ȨɅ ͈ͨ̃͡ ​ ẋ̗ᴕ ̟̎ȳȱɅ Ñɀ;ͻȱ ȗ͡Ή̆ȳɑȩ ȗ̎Ήͫἀ̵ͥ Òȭ

Ȩ̮ᶃᴓ ͡Ήͥᶁ ɂ;ͼͨ͘ ͙͗Ʌ ȗ̃Ήͫ ͨ ẋ̗̓̃Ȩ͢Ò΅͂‡Ȩ ȳLinear Regression Analysis  Ò ̎Άȱ͉̃͢Ȩ Ɇ̰͍̼͢Ȩ Ȭ͉̰̃̆‼Ȩ ὕ͛Ά̰́ ɂȨ̮̭̓͏̵ᴔɅ ÑOrdinary Least SquaresÒÑOLS Ɉ̃Ό͗Ȩ̰̞͍ ɃɅȴ;‼Ȩ ȳȨ̮ᶃᴓɅ Ñ

ÒGeographically Weighted Regression  ÒÑGWRº Ñ 

 ̲̰͝  ͇ͨͪ ̮͉̉Ȩ͢ ȗ̶̦̎̃‼Ȩ ȗɃ ̶Ȩ͢ ͧύÒ ̎Ή͏̶Ί˽ȳ ͨ͡Ȩ;͇ ̗̎ӯ̗ ȳɅȱ ̵̎Ȩȳ̉͏̶̎ ‫Ȩ Ȭ̰ͼ̈́ȨɅÒ ἔ̆ ̃ͨ ̥̏ɅȨ̰̒ ͪΈ̃̐̉ ͯ̆Ʌ ȗ̎Ή͈̃͢ ̎Ή˽̼̃ Ȩ̥ ̎͛̚ ̆Ɂ̃‾Ȩ Ȩ̯ͻ Ὸ Ñ̎ͮΆ̮‼Ȩəɜ¼ɞɝñÒȽ͢Ȩ ̎͛Ά̰͂͢ ̶̎͏̉ ͯ͢ᴔ ÑOLS ̃ͨɅ Ñ

Ò ἔ̆əɜ¼ɟɚñÒȽ͢Ȩ ̎͛Ά̰͂͢ ̶̎͏̉ ͯ͢ᴔ ÑGWR ͪͨ Ȣ̲̞ ̈̆͛́  Ȳ ​ ῤȳ ȗɈ͚͉̃;ͨ̕ Ƀ  ⁵͝ ȾȨ̰́ᴓ ;ᶃ ̎ͮΆ̮‼Ȩ ̲̰͝  ͨͨͪ ᴠȳ̮̓͢ᴔ ̃Ήͫ ͨ ͨ͡Ȩ;͉͢Ȩ ͵̯ͻ ẋ̗ᴕ ͪΈ̃̐̉ ̮͚Ʌ ȗÑ ͨ͡Ȩ;͇ ⁭Ȩ ȱ;͉̐ ᾪ͘  ͨẋ͌ ͪΈ̃̓̉͢Ȩ

º̵̎Ȩȳ̫˺̯ ̰̆ͮͅ ‫Ȩ Ὸ ȳ͇̃̓̉ᴓ  ̐‹ ̎Άȱ̼͚̃̕Ȩ ɅȨ ̎Ή͇ỷ̞Ȩ 

 ¹‚Ȩ‫Ȩ Ȭ⁵‎ͤȨLinear Regression, OLS,  ºȸȳɑӰȨ ȳȨ̮ᶃȨɅ Ȼ̃̐͘ȳȨ ·Ṕ̲‟Ȩ ͡Ήͥᶁ ·̈́‎ͤȨ ͡Ήͥᶁ 

  

ɘº ̮̎ͨ͛‼Ȩ 

 Ὲ͇̃ͮ ̅Ί̰̐̒ Ὸ Ȣ̮ͥ̉ ͣ̎Ή͏̵̵̃ ᴓ ȫẕ̰͝Ȩ͢ ̮͉̐ Ƀ̮‼Ȩ ̫͡Ȩȱ Ƀ ̶ͥͣ ῸȨ̰͍‟Ȩ ͆Άȴ;̓͢Ȩ ȫ̰͗͠

 ȳ̃́Ȩ Ὸ Ƀ ‼Ȩ ̎Ή₉ȨɅ Ƀ̶̃ᴓͬ ȵ̮  ̦ἔ̆ ̟̎ɅȨ̲ͣͥͩ ̃͂ͥ͛ ʹͨɅ ȗɃ̮ͩͥͣ ⁴̫Ȩ‫Ȩ ̅Ή͞Ẉ͢Ȩ

 ̎Ό͘Ή̈́;͢ȨɅ ̎Άȱ̃‼Ȩ Ȭᴗ;ͮΌ͢͠Ȩ ͆ͨ ȫȢ̃͘͠ ͉̈̃ͨ̓ͣͥ͡ ̎ῆȨɅ ̎Ή͢Ȩ ̎̃͌Ή̼͢ Ƀ̮‼Ȩ ̎Ό͗Ȩ̰̞͍ ̎Ή̡Ṅͨ 

ẕ†Ȩ ̫͡Ȩȱȫ̃Ή̧ͣͥ ̎Ό͘Ή̈́;͢Ȩ ȬȨȱ̰͘‼Ȩ ̃ͼ̵̵̃Ȩ ⁮͈ ȳ;ͥ̐̔̋Ʌ ȲȨ º̎ͮΆ̮ͥͩ ͣῸȨ̰͍‟Ȩ ̐;‫  

ȴɅȳ;ͫ ͉̎ͨ‟̃ ̎Ήḛȱ ᴓ ‛‾Ȩ 

 ‬‾Ȩɝ ȱ̮͉͢Ȩ ȗɘÒəɗɘɞÑ 

 Ὸ ̧̖ ̉͢Ȩ ›̵̓͏ȨəËɝËəɗɘɝ Ὸ ͚̋͡ ȗɘËɟËəɗɘɝ 

 Ὸ Ȭᾬͬ ̎ͩ̓ͅʹͨ ̖ᶀ ͚̎ȳɅəɟËɚËəɗɘɞ 
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 ̎Άȱ̃‼Ȩ ȬȨ̮̦;͢Ȩ Ȭᴙ;ͫ ̃Ḫ;̾ Ὸ ẉ͉̋̔̐Ʌ ‌̹ ̔̐ ȗ̎Ά̰ͮͅȨ͢ ̎Ό̥ͮ̃Ȩ͢ ͪͨ ̎Ά̓́†Ȩ

 ȳ̃́ᴓ ̃ͼ͛͂ͥʹͨ ͪͨ ȼ̼̃̓͢ ȗ̎Ό͛Ή̉̓͂Ȩ͢ ̎Ό̥ͮ̃Ȩ͢ ͪͨ Ȭ̮̭̃ͨͥͣ ͩ͡‾ ̈͛́Ή̉̓͂Ȩ͢Ʌ ɇ̰ͮ͢ͅȨ

 ȗ›͉͢Ȩ ȳ̃́Ȩ Ὸ ̎̃ͨ ͈ȫ̰͘͠  ͝ȫȱ̰‾Ȩ ̃Ḯȳ;̼̆ ͆Άȴ;̓͢Ȩ ɃȨ ᴓ º̎͗ȱ̃ͼ͢Ȩ ̎Ή͂Ή̬͂̓͢Ȩ Ȭ̃Ή͉̃͘͢Ȩ͢

 Ƀ ‼Ȩ ͆ͨ ‚̲͇ Ὸ ̶̏ Ί͢ Ñ ̎Ό͗Ȩ̰͍‟Ȩ Ò ̎Ήͫ ‼Ȩ ̎Ή̡Ṅ‼Ȩ Ὸ ̎Ή͏̵̵̃ Ȩ ȫȳ;̪͂ ̃Ṃ̼͘ ̆ɅȨ

ḥ̈́ͻ̃͘‼Ȩ ȳ̃́ᴓ ͪΐ Ӯ ȗ͵Ὲ͇̃ͮɅ¼  ⁴͉ͩȨ͢ ͚͆Ȩ;͢Ȩ Ὸ ӮɅ ɇ̰ͮ͢ͅȨ¼  ͢Ȩ ̆͡ ȗ̈͛́Ή̉̓͂

 ̎Ό͘Ό͢͠Ȩ ͵̯Ḭ ̃ͼ͢;͚̋ ͪ͠ḛ Ӯ  ‭ ȗὔ̵̊ ȳ̃́Ȩ Ὸ ̃Ṃᾉ̰̒ ͪ͠ḛ ̢̎Ή͏̸Ʌ ̀̆ȨɅȳ ⁵ͻ̮̹̑

 ȱɅ̮̹  ͚ͨ͆ȨɅɅ ͪͻ‭Ȩ Ὸ ͉̎ͥ͛  ͨȫ̰͗͠ ̃Ḳ;͞ ἔ̆ ᴠ̲‒ ̆͡ ȗɁ;̼͘  ͚ͨ͆Ȩ;͞ ɅȨ ‚Ʌ̲͉ͨ ȫ̰͘͠͝

 Ò  ̀̆ȨẈͨɅ ͈̃ͨ͘̕͡ ɂ̃ͫͅ ȳ̃́Ȩ Ὸ  ͨ͡Ȩ;͉͢Ȩ ͪͨ ͈̎;⁶  ȱ;̞;̆ ̰ͼ̐ͅɅ ȗɃ ‼Ȩ Ὸ ̐;‫

 Ʌ ͨ͡Ȩ;͇º̎Ό̶̊͏̉ Ȩ͢ ̮͈Ȩ;͚Ʌ ̴ Ȩ̵ ̃ͼ–ᶁ Ñ Ȭ̃Ήͥῥ 
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ɘ ºɘ  ¹ ̧̖ ̉͢Ȩ ̎Ή₉Ȩ 

 ȗ ̎Ήͫἀ̶ͥȨ͢ ȗ ͡Ή̆ȳȨ Ò ̎Ή͏̶Ί˽̰͢Ȩ ȿȨ̰͉͢Ȩ Ƀ̵̃͏̓ȱȳ;͞ Ἂ͚ͥȨ Ƀ̮ͨ ɃȨ Ὸ ̧̖ ̉͢Ȩ ̎Ή₉Ȩ ͪ–̒

 ͚̏;͢Ȩ Ὁ̥ Ῑ̃‼Ȩ Ƀ̰͛͢Ȩ ͪͨ Ṙ̃̚͢Ȩ ͖̼ͮ͢Ȩ ͪͨ ɈȢ̮̆ ȗȫẋ̉͞ ȬȨȳ;͂̐ Ȭ̮ͼ̸ Ñ ɀ;ͻȱ

Ƀ ̶Ȩ͢ ;ḚɅ ͧύÒ ̈ͩ́ †̡Ȩ ἔ̉̃ͫ‟Ȩ ̏ᾱͥ ȗῊ̃†Ȩ  ̈́͘Ή̈́;͢ȨɅ Ñ ͧͼ͉Άȴ;̐ ͉̎Ή̉́Ʌ

 ̎Όͨ;Ή͢Ȩ ȫ̃Ή†Ȩ ͚͆ȨɅ ͇ͪ ̵̎;ͩͨͥ ȨȳᴖȨɅ ͡˽Ӯȱ ̰̏͞  ̒Ʌ Ñ͇̈́ỷ̞ᴓɅ ɇȱ̼͚̃̕ᴓ ̅Ή͞Ẉ͢ȨÒ

 ̃ᾒ̃̓ᶁ ̃ͨɅ ⁯;̹ͩȨ͢ Ɇ;̶̓͏‼Ȩ ⁮͈ ̃ṅ͗ ⁴̫Ȩ̶͢ ‫Ȩ ̅Ή͞Ẉ͢Ȩ ̮͉͛ ̐Ɇ̮ͨɅ Ƀ̮‼Ȩ ͵̯ͻ Ƀ

Ήͫ ̶Ȩ͢ Ȭ̜̃͗̃͢͠Ȩ ͆Άȴ;̐ ͉̎Ή̉̆͂ Ɇ̰̪ᴔ ɅȨ ȫȳ;̼̆ ̰̀̉̐̒ ̎Ή͂Ή͂ᶋ ȬȨȢȨ̰̞Ȩ ͪͨ ̫͡Ȩȱ ̎

º Ȳ ȢȨȳɅ ͖͛̐ ὕ͢Ȩ ͨ͡Ȩ;͉͢ȨɅ Ƀ̮‼Ȩ 

ɘ ºə  ¹̧̖̉͢Ȩ ̎‎̹ͨ 

 e ͧͼ͉Άȴ;̐ ͉̎Ή̉́Ʌ Ƀ ̶Ȩ͢ Ƀ;͞ ̎͛Ό̥͛ ͪͨɅ ȗ̶͙̃̆͢Ȩ ̈́ḥͻ̃͘‼Ȩ ȳ̃́ᴓ ͪͨ ͚̃ӯ͂Ȩͫ

 ̵̎Ȩȳȱ Ƀ̃͗ ȗ̎ͮΆ̮‼Ȩ ̫͡Ȩȱ ̈́͘Ή̈́;͢ȨɅ ɇȱ̃‼Ȩ ̅Ή͞Ẉ͢Ȩ ̎͘Ή͢;̓͢ ȵ̵̃ᴓ ɀ̰⁄ȨɅ ȫ̮͈̃͛͢Ȩ

⁄Ȩ ͨ͡Ȩ;͉͢ȨɅ ͧḮ̃̃͗̚ Ʌ͝ Ƀ ̶Ȩ͢ ͆Άȴ;̐ ȹ̃ḚȨ Ὸ ̎ΆɅȨ̲͢Ȩ ̰ύ ͆Ή̾Ȩ;ͨ ͪͨ ̮͉ ̐̃ͼ͢ ̰̎͝

 ̆͡ ȗ̅ Ῥ̶ ͨ͡Ȩ;͉͢Ȩ ͵̯ͻ ȳɅȱ ȴȨ̰̈Ȩ Ⱦ̮Ḭ ̴Ί͢ ȗɃ̮ͩͥͣ ⁴̫Ȩ‫Ȩ ̅Ή͞Ẉ͢Ȩ ͧͅ ͫȬ̵̃Ȩȳȱ

 ͪ͠ḛ ὕ͢Ȩ Ȭ̃Ή͉ͥͩ͢ȨɅ ȳᴖᴓɅ ​̹̄ ‼Ȩ ͪͨ ẋ̜͠Ȩ͢ Ɂ;̥ ȸ;͍ͩ͢Ȩ ̮Ά̮̐̉ Ὸ ₈̶̃  ͚̮̑ ̃‼

 ͪͨ ̮Ά̮͉͢Ȩ ͡† ͡ῥ ȳ̃́ȨɅ ̎Ή͏̵̵̃ Ȩ ȫ̮͈̃ ͚̃ͼ͇;̡ͩḗ ‌̹  ̑ɃȨ ‼Ȩ ​̹̄ ‼Ȩ ̫͡Ȩȱ ̎Ήͫ

º ̎ͮΆ̮‼Ȩ 

ɘ ºɚ  ¹ ̧̖ ̉͢Ȩ Ȭ̃Ή̰̾͗ 

ɘ Ṙ ‼Ȩ ͆Άȴ;̓͢Ȩ Ⱦӯ̪̕Ȩ Ὸ ₈̶̃  ̑̎Ή͏̶Ί˽ȳ ͨ͡Ȩ;͇ ̶̎ᾊ ɀ̃ͮͻ Ȣ̮̉‼Ȩ ̖Ό̥ ͪͨ Ñ

 ͨ͡Ȩ;͉͢Ȩ ͵̯ͻ ȗȫ̰ͨʹ͘ ɅȨ ͉̎Ḣ⁹ ͨ͡Ȩ;͉͢Ȩ ͵̯ͻ ẋ̗ᴕ ͪΈ̃̔̋ΆɅ ȗɃ̮‼Ȩ ̫͡Ȩȱ ̎Ήͫ ̶Ȩ͢ Ȭ̜̃͗̃ͣͥ͠

̃̐͘ȳ Ɂ̮͉  ͨȗ̶̦̎̃‼Ȩ ȗɃ ̶Ȩ͢ ͧύ ȗ̎ͮΆ̮‼Ȩ ̲̰͝  ͇ͨͪ ̮͉̉Ȩ͢ Ò eºÑ ȸȳᴓ ȳȨ̮ᶃȨɅ Ȼ 

ə ͪΈ̃̐̉ Ὸ ȴ̰̈ᴓ ȳɅ̰̲͝ ‫Ȩ Ñ ̎ͮΆ̮‼Ȩ  ͇ͨͪ ̮͉̉Ȩ͢ Ò ̶̎̃͗ ‼Ȩ ͉ͨ̃͢͡ Ƀ;͠Έ ɃȨ ȸẈ͘Ά Ñ

 ḏ Ṙ ̶Ȩ͢ ̡ͧ†Ȩ ͈ͨ̃͡ ȳɅȱ  Ȳ ̮͉̆ Ṗᴙ ḏ ȗɃ̮‼Ȩ ̫͡Ȩȱ ̎Ήͫ ̶Ȩ͢ Ȭ̜̃͗̃͢͠Ȩ ͆Άȴ;̐

 º ̦̎̃ ‼̶Ȩ ḏ Ȼ̃̐͘ȳᴓ 

ɘ ºɛ  ¹ ̧̖ ̉͢Ȩ ȾȨ̮ͻɑȩ 

Ȩ͢ ͨ͡Ȩ;͉͢Ȩ ȴ̰̈Ȩ ̤Ή̾;̐ ⁭Ȩ ̵̎ȳ‫Ȩ Ⱦ̮Ḵ ​ ẋ̗ᴕ ̟̎ȳȱɅ ͪΈ̃̓̉͢Ȩ Ȩ̯ͻ ȢȨȳɅ ͖͛̐ ὕ

 ͇ͪ ̎̃˽͍̉͢Ȩ ͨ͡Ȩ;͉͢Ȩ ȳɅȱ Ƀ̃Ή̆ Ñ Ɉ̃ͮΐ Ò ̢̎Ό̔ͮ͢ᴔɅ ȗ̃Ήͫ ͨ ẋ̗̓̃Ȩ͢ Ȩ̯ͻ Ⱦӯ̪̕ȨɅ ͈ͨ̃͡

 ɃɅ̮̆ ̮͉̓͛ͫ ὕ͢ȨɅ ȗ͉̎ͥ͛̓‼Ȩ Ȭᴗ̃Ή̉͢Ȩ Ȫ̃Ή͍̆ ᾹΊ˽ȳ ‌̹  ͉͙̇ͥ̓̐ Ȫ̃̉͏̵Ӯ ̵̎Ȩȳ‫Ȩ ͵̯ͻ

Ά̎ȱ̼͚̃̕Ȩ ͨ͡Ȩ;͉͢Ȩ ͵̯ͻ ̏ ͫ ȢȨ;̵ Ɂ̃‾Ȩ Ȩ̯ͻ Ὸ ȳɅȱ ̃ͼ͢ ɃȨ ̸͜  ɅȨ ̎Ή͇ỷ̞Ȩ ɅȨ

Ò ̈͂́‡Ȩ ȳȨ̮ᶃᴓ ͡Ήͥᶁ Ȭ̃Ήʹ̐͛ ɂȨ̮̭̓͏̵Ȩ Ḏ  Ȳ ͙Ό̧͛̓Ʌ͢ º̎Ό͗Ȩ̰͋;ḛȱLinear 

Regression Analysis   Ȭ̃Ήʹ̐͛ ̮Ά̨̮̓ᴔ͢Ʌ ȗ̎Ό͗Ȩ̰͍‟Ȩ Ȭ̃ͨ;͉ͥ‼Ȩ ͧͅ ͫ̂̎Ί̆ ͪΐ Ñ

Ò ̎Άȱ͉̃͢Ȩ Ɇ̰͍̼͢Ȩ Ȭ͉̰̃̆‼Ȩ ὕ͛Ά̰́ ȗ ɋ̃Ήͫ ͨ ̎Ή́̉̃ȳ̐ᴓ Ȭ͚̃ӯ͉͢Ȩ ͡ΉͥᶁOrdinary 

Least SquaresÒÑOLSÒ ̃Ό͗Ȩ̰̞͍ ɃɅȴ;‼Ȩ ȳȨ̮ᶃᴓ ÑGeographically 

Weighted Regression  ÒÑGWRºÑ 

əº  º  ̧̖ ̉͢Ȩ ɇ̰ͮ͢ͅȨ ȵ̵̃ᴓ 

ə ºɘ  ̎Ό͗Ȩ̰͍‟Ȩ ̰ͻȨ;͢ͅȨɅ ȳȨ̮ᶃᴓ ɂ;ͼͨ͘ 

 ͉̎̆ȳᴓ ȱ;͉͛͢Ȩ Ɂӯ̫ ̎Ήͫ ‼Ȩ Ȭᴗ̃Ή̉͢Ȩ ̎‟͉̃ͨɅ Ȣ̼̃ ᴓ̥ Ɂ̃⁹ Ὸ ẋ̋͠Ȩ͢ ȳ;͂̓Ȩ͢ ɃȨ ͆ͨ

̰͂̉̐‼Ȩ ̃Ό̞;͢;ʹ̓͠Ȩ͢ ȳ;͂̐ ̈́͡ Ὸ ̎Ή̾̃‼Ȩ Ȭ̃̉Ȩ̗ ̟ͅȨ;̐ ̏͢Ȩȴ ̃ͨ Ȭᴙ̨̮̓͢Ȩ ɃȨ ᴓ ȗ ̃Ḭ ̎

 ȮȲ̃Ḛ ȱ̃ᵺȨ ;ᶃ Ȩ̰Ḣ͏̶ͨ ɁȨȴ̃ͨ ̟ͅ;̓͢Ȩ ɃȨɅ ȗ ̎Ή˽̼̃ ᴓ̥ ̃Ḯ̃̾ȨẈ͗ȨɅ ȮȲỹ͢Ȩ ͵̯ͻ ̎ῂ

Ό͚͛ȱ ̎ΉͥΉͥᶁ ̎ÒAndrew O. Finley ·əɗɘɘÑ Ò Ɂ;͛Ά ºFotheringham ȴ̰̈Ȩ ɃȨ Ñ

 e ̃Ό͗Ȩ̰͍‟Ȩ Ὸ ̎Ή–͢Ȩ ȫȳ;̚͢ᴔ ̶́ͩ̑ ̃ͨ Ɂӯ̫ Ȭ̰ͼ̈́ ὕ͢Ȩ Ȭ̃Ήʹ̓͛͢Ȩ ȳȨ̮ᶃᴓ ̎Ήʹ̐͛

Ò ΅͂‡ȨLiner Regression Ñ ÒBo Huanga ·əɗɘɗ Ñ ȵ̃Ό͚ Ȭӯ͉ͨ̃ͨ ̴͉̆͠Ʌ

  Ƀ̃͗ ȬȨẋ͍̓‼Ȩ ἔ̆ ̎ḥ̶͛͏̓‼Ȩ ͚̎ӯ͉͢Ȩ ͵̃ᵷȨɅ ȫ;͚ ȵ̃Ό͚ ⁮͈ ̲̰͝  ̒ὕ͢Ȩ ẋ̗̓̃Ȩ͢ Ȭ͚̃ӯ͈

 ͚̎ӯ͉͢Ȩ ;ͻ ͧ₃ ̟̅ͫ̃ ⁮͈ ẕ͝Ẉ͢ᴔ Ȩ̮Ό͉͛̐ ẉ͝Ȩ ̎Ήͥῥ ⁮͈ ɇ;͂ͮΆ ȳȨ̮ᶃᴓ ͡Ήͥᶁ

 ̎Ό͘Ή̈́;͢ȨɅ ̎Ό̶̊͏̉ Ȩ͢ Ȭ͚̃ӯ͉͢Ȩ Ⱦ̹̃ ̔͝ȨɅ ̯̟̎Ḛ Ὸ ᴗ̶̮͈̃· ͡Ή̨ͥ̓Ȩ͢ Ȩ̯ͻɅ º ȬȨẋ͍̓‼Ȩ ἔ̆

 ȗ ͅΌ͗ ‛͈̃͘Ȩ͢ ͨ͡Ȩ;͉͢Ȩ ͧͼ͗Ʌ Ṙ ‼Ȩ ̀ḤͤȨ ȢȨȳɅ ͖͛ ̐ὕ͢Ȩ ͨ͡Ȩ;͉͢ȨɅ ȬȨẋ͍̓‼Ȩ ἔ̆ ̎Ήͫ ‼Ȩ

 ̎̃͌Ή̻ ɅȨ ȗ ͅʹΊ̶̧̓͢ ͅ˽Ȩ̰̞Ȩ ͪ͠ḛ ̃ͨ ȢȨ̰̞ȨɅ Ƀ ‼Ȩ Ὸ ɇ̰ᵺ ̃ͨ Ȫ͉̃Ό̵̔Ȩ ȸ̰͍͢

 ͢ ᾴ̃Ό͚ ȮȲ;Ḛ Ὸ ͚̎ӯ͉͢Ȩ ͵̯ͻ ̺˽̪̼̃ ɃȨ ᴓ ȗ Ɇ̰̪Ȩ ȬȨẋ͍̕ ͨ‚Ӯ̮̆ ẋ͍̕ ͨἊ͚ ͚͆;̓

 ͆Άȴ;̓͢Ȩ ͉̎Ή̉́ ̰͉̎͗ͨ ;ͻ ̎Ήͫ ‼Ȩ Ȭ̵̃Ȩȳ‫Ȩ Ὸ ȳȨ̮ᶃᴓ ͡Ή̨ͥ̓ ͢ȨȴɅ̰̈ ȾȨ̮ͻᴓ ẉ͝Ȩ

 ‼Ȩ ̮̦Ӯ Ṙ ‼Ȩ ̰̪Ȩ ȬȨẋ͍̕ ͨ͆Άȴ;̐ ‚Ӯ̮̆ ȬȨẋ͍̓Ò ɆChia-Hsien Lin and Tzai-

Hung Wen ·əɗɘɘÑ º 

 ͈Ὸ ͡Ή̨ͥ̓Ȩ͢ ̎Ή̡Ṅͨ Ὸ ̰ͼ̈́ ɇ‭Ȩ ẋ͍̓Ȩ͢ ɃȨ ȳ;͂̓Ȩ͢ ̮͉̆ ȫẋ̫ᴓ ̎ͫɅᴓ Ὸ ̃Ό͗Ȩ̰͍‟Ȩ ›

 ̎Ό͗Ȩ̰͍‟Ȩ Ȭ̃ͨ;͉ͥ‼Ȩ ͧͅ ͫȬ̃Ήʹ̐͛Ʌ Ȭ̃Ή⁹Ȩ̰̈ ȳ;͂̐Ʌ ̎Ήͫ ‼Ȩ Ȭᴗ̃Ή̉͢Ȩ ̰͗;̐ Ɂ̃⁹ Ὸ ẋ̋͠Ȩ͢

 Ⱦӯ̪̕ᴓ Ƀ̃Ή̆ ;ᶃ ̎Ήͫ ‼Ȩ Ȭ̃Ḭ̹̃̔͢Ȩ ⁮͈ ẕ͝Ẉ͢Ȩ Ὸ Ɂ;̧̓Ȩ͢ ;ͻ ȗ Ṕ̃ͮ͢Ȩ ̴̶̧̓͢ȨɅ

ȨȢ̛̃̓ʹ͏̵ᴓ ȳ̃ͼ̈́ȨɅ ȗ Ƀ ‼Ȩ ẇ͈ ͪΈ̃̓̉͢ȨɅ ̆̎Ήͥ⁄Ȩ Ȭ‎ͤȨ ɂ̃̓ͅᴓͫ ͪͨ Ӯ̮Ò ΅Chris 

Brunsdon ·ɘɠɠɝÑ ‛͚̆̃ ͙Ό͚ȱ Ṙ ͨ ȵ̃Ό͛ḗ ȬȨȢ̼̃ Ȩ̥ ⁮͈ Ɂ;̼†Ȩ ‚Ʌ̃nɅ ȗ

ӯ̭̓͏̵Ȩ ͪͨ Ӯ̮̆ ȗ ̃Ή͂˽Ȩ̰̪ ͡Ή̚Ḣ͉ͥͣ̃͢Ȩ Ɇ;̶̓͏‼Ȩ ⁮͈ ̎Ή˽̼̃ Ȩ̥ Ἂ͚ ȷÒ ɂChunrong 

Jia  ·əɗɘɛÑ ȿ̰́ ⁭Ȩ Ȯ̃̓ᶁ Ƀ ‼Ȩ Ὸ ͙ῥȨ ȫȳ;̼̆ ̎Ό͗Ȩ̰͍‟Ȩ ȫ̰ͻ̃ͅȨ͢ ̵̎Ȩȳȱ ɃӮ º

 Ɂ;̧̓Ȩ͢ Ȩ̯ͼ͢ ᾹΊ˽̰͢Ȩ ̶̅̊͢Ȩ ɃȨ ȗ ɂ͉̃͢Ȩ ̧́‼ͮȨ ͪͨ ẉ͝Ȩ ̃Ήͥn ̃ʹ̨ ̧ͨ́ͮ̐ ̎Ήͫ ͨ ̎Ή˽̼̃ Ȩ̥

http://www.mdpi.com/search?authors=Chunrong%20Jia
http://www.mdpi.com/search?authors=Chunrong%20Jia
http://www.mdpi.com/search?authors=Chunrong%20Jia
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 ̎Ή˽̼̃ ᴓ̥ Ȭ̃Ή⁹Ȩẇ͢Ȩ ͪΐ ̎Ά;͚ ̎Άῌ̆ ȬȨɅȱᴔ Ṙ ‼Ȩ ͡Ή̨ͥ̓Ȩ͢ ᴛӯ̓ͫ ̀ȳ̆ ;ͻ

ÒȽ͢Ȩ Ȭ̃Ή⁹Ȩ̰̈ɅGISΉ͉͚ȨɅ ̈͂́ Ά͉ͨ̃ ;ͻɅ Ñ ȗ Ȭ͚̃ӯ͉͢Ȩ ͖̹͟Ʌ ͡Ή̨ͥ̓ͥͣ ẇ͝Ȩ ̎Ή͢;ᾱɅ ̎

 ͢ȨɅ ̎Ήͫ ‼Ȩ Ȭ̃Ή͉ͥͩ͢Ȩ ͧͼ͘͢ ẇ͝Ȩ ̲̃͗ Ʌ̦Ȩȳ;͂̐ ẉ͝Ȩ ̎ΉͥΉͥᶁ ȿ̰́ ;ᶃ ̟ͅ;̓ ÒFelix 

Ndidi Nkeki & Animam Beecroft Osirike ·əɗɘɚÑ º 

Ὸ ̮Ά̮‟Ȩ ῸȨ̰͍‟Ȩ ̧́ ‼ͮȨɅ ͵̃ᵷᴓ ͙͗ɅɅṘ ‼Ȩ ͡Ή̨ͥ̓Ȩ͢ Ò Felix Ndidi Nkeki ·

əɗɘɚÑ̃̉̐ Ȣ;̾ ῸɅ ȗ Ñ̈́‎ͤȨ Ò ɂ͉̃͢Ȩ ẋ̋͠Ȩ͢ ȵ̃Ό͛‼ᴔ Ṙ ‼Ȩ ͡Ή̨ͥ̓Ȩ͢ ȵ̃Ό͛ͨ ͪΈ

Ṕ̲‟ȨÒ ⁴⁄Ȩ ẋ͍̼ Ȩ͢ ȵ̃Ό͛‼ȨɅ¼  Ṙ ‼Ȩ Ṕ̼̃ ᴓ̥ ͡Ή̨ͥ̓Ȩ͢ ȮȲ̃Ḛ ̎̃͌Ή̻ Ƀ̃͗ Ñ͉̈́ ;̾‼Ȩ

 ⁵ͻ ἔΉ͏̶Ί˽ȳ ἔ̉̃ͫ  ̟Ὸ ̼̏̊ͫȨÒFoody ·əɗɘɛÑ¹¼ 

ə ºɘ ºɘÒ ̈́‎ͤȨ ͡Ή̨ͥ̓Ȩ͢ ȮȲ̃ḚGlobal Models ¹ Ñ 

 ̎ΉͥΉͥᶁ ȮȲ̃Ḛ ͇ͪ ȫȳ͇̃̉ e ȳ̃Ή͉ͨ Ɂӯ̫ ͪͨ ȗ ̵̎Ȩȳ‫Ȩ ̎͂͛ʹͨ ͨ͡  ⁮͈ ͉ͩ̐͡ ̎Όͨ;ῥ

 Ȭᴗ̃Ή̉͢Ȩ ȫ̮͈̃ ͚Ἂ͚ ͨ͡  ɂȨ̮̭̓͏̵Ȩ Ɂӯ̫ ͪͨ Ƀ ‼Ȩ Ὸ ɇ̰ᵺ ̃ͨ ̵̀;ͨ̕ ̴Ί͛Ά Ṕ̼̃ Ȩ̥

  ̯Ʌ̆ ȗ ȫ̮̦ȨɅ ̎Ή˽̼̃ Ȩ̥ ̎ḥ͛̆ ̵̎Ȩȳͩ͡  ͨ͡ ͨʹ͛͂̎ ‫Ȩ ·̹ Ṕ̼̃ ᴓ̥ Ἂ͛̓͢Ȩ ɃȨ ɇȨ ȗ

‟Ȩ Ò ⁴⁄Ȩ Ɇ;̶̓͏‼Ȩ ⁮͈ Ṙ ‼Ȩ ͪΈ̃̓̉͢Ȩ ͇ͪ Ⱦ̰͂ Ȩ͢ ͍̽̐ ȳȨ̮ᶃᴓ ȮȲ̃Ḛ ͙͗ɅɅ ȗ ÑṔ̲

 ɃɅȱ Ƀ ‼Ȩ ẇ͈ ̶̢̎ͬ̃ͨ̕ ‛͛͏̓ ‼̶Ȩ ȬȨẋ͍̓‼ȨɅ ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ἔ̆ ͚̎ӯ͉͢Ȩ ͉̎Ή̉́ Ƀ̃͗ ̎Ή‎ͤȨ

Ò ̎Ή‎ͤȨ ͡Ή̨ͥ̓Ȩ͢ ȮȲ̃Ḛ ‛̜ͨȨ ͪͨ ȗ ͪΈ̃̐̉ ɇȨ ȱ;̞ɅGlobal Moran's I ÒɅÑRipleys 

K FunctionÒɅÑGetis-Ord General GÒɅÑOLS ºÑ 

ə ºɘ ºə‟̲Ȩ ͡Ή̨ͥ̓Ȩ͢ ȮȲ̃ḚÒ ṔLocal Models ¹ Ñ 

 ̎Ή˽̞̲ ̎ΉͥΉͥᶁ ȮȲ̃Ḛ ͇ͪ ȫȳ͇̃̉ e¼  ῌͮ  ͇​ Ɇ;̶̓͏  ͨ⁮͈ Ȣ̲⁹ ‌̹  ͉̇ͩ̐͡ ̎ΉͥΉ̼̐͘

 Ȣ̲̞ ɂȨ̮̭̓͏̵ᴔ ῌͮ  ͇​ ⁮͈ ȳ̰ͨ̕͠ ‌̹  ͙̇͂̉ Ά Ṕ̼̃ ᴓ̥ ȳ̃Ή͉‼Ȩ ɃȨ ɇȨ ȗ Ṙ ͨ

 Ṕ̼̃ ᴓ̥ Ἂ͛̓͢Ȩ ɃȨ ɇȨ ȗ ̐ͅȨȳɅ̃⁹ ͆ͨ ῌͮ  ͇​ Ἂ͛̆ ̚͡Ḣ̒ Ȭᴗ̃Ή̉͢Ȩ ȫ̮͈̃ ͚Ἂ͚ ͪͨ

 ͨῌͮ  ͇‌̹· ͉ͩ̐͡ ̃Ḳ̃͗  ̯Ʌ̆ ȗ ̻̫̎̃ ̎Ή˽̼̃ Ȩ̥ ̎ḥ͚ ͩ͡ᶁ ̃Ṅͨ ​Ʌ ȫ̮̦ ⁮͈ Ṙ 

 ȳȨ̮ᶃᴓ ȮȲ̃Ḛ ͙͗ɅɅ ȗ ÑṔ̲‟Ȩ Ò ⁴⁄Ȩ Ɇ;̶̓͏‼Ȩ ⁮͈ Ṙ ‼Ȩ ͪΈ̃̓̉͢Ȩ ͉̎Ή̉́ ȵ̃Ό͚ ⁮͈

Ò Ṙ ‼Ȩ ̴ ̢ͬ̃̓͢Ȩ ɂ̮͈ ȴȨ̰̈ȨɅ ȵ̃Ό͚ ⁮͈ ͉ͩ̐͡ ̃Ḳ̃͗ ̎Ή˽̲‟ȨSpatial 

Nonstationarity ̆̃̓͢Ȩ ẋ͍̓‼Ȩ ἔ̆ ͚̎ӯ͉͢Ȩ Ὸ Ñ ̎͂͛ʹͨ ͪΐ ‛͛͏̓ ‼̶Ȩ ȬȨẋ͍̓‼ȨɅ ͆

Ò ̎Ή˽̲‟Ȩ ȮȲỹ͢Ȩ ‛̜ͨȨ ͪͨɅ ȗ ̵̎Ȩȳ‫ȨAnselin Local Moran's IÒɅÑGetis-Ord 

Gi*ÒɅÑMoving Window Regression (MWG)ÒɅ ÑGWR º Ñ 

 ȬȨẋ͍̓‼Ȩ ἔ̆ ͚̎ӯ͉͢Ȩ ͡Ή̚Ḙ Ὸ ̈͂́‡Ȩ ȳȨ̮ᶃᴓ ȮȲ̃Ḛ ɂ;ͼͨ͘ ͙Ή̉̐͂ ȱ̮̼  ̆ͫͮ̃Ȩ ̃ḗɅ

 ⁭Ȩ ͡Ή̼̓͘Ȩ͢ ͪͨ ȢᾺ̇ ȫȳ̸̃ᴓ ɁɅ̨̃ͮ͏̵ ȗ Ṙ ‼Ȩ ̀ḤͤȨ ȢȨȳɅ ͖͛̐ ὕ͢Ȩ ͨ͡Ȩ;͉͢ȨɅ

Ò ΅‍ ⁵ͻ̮̦Ȩ ȳȨ̮ᶃӯ͢ ἔ̟Ȳ;ḚGlobal ̎Άȱ͉̃͢Ȩ Ɇ̰͍̼͢Ȩ Ȭ͉̃Ή̆Ẉ͢Ȩ ȮȲ;Ḛ ;ͻɅ Ñ

ÒOLSÒ Ṕ̲̞ ̰̪ᴓɅ ÑLocalᴓ ;ͻɅ ÑÒ ̃Ό͗Ȩ̰̞͍ ɃɅȴ;‼Ȩ ȳȨ̮ᶃGWR ºÑ 

ə ºɘ ºɚ Ò ̎Άȱ͉̃͢Ȩ Ɇ̰͍̼͢Ȩ Ȭ͉̃Ή̆Ẉ͢ȨOLS ¹Ñ 

 ͪͨ ͈̎;⁶ ἔ̆ ͚̎ӯ͉͢Ȩ ͡Ή̚Ḣͤ ɂ̮̭̓͏̶· Ṙ ‼Ȩ ̈͂́‡Ȩ ȳȨ̮ᶃӯ͢ ̸ͨ̃͡ ɅȨ ̈́‍ ȮȲ;Ḛ ;ͻ

 ἔ̆ ‛ͩ̚‼Ȩ ͚̎ӯ͉͢Ȩ ͉̎Ή̉́ ɃȨ eɅ ̎Ή͏̵̵̃ Ȩ ̎Ή̰̾ ͗⁮͈ ȮȲ;ḤͤȨ Ȩ̯ͻ ̮Ḣ͉ΆɅ ȗ ȬȨẋ͍̓‼Ȩ

 ẕḢ̒ ȬȨẋ͍̓‼ȨȳȨ̵̰͏̓͛Ӯᴔ Ȩ̵ȳ,‫Ȩ ̎͛͂ʹͨ ͨ͡  ͪΐ Ȭ̃̉̚͢ȨɅÒ ̎Gang Lin 

Jingying Fu ·əɗɘɛÑ ⁮͈ ‛ͩ̚‼Ȩ ȹ̃͛ͮ͢Ȩ ἔ̆ ̰ḛ ̪̀  ̿͡ Ȩ͗ ȱ̃ᵺȨ ⁮͈ ͩ͡ Ά͉Ʌ ȗ

Ò ẉ͉̉‼Ȩ ͆Άȴ;̓͢Ȩ ̀͂₀Scatter plot ̎Ό͛Ό͛†Ȩ Ἂ͛͢Ȩ Ȭ̃͗Ȩ̰ᶃȨ Ȭ͉̰̃̆ͨ ͡Ήͥ̐͛ Ɂӯ̫ ͪͨ Ñ

Ȩ ⁭Ȩ ̀‡Ȩ ͇ͪΉ̎̓̃͢͢Ȩ ‚ȱ͉̃‼Ȩ Ɂӯ̫ ͪͨ ̮̦ Ṏȱ ÒGuo ·əɗɗɟÑ ¹ 

♬ ♫▒╧▒ Ⱡ  

 ¹ ⁯̃̓͢Ȩ ‌̹ ᴔ͢ ͍̎Ή̼͢Ȩ ̤̼̉  ̐ȬȨẋ͍̓‼Ȩ Ȭȱ̮͉̐ ȨȲȨɅ 

♬░ ♫▒╧▒

▪

▒

Ⱡ░ 

 ¹Ⱦ-  ⁭Ȩ  ρ É  ȗȬȨẋ͍̓‼Ȩ ȱ̮͈ ̚͡ḛɅ  ɾ ȗ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩɼ 

ȳ;⁄Ȩ ͆ͨ ȳȨ̮ᶃᴓ ̪̀ ͆́̃͛̐ ̎͂͛ͫɾ ȗ8  ȗ͛̓͡͏̶‼Ȩ ẋ͍̓‼Ȩ ̎ḥ͚ɼ 

 ȗȳȨ̮ᶃᴓ ͉ͨ̃ͨ͡ʀ  º ΌȨ;̉ͣͥ ͚͆;̓‼Ȩ Ȣ̀‡Ȩ ̎ḥ͚ 

ÒȽ͢Ȩ ȮȲ;Ḛ ̮͉ΆɅOLS ̟̃Ȳ;Ḛ ɂ̮͛Ά ͫͅȨ ȲȨ ̈͂́‡Ȩ ȳȨ̮ᶃᴓ ͙Ή̉̓͂ ̆Ȣ̮ͥ̉ ͣȫ;̪͂ ̿͡ Ȩ͗ Ñ

 Ὲ͇̃ͮ ͆Ήᾉ Ἂ͚ ɂȨ̮̭̓͏̵ᴔɅ ȫ̮̦ȨɅ ‚ȱ͉̃ͨ ͙Ή̉̓͂ ̆ȗ̵̎Ȩȳ‫Ȩ ̎͂͛ʹͨ ͪΐ ͚̎ӯ͉ͥ ͣӯ̸ͨ̃

ȨɅ ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ἔ̆ ̎Ή͢Ʌᴓ ͚̎ӯ͉͢Ȩ ͇ͪ ͖̹͢͠Ȩ ȸ̰͍͢ ȗ̎Ό͗Ȩ̰͍‟Ȩ ȫ̰ͻ̃ͅȨ͢ ȬȨẋ͍̓‼

ÒȽ͢Ȩ ȮȲ;Ḛ ͚̋͡ ̃₃Ȩ̮̭̓͏̵Ȩ ɂ̮͈ ɃȨ ȲȨ ȗ‛͛͏̓ ‼̶ȨGWR ȮɅ̰‡Ȩ ⁭Ȩ ̖̥ ̃̉͢Ȩ ȱ;͛Ά ̮͚ Ñ

 ;ͻ ͖͉̿͢Ȩ ̎͂͛ʹ͗ ȗ ȫ̮͈ ​̹̄  ͨ̃̐ͅΉ́ Ὸ ͩ͡ᶄ ȮȲ;ḤͤȨ ɃȨ ᴓ ȗ̫̎́̀̃ Ȭ̵̟̃̃̕͏̓ͯᴔ

 ̎Ήͫ ͨ ͙˽̥̃͛ ̈́͘ᶎ ɃȨ ͪ͠ḛ  ̯Ʌ̆ ͚̎ӯ͉ͥ ͣṘ ‼Ȩ ͪΈ̃̓̉͢Ȩ ͖̹͟ ͇ͪ ̐ͅȳ̮͚ ɂ̮͈

 ȗ͚̎ӯ͉͢Ȩ ͉̎Ή̉́ ͇ͪ ̎Ά̰ͻ;̵̞̋̊ Ƀ;͠Έ ̮͚ ⁵͝Ό̎̾̃͗Ȩ ȬȨẋ͍ͨ̕ ẋ̗ᴕ Ȣ̪̃͘Ȩ Ὸ ̃ ÒJ. 

.YjlĄ¤f]r-Fern´andez ·əɗɘɚÑ º 

 

ə ºɘ ºɛÒ ̃Ό͗Ȩ̰̞͍ ɃɅȴ;‼Ȩ ȳȨ̮ᶃᴓGWR ¹Ñ 

 ͚̎ӯ͉ͥ ͣṘ ‼Ȩ ͪΈ̃̓̉͢Ȩ ͡Ή̚Ḣͤ ̈͂́ ‡Ȩ ȳȨ̮ᶃӯ͢ ⁴Ή̼̐͘ ɅȨ Ṕ̲̞ ȮȲ;Ḛ ;ͻɅ

ÒNonstationarityÒ ͚̋͡ ͪͨ ̦ͅȨẈ͚Ȩ Ḏ ȗ ȬȨẋ͍̓‼Ȩ ͪͨ ͈̎;⁶ ἔ̆ ÑBrunsdon Ñ



əə                                                                                                                                                      ȴɅȳ;ͫ ͉̎ͨ‟̃ ̎Ήḛȱ ɑӰȨ ‛‾Ȩ 
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 ɂ͈̃ ͺ˽ӯͨȴɅɘɠɠɝ  ̃ͮͻ ᾴ̃ ᴓ̵ ȸȨẈ͗ᴓ Ƀ̃͗ Ɇ̰͍̼͢Ȩ Ȭ͉̃Ή̆Ẉ͢Ȩ ȯȲ;Ḛ ̴͉̆͠ º

Ò Ṙ ‼Ȩ ̴̢ͬ̃̓͢Ȩ ɂ̮͉̆ ẕḢ̒ ɅȨ ̃Ήͫ ͨ ȫ̰͏̶̓͛ͨ ẋ͌ ȬȨẋ͍̓‼Ȩ ἔ̆ ͚̎ӯ͉͢Ȩ ɃȨ ;ͻSpatial 

Nonstationarity ͉͢Ȩ ͉͡ᵷ ὕ͢Ȩ ͨ͡Ȩ;͉͢Ȩ ͪͨ ̮Ά̮͉͢Ȩ ɀ̃ͮͻɅ Ñ ȬȨẋ͍̓‼Ȩ ἔ̆ ͚̎ӯ

Ò ̃Ήͫ ͨ ͪΈ̃ͨ̉̕Jie Gao ·əɗɘɛÑ ɅȨ ‚̮͉  ̶̭ͨ̎ͬ ̮͉Ά ȮȲ;ḤͤȨ Ȩ̯ͻ Ƀ̃͗  Ȳ ῤȳ ȗ

Ò ̎Άȱ͉̃͢Ȩ Ɇ̰͍̼͢Ȩ Ȭ͉̰̃̆ͣͥͩ ̃Ή˽̞̲ ̟̃Ȳ;ḚOLS Ṙ ‼Ȩ ȳȨ̮ᶃᴓ ‚ȱ͉̃ͨ ͙Ή̉̐͂ ἇΆɅ Ñ

 ͚ͪΐ Ṙ ͨ ῌͮ  ͇​ ⁮͈Ò ̎Ή̓̃͢͢Ȩ ͍̎Ή̼͢Ȩ ͙͗Ʌ Ȭᴗ̃Ή̉͢Ȩ ȫ̮͈̃Khalid Al-

Ahmadi ·əɗɘɚÑ  ¹ 

ἱ Ἵἱ ȟἾἱ ἲἽἱ ȟἾἱ ἦἲ

ἶ

ἲ

ἱ 

   ¹ ɃȨ ȲȨÕ ȟÖ   º ȬȨẋ͍̓‼Ȩ Ὲ͉̃ͮ͢ ̎Ό͗Ȩ̰͍‟Ȩ Ȭ̃Ή̗Ȩ̮̦ᴓ ̚͡ḛ 

 ‚ȱ͉̃‼Ȩ Ὸ ̎Ή˽̼̃ ᴓ̥ Ȭӯͨ̃‼͉Ȩ Ἂ͚ ͚͆;̐Ʌ Ṙ ‼Ȩ ȳȨ̮ᶃᴓ ‚ȱ͉̃ͨ ͙Ή̉̐͂ ἇΆɅɼ 

Ʌɼ  ̟̎ȳȱ ̃ͨȨ ȗȫȳɅ̃‾Ȩ Ὲ͉̃ͮ͢Ȩ Ἂ͚ ⁮͈ Ȩȱỷ͇Ȩ ȫ̰ͻ̃ͅȨ͢ Ὲ͇̃ͮ ͪͨ ῌͮ  ͇‌ͤ

 ῌͮ  ͇‌ͤ ɃȴɅ ̮Ά̮ᶁ Ɂӯ̫ ͪͨ  Ȳ ἇΌ͗ ‚ȱ͉̃‼Ȩ ̢̎Ό̔ͫ Ὸ Ṙ ͨ ῌͮ  ͇​ ̎₉̶̃ͨ

 Ὲ͉̃ͮ͢Ȩ ɃȨ e ̎Ή͏̶Ί˽ȳ ̎Ή̰̾ ͙͗͗Ʌ ̎̃͗ ‼̶Ȩ ȱᴙȱȴᴔ ẋ̗̓̃Ȩ͢ ̺͚̃̐ͮ Ɂ̮͉  ͨ⁮͈ Ȩ̮Ḣ͇Ȩ

Ȩ͝ ᴗȴɅ ̯̫ᴕ ̎̆ȳ̃̓͛‼Ȩᴔ ̎ͫȳ̃͛ͨ ẇÒ ̃Ήͫ ͨ ̮͉ᴓ̆ Ὲ͉̃ͮ͢Khalid Al-Ahmadi ·

əɗɘɚÑ ȫȱ̮⁄Ȩ ̎Ή͉͚;‼Ȩ ẋΆ͉̃‼Ȩ ͪͨ ͈̎;⁶ Ɂӯ̫ ͪͨ ̃ͨȨ ͚̎ӯ͉͢Ȩ ͪΈ̃̐̉ ̤Ή̾;̐ ͪ͠ΈɅ º

͉ͨ̃ͨ ȗ Ȭӯ͉ͩ‼Ȩ ȗ ̎Άȳ̃Ή͉‼Ȩ Ȣ̪̃͂ᴓ ȗ ΌȨ;̉͢Ȩ Ò ̜ͨ͡ ȮȲ;ḤͤȨ ͚̋͡ ͪͨ ̮Ά̨̮̓Ȩ͢ Ȭӯ

 ȮȲ;Ḛ Ɂӯ̫ ͪͨ ɅȨ ȗ ̃Ή͂˽Ȩ̰̪ ̃ͼͥΉ̚Ḙ ͪ͠ḛ ὕ͢ȨɅ ÑɆ̰̪Ȩ ẋΆ͉̃ͨɅ ººººº ͪͨ Ȩ ̶̤͂͢Ȩ‼;‫

º Ȭӯ͉ͨ̃‼Ȩ Ἂ͚ 

ə ºə  ¹̎Ό͛Ή̉̓͂Ȩ͢ Ȭ̵̃Ȩȳ‫Ȩ Ȭ̃ͻ̃ᵷȨ 

 ἔ̆ ͚̎ӯ͉͢Ȩ ȱ̃ᵺȨ ⁭Ȩ ̵̃̃ Ȩ̵ Ⱦ̮Ḵ ̶͙̃̆͢Ȩ ῸȨ̰͍‟Ȩ ȿ̃Ή͏̶͢Ȩ ͪΐ ȳȨ̮ᶃᴓ ɂ;ͼͨ͘ ɃȨ

 Ȩ̰ͫͅɅ ȗ̃Ήͫ ͨ ̎Ό͗Ȩ̰͍‟Ȩ ȬȨẋ͍̓‼Ȩ ̴̢ͬ̃̓͢Ȩ ὕΉ̻̫̃  ͙͗Ʌ ̎Ό͗Ȩ̰͍‟Ȩ ̰ͻȨ;͢ͅȨ ͉̎Ή̉́ ͪΈ̃̓̉͢

Ò Ṙ ‼ȨSpatial HeterogeneityÒṘ ‼Ȩ ̹̃̆ͅ ̔͢ȨɅ ÑSpatial Dependence  Ò Ñ

ÒṘ ‼Ȩ ṖȨ‭Ȩ ȹ̃̉ȳ̐ᴓ ɂ;ͼͨ͘ ̏ᶁSpatial Autocorrelation Ò ÑMahdi-

Salim Saib ·əɗɘɛÑͻ̰Ȩ;͢ͅȨ ͉̎Ή̉́ Ȼ;ʹ̆̔ ͇̏;ͮ̐ ̮͚ ͛ͅΉ̉̐͂ ȬӮ̃⁹ Ƀ̃͗  ‭ ȗ 

Ò Ƀ ‼Ȩ ͪΐ ̃ͼ–ᶁ ⁯Ȩ Ȭ͚̃ӯ͉͢ȨɅNoresah Mohd Shariff ·əɗɘɗÑ ɃȨ ᴓ ȗ

 ὕΉʹ̐͛ ̻̃ ;̼̪ ȳȨ̮ᶃᴓ ɂ;ͼͨ͘ ͙ Ή̉̐͂ ̏ Ʌ̦̃͢ ὕ͢Ȩ Ȭ̵̃Ȩȳ͉ͨͧͅ ‫Ȩ

ÒȽ͢ȨOLSÒɅÑGWR ‼Ȩ ͪΈ̃̓̉͢Ȩ ẋ̶̐͘ ⁭Ȩ ̵̵̃̃Ȩ Ⱦ̮Ḯ ̏ ͫ Ñ ἔ̆ ͚̎ӯ͉ͥͣ Ṙ

 º ῸȨ̰͍‟Ȩ Ɂ̃‾Ȩ ͪΐ ȬȨẋ͍̓‼Ȩ 

 ͚̎ӯ͉͢Ȩ ͉̎Ή̉́ ⁮͈ Ȭ̵̃Ȩȳ́͗̈͘ ‫Ȩ ͉̽̆ Ȭ̲͝ȳ ̎Ή͉Ή̉͂͢Ȩ ȱȳȨ;‼Ȩ ȫȳȨȱȨɅ ̎̂Ί̉͢Ȩ ̎Ά⁵̥ Ɂ̃⁹

 ͡Ή͢ȱ Ɂӯ̫ ͪͨ Ñ͉̈́Ή̉͂͢Ȩ Ȭ̃̉ͮ͢ȨɅ Ȭᴔ͍̃͢Ȩ Ò Ῑȳᴓ Ȣ͍̃͂Ȩ͢ ἔ̆ ̎ḖȨ;‼Ȩ ̎Ό͘Ή͞Ʌ

ÒNDVI⁶Ʌ ÑÒ Ό̪̎ͮ̃‼ȨɅ Ό̎́Ή̉͢Ȩ ͨ͡Ȩ;͉͢Ȩ ͪͨ ͈̎;Paul 

Holloway   and Jennifer A. Miller ·əɗɘɜÑ Ȭ̵̃Ȩȳȱ ̏͢Ʌ̦̃ ἔ̦ Ὸ ȗ

 ȫ̃Ή†Ȩ ͪͨ ̎ͮΉ͉ͨ ȹ̃ḚȨɅ ͨ͡Ȩ;͉͢Ȩ ͵̯ͻ ἔ̆ ̰̀̆ Ȩ͢ Ɇ̰̪Ȩ ̜ͨ͡ ȳ;Ή͂͢Ȩ ̻̃;̼̪  ̎Ό́Ή̉͢Ȩ

 ȳ͉́̎ ‫ȨÒ ɀȳ;Ά;Ήͫ ̃͛ͨ Ὸ ̏Ά̰̞Ȩ ὕ͢Ȩ ̵̎ȨPavel Propastin ·əɗɗɟ Ñ ȢȨ̧̰̼͢ȨɅ

ȨÒ ̃Ό͛Ά̰͗Ȩ Ὸ ̎Ή̆;ͮ‟Peili Duan ·əɗɘɜºÑ 

 ̨̼̎ Ȩ͢ Ɂ̃⁹ Ὸ ȬῌᶃȨ ͵̯ͻ ̎Ήͫ ‼Ȩ ̎Ήʹ̓͛͢Ȩ ̮̭̏ͨ̓͏̵Ȩ ὕ͢Ȩ Ȭ̵̃Ȩȳ‫Ȩ ͪͨ ẋ̉͞ ȱ̮͈

Ṙ ‼Ȩ ͪΈ̃̓̉͢Ȩ ͉̎Ή̉́ ̰̎͗‼͉ ȗ͉̎̃ͨ͢Ȩ ̎ͨӯ̶Ȩ͢Ʌ  ɅȨ ȸȨ̰ͨᴓ ͪͨ ̎ͮΉ͉ͨ ȻȨ;ͫȨ ἔ̆ ͚̎ӯ͉ͥͣ

Ȩ͢ Ɇ;̶̓͏ͨÒ ̎Ήͫ́̃ᾪ͢Ȩ ȸȨ̰ͨᴓ ̜ͨ͡ ȗ̃Ḭ Ȭ̃Ό͗;S H M Arshad1 ͮ̿͜͢Ȩ ́ὼɅ Ñ

ÒShujuan Li ·əɗɘɛÒ ̶͡ Ȩ͢Ʌ ÑÒ ᴙȳӯ‼ȨɅ ÑTayyab Ikram Shah  and 

Scott Bell ·əɗɘɚͨᴓɅ ÑÒ ̎Ά;‎ͤȨ ȸȨ̰Ubydul Haque ·əɗɘə Ñ ἔ̆Ʌ

 ̎Ό́Ή̆ ͨ͡Ȩ;͇ ἔ̆ Ṙ ‼Ȩ ̰̀̆ Ȩ͢ Ʌɑȩ ȗ̎Ό́Ή̉͢ȨɅ ̎Ή͇ỷ̞ᴓɅ ̎Άȱ̼͚̃̕ᴓɅ ̎Άᾬ̊Ȩ͢ ͨ͡Ȩ;͉͢Ȩ

 ͉̎Ή̉́Ʌ ̎ͮΉ͉ͨÒ Ƀ̶̃ᴓͬ ̎ῂ ⁮͈ ͵̙̰ȨɅ Ȫᾬ͢Ȩ ͵̃ΌͨWenjuan Hou ·əɗɘɜÑ º 

 ̰ͻȨ;͢ͅȨ ἔ̆ ̎Ήͫ ‼Ȩ ͚̎ӯ͉͢Ȩ ̯̟̎ Ḥ̈ ̏ḢͻȨ ̃ͨ Ȭ̵̃Ȩȳ‫Ȩ ͪͨɅ ̎Ή͇ỷ̞ᴓɅ ̎Άȱ̼͚̃̕ᴓ

Ή͉ͥͩ͢ȨɅ ͨ͡Ȩ;͉͢ȨɅ ̎ᾒ ͪͨ ̎Ό́Ή̉͢ȨɅÒ ̫͡‫Ȩ ̜ͨ͡ Ɇ̰̪Ȩ ̎ᾒ ͪͨ ̎Ά̓́†Ȩ Ȭ̃Wenyi 

Sun ·əɗɘɜÒ ɇ̓́†Ȩ ;ḤͤȨɅ ÑChristopher D.Lioyd ·əɗɗɞ ÑȨɅ Ὸ ẋ͍̓͢

Ò ̎Ά̓́†Ȩ ȸȳᴓ ȬӮ⁵̵͉͏̓ȨChristopher D.Lioyd ·əɗɘɗ Ñ ͪΈ̃̐̉ ɅȨ

̼͚̕ᴓ Ȭ̹̃́̃ͯ͢ȨÒ ȾȨ̰́ᴓ ;ᶃ ̎ͮΆ̮‼Ȩ ̲̰͝  ͨͨͪ ̎Άȱ̃Coro Chasco Yrigoyen ·

əɗɗɝÑ Ƀ̮‼Ȩ ȢȨ;̞Ȩ Ὸ ȢȨ;ͼ͢Ȩ ȫȱ;̞ Ἂ͛̐Ʌ ̎ͮΉ͉ͨ Ȭ̮̫̃ͨ ;ᶃ Ɂ;̻;͢Ȩ ‚;ͼ̵ ɅȨ ȗ

͈ɅÒ ȸȨ̰ͨᴓ ͉̽̉̆ ͚̕ͅӯFahui Wang ·əɗɗɝÑ ⁮͈ Ȭ̵̃Ȩȳ‫Ȩ Ɇ̮̦Ȩ Ȭ̲͝ȳɅ ȗ

Ȩ ̜̎̃͗͢͠Ȩ ȹ̃ḚȨ ̟̎ Ḛ̯̮ͨ Ὸ ̎Ήͫ ̶͢Ò ̃Ḭ ̰̎͂̉̐‼Ȩ Ɂ̃ͨ;͉͢ȨɅ ;͋ Ή͏̸ ̎ͮΆJ.Keith ·

əɗɘɗÑ  ̴Ί͢ º ̵̎Ȩȳ‫Ȩ ͵̯ͻ Ὸ ̃ͻ͉̃ͮ̉̐Ȩ ὕ͢Ȩ ̎Ή̡Ṅ‼Ȩ ⁭Ȩ ̎̉Ά̰͚ ̎Ήͫ ͨ ̎Ή̡Ṅͨ ͪΐ

 ȿ̃̓͛͏̸Ӯ ȿ̃Ή͏̶͢Ȩ Ȩ̯ͻ ͪΐ ȫȱ̟̃ ȬӮɅ̨̃ḗ Ȩ;̮ͨ ͚ἔ̜̥̃̉͢Ȩ ͉̽̆ ɃȨ ̆͡ ̶̅ Ῥ Ȩ̯ͻ

ӯ͉͢Ȩ ͡Ή̚Ḣͤ ȫ̮Ά̮̟ ȮȲ̃Ḛ ͨɅ ̃Ήͫͨ̃ȴ ȬȨẋ͍̓‼Ȩ ἔ̆ ͚̎Ò ̃ΉͫLauren M ·əɗɘɗÑ º 

ɚº  ¹̧̖̉͢Ȩ ̎Ή̡ṄͨɅ Ȭᴗ̃Ή̉͢Ȩ ͉̎Ή̉́ 

ɚ ºɘ   ¹Ȭᴗ̃Ή̉͢Ȩ ȱȨ̮͈Ȩ 
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 Ȭᴗ̃Ή̉͢Ȩ ̮͈Ȩ;͚ ȱȨ̮͈Ȩ ͪͨ ̮̆Ӯ ͗ͅȨ̮ͻȨ ͙Ό͛ᶁɅ ̧̖̉͢Ȩ Ȭ̃Ή̰̾ ͗ͨͪ ̧͙͛̓͢Ȩ ȸ̰͍͢

̮̭ͨ̓͏̶‼Ȩ ͡Ή̨ͥ̓Ȩ͢ ̃͡˽ Ʌ̵Ʌ Ȭ̃Ήʹ̐͛ ἔ̆Ʌ ̃ṄΊ̆ ̃͗͛Ȩ;̐ ͙͛ᶁ ὕ͢Ȩ ͍̎Ή̼͢ᴔ ̟͡Ȩ ͪͨɅ ȗ ̎

⁴Ά ̃ͨ Ȼ̃̐̉Ȩ Ḏ  Ȳ¹¼  

ɘÑ  ͆ᾉ ⁮͈ Ȩȱỷ͇Ȩ ̎Ήʹ̶͠ Ȩ͢ Ȭӯ⁄Ȩ Ɇ;̶̓͏  ͨ⁮͈ ȭӯ̚͢Ȩ Ƀ̮‼Ȩ Ƀ ̵ Ȭᴗ̃Ή̆

 ɂ͉̃͢ Ἂ͚Ẉ͢ȨɅ ῌ†Ȩ Ȭᴗ̃Ή̆əɗɗɠ ⁮͈ Ȩȱỷ͇Ȩ ̃ͨȨ ̎Ήʹ̵͠ ‛n ​ ̶̦̎̃ͨ ȮȨ̰̬̓͏̵ȨɅ ȗ

 ̎Όͨ;͠†Ȩ ̰˿ȨɅ‫Ȩ ͪͨ ̃ṅ͈ͥ Ɂ;̼†Ȩ Ḏ ὕ͢ȨɅ ̎ͮΆ̮ͨ ‌̈ ̻̎‡̃Ȩ Ȭᴗ̃Ή̉͢Ȩ ̮͈Ȩ;͚ Ȭ̃ͥͨ͘

 ͇́ͪ ̮Ά̮̟ ͪͨ ̃ͼᾰȳ ȫȱ͈̃Ȩ ɅȨ ̎Ή͉ͮ‼ȨÒ ̝ͨᴗ̰̈ ͙Ά̰ArcGIS10.3 Ɂ;̼†Ȩ ȸ̰͍͢ Ñ

 º ̎Ήʹ̶͠ Ȩ͢ Ȭӯ⁄Ȩ Ɇ;̶̓͏  ͨ⁮͈ Ñȳ̃̕͠ͻË̶̎ͩ Òͬ ̎Ήͫ ̶Ȩ͢ ̜̎̃͗͢͠Ȩ ⁮͈ 

əÑ   ͵ȳ͇̃̓̉ȨɅ  ̎ͮΆ̮ͨ ​ Ὸ ̎Ήʹ̶͠ Ȩ͢ Ȣ̃Ό̥ᴓ ̲͝Ȩ̰‼ Ṙ ‼Ȩ ̵̀;̓‼Ȩ ȮȨ̰̬̓͏̵Ȩ

 ‌ͤ ῸȨ̰͍‟Ȩ ̲̰͝‼ȨɅ ̲̰͝‼Ȩ Ȩ̯ͻ ἔ̆ ̎̃͗ ‼̶Ȩ ȵ̃Ό͚Ʌ ̎ͮΆ̮ͥͩ ͣῸȨ̰͍‟Ȩ ̲̰͝‼Ȩ ̚͡Ḙ ̎͂͛ͫ

 ᾘ ȬȨɅȱȨ ɂȨ̮̭̓͏̵ᴔ ȗ ̎ͮΆ̮‼Ȩ ̲̰͝  ͇ͨͪ ̎Ήʹ̵͠ ‛n ​ ̮͉̆ ɅȨ ̶̎̃͗ ‼Ȩ ̮Ά̨̮̓ ͢ὗ̵͠

Ò ̝ͨᴗ̰̈ ̎̂Ί̆ Ὸ ̎‟͉̃‼ȨɅ ͡Ή̨ͥ̓Ȩ͢ArcGIS10.3 º Ñ 

ɚÑ  ȳȨ̮ᶃȨ ̟̎ȳȱ Ɂ̮͉Ʌͨ ̧̰̉͢Ȩ ̤͂  ̵Ɇ;̶̓͏  ͇ͨͪ Ȼ̃̐͘ȳᴓ Ɂ̮͉  ͨȷ;̼ᶊ ̃ͨȨ

ᴓ ͖ͥ  ͨ‚Ӯ̮̆ ̃ᾒȨ̰̬̓͏̵Ȩ Ḏ ̮͗͛ ȗ ȭӯ̚͢Ȩ Ƀ̮‼Ȩ Ὸ ̎Ήʹ̵͠ ‛n ​ Ὸ ̶̤͂͢Ȩ Ȼ̃̐͘ȳ

Ò ΅ῴ̰͢ȨASTERÒ ̎ΆẕḘ ͚̮̎̆ Ñəɛ  ̝ͨᴗ̰̈ Ὸ ȯ;̶͂ Ȩ͢ ͡Ήͥᶁ ȬȨɅȱȨ ͙Ά̰́ ͇ͪ ÑẈͨ

ÒArcGIS10.3Ò ȱȨ̮ͨ̕ᴓ ͪΐ ÑFunctional Surface Ñ<ÒAdd Surface 

Information º Ñ 

ɛÑ  ẋ̉͞ ȳɅȱ ̃ͼ͢Ʌ Ȭᴗ̃Ή̉͢Ȩ ̃Ṅ͇ ̰͗;̓̐ ̎Ή͏̶Ί˽ȳ ȬȨẋ͍̕ ̵ͨ͏̓̎  ̃ͮΆȨ  ̯Ʌ̻̤̆̉ ‫

 ͆Άȴ;̓͢ Ṙ ‼Ȩ ̀ḤͤȨ ̎̃͌Ή̻ Ὸ ¹ e ȬȨẋ͍̓‼Ȩ ͵̯ͻɅ Ƀ̮‼Ȩ ̫͡Ȩȱ ̎Ήͫ ̶Ȩ͢ Ȭ̜̃͗̃͢͠Ȩ

 ȗ Ñȳ̃ͨ̕Ӯᴔ ̎ͮΆ̮‼Ȩ ̲̰͝  ͇ͨͪ Ȭӯ⁄Ȩ ̮͉̆ ɅȨÒ ̶̎̃͗ ‼Ȩ ȗÑȳ̃̕͠ͻË̶̎ͩ Òͬ ̎Ήͫ ̶Ȩ͢ ̜̎̃͗͢͠Ȩ

 Ɂ̮͉Ʌͨ ̧̰̉͢Ȩ ̤͂  ̵Ɇ;̶̓͏  ͇ͨͪ Ȼ̃̐͘ȳᴓ Ɂ̮͉Ʌͨ ȗÑȳ̃̕͠ͻ Ò ̦̎̃ ‼̶Ȩ ȗ Ƀ ̶Ȩ͢ ͧύ

 º Ñ̎Ήʹ̶͠ Ȩ͢ Ȭӯ⁄Ȩ Ɇ;̶̓͏  ͨ⁮͈ Ò Ȭ̟̃ȳ‫ᴔ ȳȨ̮ᶃᴓ 

ɚ ºə  º ̵̎Ȩȳ‫Ȩ ̎Ή̡Ṅͨ 

 ¹ ̎Ή̓̃͢͢Ȩ ȬȨ;͂‡ᴔ ̧̖ ̉͢Ȩ Ȫ;̵ͥȨɅ ̎Ή̡Ṅͨ ̮Ά̮ᶁ ͪ͠ḛ 

ɘÑ  º ̶̎̃̆͛͢Ȩ ȫ̰͛͘͢Ȩ Ὸ ⁵͝ ̎̆;ͥ͂‼Ȩ ͍̎Ή̼͢ᴔ ̃ͻȱȨ̮͈ȨɅ Ȭᴗ̃Ή̉͢Ȩ ͆ᾉ 

əÑ  º ȬȨẋ͍̓‼Ȩ Ȭᴗ̃Ή̆ ̮͈Ȩ;͛͢ ̎Ή͏̶Ί˽̰͢Ȩ ̎Ή˽̼̃ ᴓ̥ ̺˽̼̃‡Ȩ ₈Ȩ Ⱦ̹̃ ̵̓͠͏Ȩ 

ɚÑ  ̎Ήͫ ̶Ȩ͢ ̜̎̃͗͢͠Ȩ ͧύ ἔ̆ ͚̎ӯ͉͢Ȩ ͡Ή̚Ḣͤ ȮȲ;Ḛ ̿͡ Ȩ͗ ⁮͈ Ɂ;̼†Ȩ ȸ̰͍͢

 ȳ̪̃̉̕Ȩ Ḏ ȗȫᾪ͘‼ȨɅ ‚˺̶‼Ȩ ͨ͡Ȩ;͉͢Ȩ ₈Ȩ ȮȲ;ḤͤȨ Ȩ̯ͻ ͧ̿Ά ̖Ήᶀ ̃Ήͫ ͨ ̃ͻẋ͍̐ ͉̎Ή̉́Ʌ

Ò ȫȨȱᴓ Ɂӯ̫ ͪ  ͚ͨ̎ӯ͉͢Ȩ ͵̯ͻ ẋ̶̓͘͢ ‛Ḣ⁄Ȩ ȮȲỹ͢Ȩ ₈ȨExploratory 

RegressionÒ ̝ͨᴗ̰̈ Ὸ ÑArcGIS10.3ḎɅ ȗÑ  ͆̆ᴕ ẋ͍ͨ̕ ̎Ήͫ ̶Ȩ͢ ̜̎̃͗͢͠Ȩ ȳ͇̃̓̉Ȩ

ÒdependentÒ ‛͛͏̶̓ͨ ȬȨẋ͍̕ ͨ Ɇ̰̪ᴓ ̶̎‪Ȩ ȬȨẋ͍̓‼ȨɅ ÑIndependent ȗÑ

 º̥̃͛Ӯ ͅΉ͢Ȩ Ṗ̃͏ͮ  ̵⁵͝ Ɂ̃‾Ȩ Ȩ̯ͻ Ὸ ȮȲỹ͢Ȩ ȳ̪̃̉̕Ȩ Ὸ ̎Ή͏̶Ί˽̰͢Ȩ ȬȨȱ̮⁄Ȩ ͪͨ ͈̎;⁶ ͙͗Ʌ

Ή͙̐͂̉ ⁮͈ ̵̃̃ Ȩ̵ ̮Ḣ͉Ά ȮȲỹ͢Ȩ ȳ̪̃̉̕ȨɅ Ȣ̃̆ͮ ̎Ήͥῥ ɃȨ ̰͞‭ᴔ ̰Έ̮‟ȨɅ Ò ̎͛Ά̰́OLS Ñ

º Ɇ̰̪ᴓ ‛͛͏̓ ‼̶Ȩ ȬȨẋ͍̓‼ȨɅ ͆̆ᴕ ẋ͍̓‒ ̜̎̃͗͢͠Ȩ ἔ̆ ͚̎ӯ͉͢Ȩ ͡Ή̚Ḣͤ 

ɛÑ ÒȽ͢Ȩ ̎͛Ά̰̆͂ ͚̎ӯ͉ͥ ͣ‛Ḣ⁄Ȩ ȮȲỹ͢Ȩ ȷӯ̭̓͏̵Ȩ ̮͉̆OLS ̿͡ Ȩ͗ ȳ̃Ή̪̕Ȩ Ḏ Ñ

  ȮȲ;Ḛ ‌ͤ ̎Ή̼Ή̬̹̔͢Ȩ ȬȨẋ͍̓‼Ȩ ͡ΉͥᶁɅ ̎ͫȳ̃ͨ͛ Ɂӯ̫ ͪͨɅ ȗ ̎ͮΆ̮ͨ ​ Ὸ ȮȲ̃Ḛ ̗̎ӯ̗

̶ͪ Ʌ̥ ͚̎ȱ ̟̎ȳȱ ͇ͪ ẇ͉̐ ὕ͢ȨɅ  ȬȨẋ͍̓‼ȨɅ ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ἔ̆ ͚̎ӯ͉ͥ ͣȮȲ;ḤͤȨ ȢȨȱȨ

 º ̎ͮΆ̮ͨ ​ Ὸ ̮̦ȨɅ ȮȲ;Ḛ ȳ̃Ή̪̕Ȩ Ḏ ‛͛͏̓ ‼̶Ȩ 

ɜÑ Ò ̎͛Ά̰́ ͙Ή̉̐͂ Ḏ Ȩẋ̫ȨɅGWR ȸ̰͍͢ ȫȳ̃̓⁞Ȩ ȫẋ̫ᴓ ̗̎ӯ̚͢Ȩ ȮȲỹ͢Ȩ ⁮͈ Ñ

 ̃ṄΈ̃̐̉Ʌ ̎ͮΆ̮ͨ ​ Ὸ ̜̎̃͗͢͠Ȩ Ἂ͚ ͆Άȴ;̐ ͪΈ̃̓̉͢ ȫᾪ͘‼Ȩ ̎Ή͏̶Ί˽̰͢Ȩ ͨ͡Ȩ;͉͢Ȩ ẋ̶̐͘Ʌ ̤Ή̾;̐

Ήͫ ͨ  ȫȱ;̞;‼Ȩ ȬȨẋ͍̓‼Ȩ ͪͨ ẋ͍ͨ̕ ​ ẋ̗ᴕ ̟̎ȳ͗̃̎ Ṙ ‼Ȩ ͪΈ̃̓̉͢Ȩ Ƀ̃Ή̆ ⁭Ȩ  ‫ Ȩ̾ ȗ ̃

 º ȮȲ;ḤͤȨ Ὸ 

ɚ ºɚ  º Ȭᴗ̃Ή̉ͣͥ ̎Ή˽̼̃ ᴓ̥ ̺˽̼̃‡Ȩ 

 Ὸ ̶̮̭̎ͨ̓͏‼Ȩ Ȭᴗ̃Ή̉͢Ȩ ̮͈Ȩ;͚ Ἂ͛͢ ̎Ή˽̼̃ ᴓ̥ ̺˽̼̃‡Ȩ ͉̽̉̆ ɂ̃‼ᴓ ɇȳɅ̓́Ȩ͢ ͪͨ

Ήͥᶁ ͅ˽͛Ȩ̰́ ɃӮ ȗ̗̎ӯ̚͢Ȩ Ƀ̮ͩͥͣ ̶̎͏̉ ͯ͢ᴔ ȮȲỹ͢Ȩ ̮Ή͢;̐ ͉̽̆ ȱ;̞Ʌ ȸẈ̐͘ ȳȨ̮ᶃᴓ ͡

 Ȭᴗ̃Ή̆ ̎ͅ ӯ̥ͨ ͪͨ ȗ͚̎;̗;ͨ ᴛ̃ͫ̓ ͉̈͂́̐ Ὁ̥ Ȭᴗ̃Ή̉͢Ȩ ȫ̮͈̃ ͚Ὸ  ̎Ή͏̶Ί˽̰͢Ȩ ̺˽̼̃‡Ȩ

Ò ɁɅ̮‟Ȩɘ ȬȨẋ͍̓ͩͥͣ ̎Ή͏̵̵̃ ᴓ ̎Ή˽̼̃ ᴓ̥ ̺˽̼̃‡Ȩ ͉̽̉̆ ̮Ά̮ᶁ ͆Ή̶͂͏̓  ͬÑ

 ¹ eɅ ̵̎Ȩȳ‫Ȩ Ὸ ̶̮̭̎ͨ̓͏‼Ȩ 

ɘÑ Ḛ̀ ͇ͪ ̃ͻȱ͉̃̓Ḝ Ɇ̮ͨɅ Ȭᴗ̃Ή̉͢Ȩ ̮͈Ȩ;͚ Ἂ͚ ͆Άȴ;̐ ͉̎Ή̉͂͢ ̶̎͏̉ ͯ͢ᴔ  ͆Άȴ;̓͢Ȩ

 Ἂ͚ ͪΐ ȨȴɅ̰̈ ͚͡Ȩ ̗͡ỷ͢Ȩ ̻̎͘ Ƀ̃͗ ȗ̀Ή͏̵;͢ȨɅ Ɂ̮͉‼Ȩ ὕḥ͚ ἔ̆ ȿ̰͘Ȩ͢ ‚Ӯ̮̆ ͉̈́Ή̉͂͢Ȩ

 ͪͨ ᴔȨẈ͚ȨɅ ӯ̗̃Ḙ ẉ͝Ȩ Ἂ͛͢Ȩ ͵̯ͻ Ƀ;̒͠ ỹΊ̆ Ɇ̰̪ᴓ Ƀ̮‼ᴔ ̎ͫȳ̃ͨ͛ ɀ;ͻȱ ̎ͮΆ̮ͨ ȬȨẋ͍ͨ̕

 ̻̃;̼̪ Ɂ̮͉‼ȨɅ ̀Ή͏̵;͢Ȩ ὕḥ͚ ἔ̆ ȿ̰͘Ȩ͢ ̥̓Ӯ ȗ̎Ήͫἀ̶ͥȨ͢ ̎ͮΆ̮ͨ Ὸ ͉̈́Ή̉͂͢Ȩ ͆Άȴ;̓͢Ȩ

ᴔ º ̎ͮΆ̮‼Ȩ ̲̰͝  ͇ͨͪ ̮͉̉Ȩ͢Ʌ ̦̎̃ ‼̶Ȩ ɇẋ͍̓‼ ̶̎͏̉ ͯ͢ 
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Ò ɁɅ̮‟Ȩɘ̧̖̉͢Ȩ Ὸ ̶̮̭̎ͨ̓͏‼Ȩ Ȭᴗ̃Ή̉͢Ȩ ̮͈Ȩ;͛͢ ̎Ή‎̹Ȩ͢ ̎Ή˽̼̃ ᴓ̥ ̺˽̼̃‡Ȩ Ñ 
       ̴̶·̃͛‼Ȩ 

ȬȨẋ͍̓‼Ȩ 
Ɂ̮͉‼Ȩ Ή̵̀͏;͢Ȩ 

 ȾȨ̰ᶃᴓ

ɇȳ̃Ή͉‼Ȩ 

 ͉ͨ̃ͨ͡

Έͪ̓̉̃͢Ȩ 

 ͉ͨ̃ͨ͡

ȢȨ;̓͢ᴓ 

 ͉ͨ̃ͨ͡

̤͂ͥ̓͘͢Ȩ 

 ̎Ήͫἀ̶ͥȨ͢ 

 ̜̎̃͗͢͠Ȩ ɠɚɣɟ ɞɜɣɟ ɞɛɣɛ ɞɠ ɗɣɝə ¼ɗɣɛɞ 

 Ƀ ̶Ȩ͢ ͧύ ɚɜəɘ ɚəɘɞ əɝɛɚ ɞɜ ɗÂɜɟ ¼ɗɣɝɟ 

 ̶̎̃͗ ‼Ȩ ɚɜɚɞ ɚɚɠɘ ɘɟɜɚ ɜə ɗɣɛɞ ¼ɗɣɘɟ 

 ̦̎̃ ‼̶Ȩ ɝɜɣɛ ɛɟɣɝ ɞɗɣɘ ɘɗɞ ɛɣɠɜ əɟɣɘ 

 Ȼ̃̐͘ȳᴓ Ɂ̮͉ͨ ɟɛɚ ɟɚɜ ɞɟɣɜ ɠ ɗɣɝɞ ɗɣəɝ 

 ȳȨ̮ᶃᴓ Ɂ̮͉ͨ ɝɣɞ ɝ əɣɞ ɛɘ ɘɣɝ əɣɜ 

Ή̆͡ȳȨ 

 ̜̎̃͗͢͠Ȩ ɟɛɣɘ ɞɠɣɘ ɝɟɣɘ ɟɘ ɗɣɛɚ ¼ɗɣɞɠ 

 Ƀ ̶Ȩ͢ ͧύ ɟɟɞɞ ɜɛɞɜ ɟɞɞɠ ɠɠ ɘɣɚ ɘɣɟɝ 

 ̶̎̃͗ ‼Ȩ ɛɚɛɝ ɚɝɞɞ əɞɟɛ ɝɛ ɗɣɠ ɗɣɘɜ 

 ̦̎̃ ‼̶Ȩ ɘɝɟ ɘɗəɣə əɘɘ ɘəɜ əɣɠ ɠɣɝə 

 Ȼ̃̐͘ȳᴓ Ɂ̮͉ͨ ɛəɞɣɘ ɛɘɛ ɛɝɣɞ ɘɘ ɘɣɝ ɘɣɠ 

 ȳȨ̮ᶃᴓ Ɂ̮͉ͨ ɛɣɜ ɛɣɛ ɘɣɛ ɚə ɗɣɟ ɘɣɘ 

ɀ;ͻȱ 

 ̜̎̃͗͢͠Ȩ ɘɗɜ ɞɜ ɠə ɟɞ ɘɣɘ ɗɣɚ 

 Ƀ ̶Ȩ͢ ͧύ ɝɚɟɗ ɛɜɗɞ ɝɜɜɠ ɘɗɚ əɣə ɝ 

 ̶̎̃͗ ‼Ȩ əɞɟɜ əəɝɟ əɗɛɗ ɞɚ ɗɣɞ ¼ɗɣɚ 

 ̦̎̃ ‼̶Ȩ ɠɚɣɘ ɝɘ ɟɛɣɟ ɠɘ ɘɣɚ ɘɣɘ 

 Ȼ̃̐͘ȳᴓ Ɂ̮͉ͨ ɜɝɛ ɜɝɚ ɛɗ ɞ ¼ɗɣə ¼ɗɣɝ 

 ȳȨ̮ᶃᴓ Ɂ̮͉ͨ ɟ ɞɣɞ ɚ ɚɟ ɗɣɝ ¼ɗɣɛ 

¼  Ò ̝ͨᴗ̰̈ ͪΐ Ȭᴗ̃Ή̉͢Ȩ ȷӯ̭̓͏̵Ȩ ḎMinitab17Ñ 

 

ɘ ̃ῆɅ Ȩẉ͝Ȩ ͉̈́Ή̉͂͢Ȩ ͆Άȴ;̓͢Ȩ ͪͨ Ȭᴗ̃Ή̉͢Ȩ ̮͈Ȩ;͚ Ἂ͚ ͆Άȴ;̐ ȪȨẈ͚ȨɅ ̗͡ỷ͢Ȩ ̻̎͘ Ñ

 ɇȳ̃Ή͉‼Ȩ ȾȨ̰ᶃᴓ Ἂ͚ ̎ͫȳ̃ͨ͛ ͪͨ ȗ ɀ;ͻȱɅ ͡Ή̆ȳȨ ὕͯΆ̮ḗ ̎ͫȳ̃ͨ͛ ̎Ήͫἀ̶ͥȨ͢ ̎ͮΆ̮ͨ Ὸ

 Ἂ͚ Ⱦӯ̪̕ȨɅ ẇ͝ Ɇ̮ͨ ̥̓ ӯΆ ̵̎Ȩȳ̉͏̶̎ ‫Ȩ ȬȨẋ͍ͨ̕ Ἂ͛͢ ͯ͢ᴔ ͪΈ̃̓̉͢Ȩ ͉ͨ̃ͨ͡Ʌ

͉ͨ º Ɇ̰̪ᴓ ȬȨẋ͍̓‼ᴔ ̎ͫȳ̃ͨ͛ ȳȨ̮ᶃᴓɅ Ȼ̃̐͘ȳᴓɅ ̶̦̎̃‼Ȩ ȬȨẋ͍̓‼ ͪΈ̃̓̉͢Ȩ ͨ̃͡

 Ȼ̃̐͘ȳᴓ ɇẋ͍̕ ͨͪΐ ᴗ̃Ό̊̐ ẉ͝Ȩ Ʌ̮̉Ά Ἂ͛ͣͥ ͉̈́Ή̉͂͢Ȩ ͆Άȴ;̓͢ȨɅ ̗͡ỷ͢Ȩ ̻̎͘  ɃȨ

 º ȭӯ̚͢Ȩ Ƀ̮‼Ȩ  ἔ̆ ̦̎̃ ‼̶ȨɅ ȳȨ̮ᶃᴓɅ 

ə͉̃ͨ ̎ḥ͚ ‚Ӯ̮̆ Ȭᴗ̃Ή̉͢Ȩ ̮͈Ȩ;͚ Ἂ͚ ͆Άȴ;̐ Ὸ ̗͡ỷ͢Ȩ ̻̎͘  ͇ͪ ̃ͨȨ Ñ ȢȨ;̓͢ᴓ ͨ͡

ÒSkewness Ȭᴗ̃Ή̆ ̮͈Ȩ;͚ ͉ͧͨͅ Ƀ̃͗ ȗ ̰̼͘ Ȩ͢ ͪͨ ̎̉Ά̰͚ Ƀ;̒͠ ɃȨ ȸẈ͘Ά ὕ͢ȨɅ Ñ

 ȗ̶̦̎̃‼Ȩ ẋ͍̓‼ ̶̎͏̉ ͯ͢ᴔ ̻̃;̼̪ ɐ̞̄̋;ͨ ôȢȨ;̓͢Ȩ ̎Ά;̓ͨͥ ̗̎ӯ̚͢Ȩ Ƀ̮‼Ȩ Ὸ ȬȨẋ͍̓‼Ȩ

 ͉ͨ̃ͨ͡ Ἂ͛͢ ̶̎͏̉ ͯ͢ᴔ ̃ͨȨ º ɀ;ͻȱ ̎ͮΆ̮ͨ ȬȨẋ͍̓‼ ̶̎͏̉ ͯ͢ᴔ ȨȴɅ̰̈ ẉ͝Ȩ ̼̎͘ Ȩ͢ ͵̯ͻ Ʌ̮̐̉Ʌ

Ò ̤͂ͥ̓͘͢ȨKurtosisÒ ͇ͪ ̮Ά̲̒ Ӯ ɃȨ ȸẈ͘Ά ὕ͢ȨɅ Ñɚ Ȫ̮̮̆̓͢Ȩ ̻̎͘ ̰ͼ̐ͅ Ӯ Ὁ̥ Ñ

ÒLeptokurticÒ ȢȨ;̵̓͏ᴓ ̻̎͘ ͙͛ᶁɅ ÑPlatykurtic ẋ͍ͨ̕ Ȭᴗ̃Ή̆ ̮͈Ȩ;͚ Ƀ̃͗ ȗÑ

 ̃ͨ ̮͉̆Ȩ ɀ;ͻȱ ̎ͮΆ̮ͨ Ὸ Ƀ ̶Ȩ͢ ͧύ ẋ͍̕Ʌͨ ͡Ή̆ȳȨɅ ̎Ήͫἀ̶ͥȨ͢ ὉͯΆ̮ͨ ͪΐ ̦̎̃ ‼̶Ȩ

 ẋ͍ͨ̕ Ȭᴗ̃Ή̆ ̮͈Ȩ;͚ Ἂ͚ Ƀ̃͗ Ӯ⁵̞Ȩ ȗȢȨ;̵̓͏ᴓ ͇ͪ Ƀ;̒͠ ̮͉̉Ȩ͢Ʌ Ƀ ̶Ȩ͢Ʌ ̜̎̃͗͢͠Ȩ ȬȨ

 ὕ͢ȨɅ Ɇ̰̪ᴓ ȬȨẋ͍̓‼ᴔ ̎ͫȳ̃ͨ͛ ͉̈́Ή̉͂͢Ȩ ͆Άȴ;̓͢Ȩ ͪͨ ᴔȨẈ͚Ȩ ẉ͝Ȩ ̎ͮΆ̮‼Ȩ ̲̰͝  ͇ͨͪ

º ̰̎͗͂ͨ̕ ἀ͚ ̃ṅ͗ ̰ͼ̐ͅ 

ɚ ÑÒɁɅ̮‟ȨÒÒ ȬȨẋ͍̓‼Ȩ ἔ̆ ̎Ή͂‡ȨɅ ̎Ή́̉̃ȳ̐ᴓ ͚̎ӯ͉͢Ȩ ̺˽̼̃‡ ̶̎͏̉ ͯ͢ᴔ ̃ͨȨə Ñ

Ò‌̹ Ȩ͢Ʌɘ ¹ ⁴Ά̃ͨ ̎ͅ ӯ̥ͨ ͪ͠ḥ͗ ÑÑ 

aÑ  ̜̎̃͗͢͠Ȩ ẋ͍̕ ͨἔ̆ Ñ̎̃̉͢  ̵ɅȨ ̞̎̋;ͨÒ ̎͂ ;̵ͨ̕ ̎Ή́̉̃ȳ̐Ȩ ͚̎ӯ͈ ɀ̃ͮͻ

 ɃȨ ᴓ ȗ̗̎ӯ̚͢Ȩ Ƀ̮‼Ȩ Ὸ Ñ ̎̃͗ ‼̶ȨɅ Ƀ ̶Ȩ͢ ͧύɅ ̶̦̎̃‼Ȩ Ò ȬȨẋ͍̕Ʌͨ ̎Ήͫ ̶Ȩ͢

 ȳȨ̮ᶃᴓɅ Ȼ̃̐͘ȳᴓ Ɂ̮͉  ͨͨͪ ​Ʌ ̜̎̃͗͢͠Ȩ ẋ͍̕ ͨἔ̆ ̎ῆȨɅ ̏ Ί̶͢ ͚̎ӯ͉͢Ȩ ͵̯ͻ

 ‼Ȩ ̎Ή₉Ȩ ͪͨ ͥ͡Ά͛ ̃ͨ ;ͻɅ ȗ͡Ή̆ȳȨ ̎ͮΆ̮ͨ Ȣ̛̃̓ʹ͏̵ᴔ ȮȲ̃Ḛ Ȣ̃̆ͮ Ὸ ͪΈẋ̫ᴓ ͪΈẋ͍̓

 ̆̎Ή̪͂ ͚̎ӯ͈ ȱ;̞Ʌ ȸȨẈ͗ᴔ ȫ̮Ό̞ ᴛ̃ͫ̓ ̈͂́ Ά͉ ȳȨ̮ᶃᴓ ͡Ήͥᶁ ɃȨ ȲȨ ȗ͚̎ӯ͉͢Ȩ ἔ

Ȩẋ͍̓‼ȨºȬ

Ò ɁɅ̮‟ȨəȬȨẋ͍̓‼Ȩ ἔ̆ ̎Ή́̉̃ȳ̐ᴓ Ȭ͚̃ӯ͉͢Ȩ ̎͗;̼͘  ͨÑ 
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 ȬȨẋ͍̓‼Ȩ  ̜̎̃͗͢͠Ȩ Ƀ ̶Ȩ͢ ͧύ  ̶̎̃͗ ‼Ȩ  ̦̎̃ ‼̶Ȩ Ɂ̮͉ͨ  Ȼ̃̐͘ȳᴓ Ɂ̮͉ͨ 

 ̎Ήͫἀ̶ͥȨ͢ 

  Ƀ ̶Ȩ͢ ͧύ  0.671*  ¼ ¼ ¼ 

 ̶̎̃͗ ‼Ȩ -0.428* -0.270*  ¼ ¼ 

 ̦̎̃ ‼̶Ȩ -0.378* -0.247*  0.288*  ¼ 

 Ȼ̃̐͘ȳᴓ  0.068* -0.075³ -0.346* -0.097³  

 ȳȨ̮ᶃᴓ -0.137³ -0.221*  0.066³ -0.002³ 0.682* 

 ͡Ή̆ȳȨ 

  Ƀ ̶Ȩ͢ ͧύ  0.629*  - - - 

 ̶̎̃͗ ‼Ȩ -0.496* -0.327*  - - 

 ̦̎̃ ‼̶Ȩ -0.370*  0.037³ 0.267**  - 

 Ȼ̃̐͘ȳᴓ Ɂ̮͉ͨ -0.326* -0.324* 0.746*  0.128³  

 ȳȨ̮ᶃᴓ Ɂ̮͉ͨ  0.325*   0.207** -0.463* -0.289* -0.340* 

ɀ;ͻȱ 

  Ƀ ̶Ȩ͢ ͧύ  0.433*     

 ̶̎̃͗ ‼Ȩ -0.508* -0.017³    

 ̦̎̃ ‼̶Ȩ -0.449*  0.322**  0.602*   

 Ȼ̃̐͘ȳᴓ Ɂ̮͉ͨ  0.185³  0.228³ -0.209³ -0.176³  

 ȳȨ̮ᶃᴓ Ɂ̮͉ͨ 0.317** 0.326** -0.166³ -0.155³ 0.367** 

  ¼  Ò ̝ͨᴗ̰̈ ͪΐ Ȭᴗ̃Ή̉͢Ȩ ȷӯ̭̓͏̵Ȩ ḎMinitab17  ºÑ*   ̗̎͛ Ɇ;̶̓͏  ͨ ̮͇ͮ ̎Ή˽̼̃ Ȩ̥ ‚Ӯȱ ȬȨȲ ̎Ή́̉̃ȳ̐ᴓ ͚̎ӯ͉͢Ȩ 

Òɗɣɗɘ ºÑ** Ò ̗̎͛ Ɇ;̶̓͏  ͇̮ͨͮ ̎Ή˽̼̃ Ȩ̥ ‚Ӯȱ ȬȨȲ ̎Ή́̉̃Ӯ̐Ȩ ͚̎ӯ͉͢ȨɗɣɗɜºÑ 

                   ³     º̎Ή˽̼̃ Ȩ̥ ‚Ӯȱ ȬȨȲ ẋ͌ ̎Ή́̉̃ȳ̐ᴓ ͚̎ӯ͉͢Ȩ 
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bÑ  ̜̎̃͗͢͠Ȩ ἔ̆ ̎Ή͂‡ȨɅ ̎Ή́̉̃ȳ̐ᴓ ͚̎ӯ͉͢Ȩ ȫ;͚ ̶̅ ᶀɅ ͙͏̉  ̵ͨ̃ ⁭Ȩ Ȩȱ̵̃̔ʹȨ

Ò ̰͆̐͘  ͨ̎Ή˽̼̃ Ȩ̥ ‚Ӯȱ Ɇ;̶̓͏ḗɅ ȗ ȭӯ̚͢Ȩ ȬȨẋ͍̓‼ȨɅɗɣɗɘ ͵̯ͼ͢ Ƀ;̒͠ ɃȨ ȸẈ͘Ά ȗ Ñ

 º ̜̎̃͗͢͠Ȩ ͆ͨ ͚̎ӯ͉͢Ȩ ͉̎Ή̉͂͢ ̎Ḗӯͨ ȮȲ̃Ḛ Ȣ̃̆ͮ Ὸ ẋ̉͞ ȳɅȱ ȬȨẋ͍̓‼Ȩ 

cÑ Ή̎̉̃́ȳ̐Ȩ ͚̎ӯ͈ ̮̟;Ά Ӯ  ‛͛͏̓ ‼̶Ȩ ȬȨẋ͍̓‼Ȩ ἔ̆ Ñ ̎̃̉͢  ̵ɅȨ ̞̎̋;ͨ Ò ̎Ά;͚

 Ȣ̗̃ͮȨ ̎‎̹  ͨ‌̹  ̖̑Ήᶀ ̰͆̐͘  ̗ͨ͛̎ Ɇ;̶̓͏ḗ Ñ̜̎̃͗͢͠Ȩ Ȣ̛̃̓ʹ͏̵ᴔ Ɇ̰̪ᴓ ȬȨẋ͍̓‼Ȩ Ò

 Ὸ ȳȨ̮ᶃᴓɅ Ȼ̃̐͘ȳᴓ ἔ̆ ͚̎ӯ͉͢Ȩ ̜͡ ͨͮ̎Ή͉ͨ ȬӮ̦̃ Ȣ̛̃̓ʹ͏̵ᴔ ȗ ͚̎ӯ͉͢Ȩ ȮȲ̃Ḛ Ȣ̃̆ͮ

ᾒ̎ ͪͨ ȳȨ̮ᶃᴓɅ Ȼ̃̐͘ȳᴓ ɇẋ͍̕Ʌͨ ȗ ̎Ήͫἀ̶ͥȨ͢ ̎ͮΆ̮ͨ  Ὸ Ɇ̰̪Ȩ ̎ᾒ ͪͨ ̎̃͗ ‼̶ȨɅ

 ̎‎̹  ̦ͨ̃̎ Ά Ⱦ;̵ ̃ͨ ;ͻɅ ȗ ɀ;ͻȱ ̎ͮΆ̮ͨ Ὸ;‫ ‼̶ȨɅ ̶̎̃͗ ‼Ȩ ɇẋ͍ͨ̕Ʌ ȗ ͡Ή̆ȳȨ ̎ͮΆ̮ͨ

 ̃ͨ ɅȨ ‛͛͏̓ ‼̶Ȩ Ɇ̰̪ᴓ ȬȨẋ͍̓‼ȨɅ Ñ ̜̎̃͗͢͠Ȩ Ò ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ἔ̆ ̎Ή͂‡Ȩ ͚̎ӯ͉͢Ȩ ȱ̮͉̐

ÒȽ͢Ȩ ̎‎̹ḗ ̶́ͩ̑Multicollinearity ⁮͈ ̰˺̙Ά ̃ͨ ;ͻɅ ȮȲỹ͢Ȩ Ȣ̃̆ͮ Ȣ̗̃ͮȨ Ñ ̟̎ȳȱ

  º ȮȲỹ͢Ȩ ̗̎͛Ʌ ̎Ό͚Ȩ̮̼ͨ 

ɛº  º̧̖̉͢Ȩ ᴛ̃ͫ̓ ͡Ήͥᶁ 

ɛ ºɘ  ¹‛Ḣ⁄Ȩ ȮȲỹ͢Ȩ ȳ̪̃̉̕Ȩ 

Ò ȫȨȱᴓ ɂȨ̮̭̓͏̵ᴔ ȮȲỹ͢Ȩ ͪͨ ͈̎;⁶ ȳ̪̃̉̕Ȩ ḎExploratory Regression ͪΐ Ñ

Ò ̝ͨᴗ̰̈ArcGISÒȽ͢Ȩ ̎͛Ά̰́ ͙Ή̉̐͂ ⁮͈ ͩ͡ Ά͉ ȲȨ ÑOLS ȮȲỹ͢Ȩ ̿͡ Ȩ͗ ȳ̪̃̉̕Ӯ Ñ

 ͙͗Ʌ ͚̎ӯ͉͢Ȩ ͡Ή̚Ḣͤ ‛Ḣ⁄ȨÒɁɅ̮‟ȨÒ ̎Ή̼Ή̬̹̔͢Ȩ ȬȨȱ̮⁄Ȩ ͪͨ ͈̎;⁶ɚ ͪͨ ἔ̉̐Ʌ ȗÑÑ

Ò ̃ͻȱ̮͈ ͊̉̃͢Ȩ͢ ȮȲỹ͢Ȩ ɃȨ ᴛ̃ͮ̓Ȩ͢ Ɂӯ̫ɚɘ ȳ̪̃̉̕ᴓ ȴ̃̓ᵷ ‹ ̎ͮΆ̮ͨ ​ Ὸ ̟̃Ȳ;Ḛ Ñ

Ò ȮȲ;ḤͤȨ Ȣ̛̃̓ʹ͏̵ᴔɘ ̶̅  ͬɃȨ ̥̓ӯΆɅ ºɀ;ͻȱ ̎ͮΆ̮ͨ Ὸ Ñ̎̃͗ ‼̶ȨɅ Ƀ ̶Ȩ͢ ͧύ ÒÑ

ӯ̚͢Ȩ Ƀ̮ͩͥͣ ̎̉͏̶ͯ͢ᴔ ‛Ή͚ͥ ȬȨȱ̮⁄Ȩ ȬȴɅ̃ᵷ ὕ͢Ȩ ȮȲỹ͢Ȩ ȱ̮⁄Ȩ Ȣ̛̃̓ʹ͏̵ᴔ ̗̎

ÒVariance Inflation FactorÒÑVIF ̶̎͏̉ ͯ̆ ̃ḮȴɅ̃ᵷ ȮȲỹ͢Ȩ ͆Ήᾉ ɃȨ ȲȨ Ñ

Òɘɗɗñ ͖̻Ʌ Ὸ ȫȳ̰͠ ͨȬȨẋ͍ͨ̕ ⁮͈ Ɇ;̓ᶁ ȮȲỹ͢Ȩ ͉ͧͨͅ ɃȨ ⁮͈ ͡Ή͢ȱ ;ͻɅ Ñ

Ò ͚̎ӯ͉͢ȨRedundancy ̮Ά̨̮̓Ȩ͢ ͉ͨ̃͡‼ ȫȱ̮⁄Ȩ ̎ḥ͛͢Ȩ ȬȴɅ̃ᵷ ὕ͢Ȩ ȮȲỹ͢Ȩ ɃȨ ⁵͝ ȗÑ

Ò Ɂ̮͉‼ȨAdjusted R2‌̹  ̑ÑÒ ͚͆Ȩ;̆ ̬̎̿ͨ͘ʹ ̶̅  ͬɜɘñÒɅÑɜɘñÒɅÑɚɟñ Ñ

 ̶̎͏̉ ͯ͢ᴔ ȮȲỹ͢Ȩ ȴɅ̃ᵷ ̶̅  ͬͨ̃Ȩ ȗ⁯Ȩ;̓͢Ȩ ⁮͈ ɀ;ͻȱɅ ̎Ήͫἀ̶ͥȨ͢Ʌ ͡Ή̆ȳȨ Ƀ̮ͨ ͪͨ ​ Ὸ

ÒṘ ‼Ȩ ṖȨ‭Ȩ ȹ̃̉ȳ̐ᴓ ̎Ή̻̃‡Spatial Autocorrelation ΌȨ;̉ͣͥ Ñ

ÒResidualsÒ ͚͆Ȩ;̆ ̿͗͡Ȩ ̏ͫ  ÑɜɗñÒɅÑɝɗñÒɅÑɠɚñ ̗̎ӯ̚͢Ȩ Ƀ̮ͩͥͣ ̶̎͏̉ ͯ͢ᴔ Ñ

̓͢Ȩ ⁮͈ ͪΈǫ̮̇̄ͩͥͣ ̶̎͏̉ ͯ͢ᴔ ȮȲỹ͢Ȩ ȴɅ̃ᵷ ̶̅  ͬῸ ̎ῆȨɅ ̎‎̹  ͨɀ̃ͮͻ ɃȨ ⁵͝ ȗ ⁯Ȩ;

ÒCoefficient p-valueÒɅÑMin Jarque-Bera p-valueÒ ɁɅ̮‟ȨÒ ÑɚºÑÑ 

Ò ɁɅ̮‟Ȩɚ̶̅Ʌͬ ȮȲỹ͢Ȩ ȳ̪̃̉̕Ȩ Ὸ ̎Ή̼Ή̬̹̔͢Ȩ ȬȨȱ̮⁄Ȩ Ñ ͼ̃͢ ȮȲỹ͢Ȩ ȴɅ̃ᵷ 

 
ȱ̮⁄Ȩ ̎ḥ͚ 

  ȬȨȱ̮⁄Ȩ ȬȴɅ̃ᵷ ὕ͢Ȩ ȮȲỹͥͣ ̎Ά;̀‼Ȩ ̶̎͏̉ ͯ͢Ȩ 

 ȬȨȱ̮⁄Ȩ ñ ̎Ήͫἀ̵ͥ ñ ͡Ή̆ȳȨ ñ ɀ;ͻȱ 

Ò ̮Ά̨̮̓Ȩ͢ ͉ͨ̃͡‼ ̎ḥ͚ ṎȱȨ2Adjusted RÑ  ɜɗ ñ ɜɘɢɝɘ ɜɘɢɝɘ ɚɟɢɞɘ 

 ÒMax Coefficient p-valueÑ* ɗɣɘ ɛɟɢɚɠ ɛɘɢɠɛ ɚəɢəɝ 

Ò ǫ̮̇̄ͩͥͣ ̎ḥ͚ ⁮͈ȨMax VIFÑ ɞɣɜ ɘɗɗ ɘɗɗ ɘɗɗ 

 ÒMin Jarque-Bera p-valueÑ ** ɗɣɗɜ ɗ ɝɘɢəɠ ɛɘɢɠɛ 

Ò Ṙ ‼Ȩ ṖȨ‭Ȩ ȹ̃̉ȳ̐ӯ͢ ̗̎͛ Ɇ;̶̓͏  ͨṎȱȨSpatial Autocorrelation 

p-valueÑ 

ɗɣɘ ɝɗ ɜɗ ɠɚɢɚɚ 

* º ȬȨȱ̮⁄Ȩ ẇ͈ ̮͚ ȮȲ;ḤͤȨ ȬȨẋ͍̕ ͨȳ͇̃̓̉Ȩ ̃ͻ̮͇ͮ  ͪ͠ḛ ὕ͢Ȩ ̎Ή˽̼̃ ᴓ̥ ‚‬͢ Ɇ;̶̓͏  ͨṎȱȨ 

** º ͉̈́Ή̉́ ͆Άȴ;̐ ȬȨȲ ΌȨ;̉͢Ȩ ̃ͻ̮͇ͮ Ƀ;̒͠ ̗̎͛ Ɇ;̶̓͏  ͨṎȱȨ

Ò ̎͛Ά̰͂͢ ̎Ή͏̶Ί˽̰͢Ȩ Ȭ̃̾ȨẈ͗ᴓ ͆Ήᾉ ͙͛ᶁ ̃ͨ ɈȨȳȱᴗ ̎Ό͗Ȩ̰͍‟Ȩ ȬȨẋ͍̓‼Ȩ Ƀ̃͗ ̃ͨ;ῥOLS Ñ

Ή̎ͥῥ Ὸ ͵̯ͻ ̎Ή͏̶Ί˽̰͢Ȩ Ȭ̃̾ȨẈ͗ᴓ ͇̈́Ȩ̰ͭ ‹  ‭  ͙͂̉  ͫȾ;̵ ̃ͫͮӮ ȮȲỹ͢Ȩ ȳ̪̃̉̕Ȩ

ÒȽ͢Ȩ ̎͛Ά̰́GWR ȮȲỹ͢Ȩ ̅Ί̰̐̒ Ḏ ͪ͠Ʌ͢ ȗ ᴛ̃ͮ̓Ȩ͢ ἔ̶ᶁ ȸ̰͍͢ ȫȳ̃̓⁞Ȩ ȮȲỹ͢Ȩ ⁮͈ Ñ

 Ȭӯ͉ͨ̃ͩͣͥ ̎̉͏̶ͯᴔ͢ ̎Ή˽̼̃ Ȩ̥ ‚Ӯȱ ̃ḮȨẋ͍̕ ͨ͆Ήᾉ ̏ ̥͛͛ ὕ͢ȨɅ ȫȨ‼;‫

ÒCoefficientsÒ ͪͨ ṎȱȨ Ἂ͚Ʌ ÑɞɣɜÒ ȳ̃Ή͉ͣͥͩ ̶̎͏̉ ͯ͢ᴔ ÑVIF ȮȲ;Ḛ ȱ;̞Ʌ ɃӮÒ Ñ

Ȩ͈ ̶̎ͩ ͛̆Ò ͪͨ ⁮ɞɣɜÒ ȳ̃Ή͉ͣͥͩ ̶̎͏̉ ͯ͢ᴔ ÑVIF Ὸ ȫȳ̰͠ ͨȬȨẋ͍̕ ͨȱ;̞Ʌ ⁮͈ Ɂ̮Ά Ñ

Ò ȳ̃Ή͉‼Ȩ ̎ḥ͚ ͙͗Ʌ ̃ṁΊ̰̐̒ ḏ ͪͨɅ ȗÑ ẋ̗̓̃Ȩ͢Ʌ Ὃ͉‼Ȩ ̴ͫ͘ ͉̈͂́̐ ȮȲ;ḤͤȨAICCÒÑ 

Akaike's Information Criterion ṎȱȨ ɃȨ ȳ͇̃̓̉Ȩ ⁮͈ ⁮͈ᴓ ⁭Ȩ Ṏȱᴓ ͪͨ Ñ

ȨȱȨ ̶ͪ† ̟̎ȳȱ ⁮͈Ȩ ͇ͪ ẇ͉Ά ȳ̃Ή͉‼Ȩ Ȩ̯ͼ͢ ̎ḥ͚ ȮȲỹ͢Ȩ ȳ̃Ή̪̕Ȩ  Ȳ ̮͉̆ ḎɅ ȗ ȮȲ;ḤͤȨ Ȣ

Ò ȳ̃Ή͉‼Ȩ Ȣ̛̃̓ʹ͏̵ᴔ ȗ ẋΆ͉̃‼Ȩ ͪͨ ȱ̮͈ ẇ͝ɑȩ ȴɅ̢̃̓ ̐ɃȨ ȹᾬ̇ ⁭Ʌᴓ ̗̎ӯ̚͢ȨJarque-
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Bera Ἂ͛͢ ͉̈́Ή̉͂͢Ȩ ͆Άȴ;̓͢Ȩ ̎Ή̻̫̃ ͙Ό͛ᶁ ̎‎̹  ͨͨͪ Ṙ͉̃ ̐ȫȨ ȮȲỹ͢Ȩ ͆Ήᾉ ɃȨ ȲȨ Ñ‼;‫

 ̥̓ӯΆ ȲȨ ȗ ȳ̃Ή͉‼Ȩ Ȩ̯ͻ ̃ͼ̹̒͘͠ ὕ͢Ȩ ̎Ή̻̃‡Ȩ eɅ ȗ ΌȨ;̉ͣͥ ‚Ӯȱ ȬȨȲ ȳ̃Ή͉‼Ȩ ̎ḥ͚ ɃȨ

  º ȮȲ̃Ḛ ̿͡ ɑ͗  ̃ͻȳ̃Ή̪̕Ȩ Ḏ ὕ͢Ȩ ȮȲỹͥͣ ̶̎͏̉ ͯ͢ᴔ Ὁ̥ Ɇ̰̪ᴔ Ʌɑȩ ̟̎ȳ̮̆ ̎Ή˽̼̃ Ȩ̥ 

ɛ ºə ÒȽ͢Ȩ ᴛ̃ͫ̓OLS ¹Ñ 

ÒȽ͢Ȩ ̎͛Ά̰́ ͙Ή̉̐͂ ᴛ̃ͫ̓ ͙͗ɅOLSÒ ȫȨȱᴓ ͪΐ ÑExploratory Regression Ḏ Ñ

 ȫ̰͛͘͢Ȩ Ὸ ̃ͻȲ̃ᶋȨ Ḏ ὕ͢Ȩ ẋΆ͉̃‼Ȩ ͙͗Ʌ ȮȲ̃Ḛ ̗̎ӯ̗ ȳ̃Ή̪̕Ȩ ȫȨ ȮȲỹ͢Ȩ Ƀɑȩ ȲȨ ȗ ̶̎̃̆͛͢Ȩ‼;‫

ÒȽ͢Ȩ ̎͛Ά̰͂̆OLS ̎ῂ Ɇ̮ͨ ͪͨ ̮̃̓͢͝Ȩ ̃ͼ͢ӯ̫ ͪͨ ͪ͠ḛ ̎Ή̼Ή̬̹  ̑ȬȨᾨ˺  ͉ͨ͂̈́̐ Ñ

 Ḏ º ‛͛͏̓ ‼̶Ȩ ȬȨẋ͍̓‼ȨɅ ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ἔ̆ ͚̎ӯ͉͢Ȩ ẋ̶̐͘ Ὸ ̆ͅ ȿ;̗;͢Ȩ ̟̎ȳȱɅ ȮȲ;ḤͤȨ

Ò ɁɅ̮‟Ȩ ͪΐ ̃Ḭ ̰̎͂̉̐‼Ȩ ȬȨᾨ˺‼ȨɅ ̎ͮΆ̮ͨ ​ Ὸ ȫȳ̃̓⁞Ȩ ȮȲỹ͢Ȩ ͆̾ɅɛÑ  ̎Ή̶ͩ ̑ḎɅ

¹ ⁴Ά ̃ͨ ̝ͯ̓̕͏̶ͬ ͨͅʹɅ ȮȲ;Ḛ ​ ̃Ṅͩ̿  ̐ὕ͢Ȩ ȬȨẋ͍̓‼Ȩ ͙͗Ʌ ȮȲỹ͢Ȩ¼  

ɘÑ  Ὸ ̎Ήͫ ̶Ȩ͢ Ȭ̜̃͗̃͢͠Ȩ ͆Άȴ;̐ ͪΈ̃̐̉ ẋ̶̐͘ Ὸ ̃ͻȳ̃Ή̪̕Ȩ Ḏ ὕ͢Ȩ ̴‪Ȩ ȬȨẋ͍̓‼Ȩ

 ẉ͝Ȩ Ʌɑȩ ἔ͈ͥͨ̃ ɃȨ ̆͡ ȗ ͚̎ӯ͉͢Ȩ ͵̯ͻ ẋ̶̐͘ ̃ͻ̮̦;͢ ̃Ṅͨ ɇɑӰ ͪ͠ḛ Ӯ Ἂ͚ͥᴓ Ƀ̮ͨ

º ẋ̶̓͘͢Ȩ ̎Ήͥῥ Ὸ ₈̶̃̑ 

əÑ  ;̐ Ò eɅ ẋ̶̓͘͢Ȩ ̎Ήͥῥ Ὸ ȫẋ̉͞ ̎₉̶̃  ͨ̏₉̵̃ ̎Ή͏̶Ί˽ȳ ȬȨẋ͍̕ ͨȭӯ̗ ̮̟

 Ñ ̎Ήͫ ̶Ȩ͢ ̜̎̃͗͢͠Ȩ Ò ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ͆ͨ ̏͂̉̐ȳȨɅ Ñ̶̦̎̃‼Ȩ ȗ Ƀ ̶Ȩ͢ ͧύ ȗ ̎̃͗ ‼̶Ȩ

 ɇȳ̃Ή͉‼ Ή̼̎̃˽ ᴓ̥ ‚Ӯ‫Ȩ ḥ͚̎ Ή̮̆͢͡ ȗ Ά̎;͚ Ȭ͚̃ӯ͉̆

ÒȽ͢ȨCoefficientsÒɅÑProbability and Robust Probability 

(Robust_Pr):Ò ͇ͪ ̐͛͡ Ӯ ̖Ό̥ Ñɗɣɗɘ º ȮȲỹ͢Ȩ ͪΐ ȬȨẋ͍̓‼Ȩ ͆Ή• ̶̎͏̉ ͯ͢ᴔ Ñ 

ɚÑ  ⁵ͻ ἔͥ͛̓͏̶ͨ ͪΈẋ͍̕Ʌͨ ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ἔ̆ ̎Ή͂‡Ȩ ⁯̃̓͢ᴔɅ ̎Ή́̉̃ȳ̐ᴓ ͚̎ӯ͉͢Ȩ ɃȨ

 Ò Ɂ ̸ᴓ ̞͆Ȩȳ Ò ̎͘Ή͉̾ Ʌ̮̐̉ ÑȳȨ̮ᶃᴓɅ  Ȼ̃̐͘ȳᴓ Ɂ̮͉Òͨɘ¼  ⁭Ȩ Ȫɘ¼ ̮͚Ʌ ÑÑ Ȯ

 ‭ ȗ ȮȲỹ͢Ȩ Ȣ̃̆ͮ Ὸ ̎‎̹  ͨ Ȳ ‌̸ ̎Ή͏̶Ί˽ȳ ȬȨẋ͍̓‒ ἔ͉ͥͨ̃͢Ȩ ͪΈȲ̃ͻ ̫͡ Ά̮ ‹ 

 º ̎Ήͫἀ̶ͥȨ͢ ̎ͮΆ̮ͨ Ὸ ̀͛ ̦̮͗ȨɅ ȮȲ;Ḛ Ɇ;̵ ȫȳ̃̓⁞Ȩ ȮȲỹ͢Ȩ Ȣ̃̆ͮ Ὸ 

ɛÑ  ‚Ӯ̰̐͆͘ ‫Ȩ Ȼ̃̐͘ȳȨ ͡Ή̮̆͢ ̎ῆȨɅ ̟̎ȳ̮̆  ͨȮȲỹͥͣ ̎Ή˽̼̃ ᴓ̥ ‚Ӯ͏̶̓;‫Ȩ Ɇ  ͨɃȨ

Ò ͪΈȳ̃Ή͉ͣͥͩ ̎Ή˽̼̃ ᴓ̥Joint F-StatisticÒɅÑJoint Wald Statistic ȱ;̞Ʌ ῤȳ Ñ

̹ͨ ȗ ͉̈́Ή̉͂͢Ȩ ͆Άȴ;̓͢Ȩ ͇ͪ ΌȨ;̉͢Ȩ Ἂ͚ ȾȨ̰ᶃȨ ͉̎Ή̉́ ̎Ό̥ᴗ ͪͨ ȮȲỹ͢Ȩ ͉̽̆ Ὸ ​̄

 º ‛͛͏̓ ‼̶Ȩ ȬȨẋ͍̓‼Ȩ ͉̽̆Ʌ ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ἔ̆ ̎Ήͫ ‼Ȩ ͚̎ӯ͉͢Ȩ ͪΈ̃̐̉Ʌ 

ɜÑ Ò ῲȳ ȮȲ;Ḥͥͣ ̶̎͏̉ ͯ͢ᴔəÒÑDAÒ ῲȳ ȮȲ;ḤͤȨɅ ȗɀ;ͻȱ ̎ͮΆ̮ͨ Ὸ ÑɘÒÑPSA Ὸ Ñ

Ò Ṙ ͨ ̴ͬ̃ᵷ ɂ̮͈ ȱ;̞Ʌ ̰ͼͅΆ ̎Ήͫἀ̶ͥȨ͢ ̎ͮΆ̮ͨHeteroscedasticityÒɅȨÑNon-

stationaroty Ɇ;̶̓͏  ͨȻ̃̐͘ȳȨ ͡Ή̮̆͢ ‛͛͏̓ ‼̶Ȩ ȬȨẋ͍̓‼ȨɅ ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ ἔ̆ ͚̎ӯ͉͢Ȩ Ὸ Ñ

Ò ȳ̃Ή͉ͣͥͩ ̎Ή˽̼̃ ᴓ̥ ‚Ӯ‫ȨKoenker (BP) Statistic ̰ͼ͗̕ͅ ȮȲỹ͢Ȩ ̎Ό͛̆ ̃ͨȨ ȗÑ

Ò Ȭ̗̃̉Stationary ᴙ;͚ ͉̃͗Ȩȱ ̮͉Ά ̴̢ͬ̃̓͢Ȩ ɂ̮͈ ȱ;̞Ʌ ɃȨ ȗ ͚̎ӯ͉͢Ȩ ͵̯ͻ Ὸ Ñ

ӮÒȽ͢Ȩ ̎͛Ά̰́ ɂȨ̮̭̓͏̵GWR º Ɉ̃Ήͫ ͨ ͚̎ӯ͉͢Ȩ ͵̯ͻ ͉̎Ή̉́ ͇ͪ ͖̹ ͥͣ͠ Ñ 

ɝÑ  ͡Ή̮̆͢ Ɉ̃Ή͉Ή̉́ ͉̃Άȴ;̐ ͈̎ȴ;ͨ ẋ͌ ΌȨ;̉͢Ȩ Ἂ͚ ɃȨ ȲȨ ȮȲỹ͢Ȩ ẕᶁ Ὸ ̎‎̹  ͨɀ̃ͮͻ

Ò ȳ̃Ή͉‼Ȩ ̎ḥ͚ ɃɑȩJarque-Bera Ἂ͛͢Ȩ ɃȨ ̮͉̓͛ͫɅ ȗ ȮȲỹ͢Ȩ ͆Ήᾉ Ὸ ̎Ή˽̼̃ Ȩ̥ ‚Ӯȱ ȬȨȲ Ñ

ͻ ̶̮̭̎ͨ̓͏‼Ȩ Ȭᴗ̃Ή̉͢Ȩ ̮͈Ȩ;͚ Ὸ ̰̎͗͂̓‼Ȩ ȬȨȳ̃Ή‡Ȩ ̮̦Ȩ ȗẕ̨̓Ȩ͢ Ȩ̯ͼ͢ ᾹΊ˽̰͢Ȩ ̶̅̊͢Ȩ ;

 ̃ͮͻ ̰̎͗͂̓‼Ȩ Ἂ͛͢Ȩ Ƀɑȩ ᴓ ṵ̑̎͗͂̓‼Ȩ Ἂ͛͢Ȩ Ⱦ̯  ̦;ͻ ȮȲỹ͢Ȩ ẕᶁ ͆ͨ ͉ͨ̃ͣͥ̓͡ ̦̎Ʌ̰͂‼Ȩ

 ̟̎ȳ̮‼Ȩ ͨ͡Ȩ;͉͢Ȩ ɃȨ ⁭Ȩ ẋ̹ ̑ẕ̨̓Ȩ͢ ̎Ή̻̫̃ ɃȨ ȗ ̃ͼ̦̯͗ ͆Ή̶͂͏̓  ͬӮ ̎Ή͏̵̵̃ Ȩ Ἂ͚ e

ͻͮ ̃ḚȨ ̎Ήͫ ̶Ȩ͢ ̜̎͗̃͢͠Ȩ ͪΈ̃̐̉ ̃ͻ̮̦;͢ ᾪ͘ ̐Ӯ ȮȲ;ḤͤȨ Ὸ ȫȱ;͛ͨ͘ ͨ͡Ȩ;͇ ɀ̃

ÒMisspecification ºȮȲ;ḤͤȨ Ὸ ȳ͇̃̓̉ᴓ ̰ͮ̆ͅ ̯̫ᴕ ‹ Ñ 

ɞÑ  ͆Άȴ;̐ ̀Ḛ Ƀɑȩ ȲȨ ȗ̎Ή͏̶Ί˽ȳ ̶̏ Ί͢ ̃ḲȨ ᴓ ȮȲỹ͢Ȩ Ὸ ȫȱ;͛ͨ͘ ͨ͡Ȩ;͇ ȱ;̞Ʌ ῤȳ

 ȗ ṔȨ;̹͇ ̀Ḛ ;ͻ ȮȲỹ͢Ȩ ͆Ή• ̶̎͏̉ ͯ͢ᴔ Ñ ͚͉̎;̓‼Ȩ Ἂ͛͢Ȩ ͪͨ ⁮͈ɑȩ ɅȨ ṎȱȨÒ  ΌȨ;̉͢Ȩ Ἂ͚

‼Ȩ ṖȨ‭Ȩ ȹ̃̉ȳ̐ᴓ ̎Ή̻̫̃ ɃȨ ɇɑȩÒ Ṙ Spatial autocorrelation ΌȨ;̆ Ἂ͛͢ Ñ

Ò ɃȨȳ;ͨ ͡Ή͢ȱ ͙Ή̉̐͂ ̢̎Ό̔ͫ ͙͗Ʌ ȫȱ;̞;ͨ ẋ͌ ȮȲỹ͢Ȩ(Moran I ͡Ή͢ȱ ̐ͅȨȲ ̮ᶀ ;ͻɅ Ñ

 º ȮȲỹ͢Ȩ ȢȨȱȨ ̶ͪ  ̥⁮͈ ɇ;͚ 

ɟÑ  Ἂ͛̐ ⁭Ȩ Ƀᴓ ͛ͯͫ̕͡ ȮȲỹ͢Ȩ ̎ῂ ⁮͈ ‐̧ͥͣ ̶̎̃̆͛͢Ȩ ẋΆ͉̃‼Ȩ Ἂ͚ ͪͨ ̮̃̓͢͝Ȩ ̮͉̆

 ͪΈȳ̃Ή͉ͨ Ɂӯ̫ ͪͨ ȮȲỹ͢Ȩ ȢȨȱȨ ͚̎ȱÒ Ɂ̮͉‼Ȩ ̮Ά̨̮̓Ȩ͢ ͉ͨ̃ͨ͡ ̎ḥ͚ ⁵ͻAdjusted R2 Ñ

 ͙͗Ʌ ȮȲ;ḤͤȨ ̋͡ ͚ͨͪ ͆̓̃̆Ȩ͢ ẋ͍̓‼Ȩ Ὸ ᾪ͘‼Ȩ ͪΈ̃ͣͥ̓̉ ̎Ά;̀‼Ȩ ̶̎͏̉ ͯ͢Ȩ ⁭Ȩ ẋ̹· ɇ‭ȨɅ

 ⁮͈ Ɂ̮Ά ȳ̃Ή͉‼Ȩ Ȩ̯ͻ ̎ḥ͚ Ȼ̃̐͘ȳȨ ȗ ̈͂́‡Ȩ ȳȨ̮ᶃᴓ ‚ȱ͉̃ͨ ɂȨ̮̭̓͏̵ᴔ ‛͛͏̓ ‼̶Ȩ ȬȨẋ͍̓‼Ȩ

ȨɅ ͪΈ̃̐̉ ɀ̃ͮͻ ɃȨ ̥̓ӯΆ ȲȨ ȗ ȮȲ;ḤͤȨ ͚̎ȱ Ȼ̃̐͘ȳȨ Ɂ̮͉‼Ȩ ̮Ά̨̮̓Ȩ͢ ͉ͨ̃ͨ͡ ̎ḥ͚ Ὸ ̓

ÒAdjusted R2ÒɁɅ̮‟Ȩ Ò ȮȲỹ͢Ȩ ἔ̆ ÑɛÒ ȳ̃Ή͉‼Ȩ ̎ḥ͚ ̃ͨɑȩ º ÑÑAICC ȫȨȱȨ ̮͉Ό͗ Ñ

 ͆ͨ ȗ ȿȱɑȩ ȮȲ;ḤͤȨ Ƀɑȩ ⁮͈ Ɂ̮Ά ȳ̃Ή͉‼Ȩ ̎ḥ͚ ȸ̃ᶍ͗̃͘ ȮȲ̃Ḛ ȫ̮͈ ἔ̆ ̎ͫȳ̃ͩ͛ͥͣ ȫ̮Ό̞

Ò ȿ̰͘͢Ȩ ɃȨ ̥̎ͅӯͨɚ¼ɛ Ὸ ɈȨẋ̉͞ Ɉ̰͚̃͗ ‌̹· Ӯ ἔ̟Ȳ;Ḛ ἔ̆ ȳ̃Ή͉‼Ȩ ̎ḥ͚ Ὸ Ȭ̟̃ȳȱ Ñ

 º ἔ̟Ȳ;ͮͣͥ ̎Άẋ̶̓͘͢Ȩ ȫ;͛͢Ȩ 

ɛ ºɚ ÒȽ͢Ȩ ᴛ̃ͫ̓GWR ¹Ñ 

​ Ὸ ɇẋ̶̐͘ ȮȲ;Ḛ ̿͡ ɑ͗ȩ ȳ̃Ή̪̕Ȩ ͆Ή̶͂͏̓ ͬ  ͪΈȳ̃Ή͉‼Ȩ Ἂ͚ ἔ̆ ̎ͫȳ̃͛‼Ȩ Ɂӯ̫ ͪͨ ̎ͮΆ̮ͨ

ÒAdjusted R2ÒɅÑAICCÒ ἔ͛̕Ά̰͂͢Ȩ ͪΐ ÑOLSÒɅÑGWRÑ 
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 Ò ἔ͢Ʌ̮‟ȨÒɛÒɅÑɜÒ Ɂ̮͉‼Ȩ ̮Ά̨̮̓Ȩ͢ ͉ͨ̃ͨ͡ ̎ḥ͛͢ ̶̎͏̉ ͯ͗̋̃͢ ȗ ÑÑAdjusted R2 Ñ

Ò ̎͛Ά̰͂͢ ̶̎͏̉ ͯ͢ᴔ ȮȲỹ͢Ȩ Ὸ ẋ̉͞ ̶ͪᶁ ɀ̃ͮͻGWR͛Ά̰͂̆ ̎ͫȳ̃͛ͨ ÑÒ ̎OLS Ȣ̛̃̓ʹ͏̵ᴔ Ñ

Ò ̎ḥ͚ Ὸ ẋ͍̐ ɇɑȩ ȭ̮ᶄ ‹ ̖Ό̥ ɀ;ͻȱ ̎ͮΆ̮ͨ Ὸ Ṙ̃̚͢Ȩ ȮȲ;ḤͤȨ ̎ḥ͚R2 ̎ḥ͚ ͆̐͘ȳȨ ȲȨ Ñ

Ò ȮȲ;ḤͤȨ Ὸ Ɂ̮͉‼Ȩ ̮Ά̨̮̓Ȩ͢ ͉ͨ̃ͨ͡ɘÒ ͪͨ ̎Ήͫἀ̶ͥȨ͢ Ὸ ÑɗɣɞɛÒ ̎͛Ά̰͂̆ ÑOLS ⁭Ȩ Ñ

ÒɗɣɟɚÒ ̎͛Ά̰͂̆ ÑGWRÒ ̎ḥ͛͢ ̶̎͏̉ ͯ͢ᴔ Ɂ̃†Ȩ  ̯  ͝ȗÑAICC ‌̹  ̇̽ᶍ͘Ȩ ȲȨ Ñ

Ò ȮȲ;ḤͤȨ Ȣ̛̃̓ʹ͏̵ᴔ ȗ ̶̎͏̓ Ȩ͢ ȮȲỹ͢Ȩ Ὸ ̓ȨɅɘÒ ȮȲ;ḤͤȨɅ ͡Ή̆ȳȨ Ὸ Ñə ȗ ɀ;ͻȱ Ὸ Ñ

 ‐†Ȩ ͆Ή̶͂͏̓  ̶ͬ͏̓̎ Ȩ͢ ȮȲỹ͢Ȩ Ὸ ἔ̶͛̆̃͢Ȩ ͪΈȳ̃Ή͉‼Ȩ Ἂ͚ ἔ̆ ̎ͫȳ̃͛‼Ȩ Ɂӯ̫ ͪͨɅ ̃ͨ;ῥ

Ò ȮȲ;ḤͤȨ ɃȨ ̰ͼͅΆɅ ȗ ̎ͮΆ̮ͨ ​ Ὸ ɇẋ̶̐͘ ȮȲ;Ḛ ̿͡ ɑ͗ȩ ⁮͈ɘ Ƀ ̶Ȩ͢ ͧύ ÒÑ

 ̶̦̎̃‼ȨɅPSAÑ Ò ȮȲ;ḤͤȨɅ ȗ ̎Ήͫἀ̶ͥȨ͢ Ὸə ̦̎̃ ‼̶ȨɅ ̎̃͗ ‼̶ȨɅ Ƀ ̶Ȩ͢ ͧύ ÒÑ

PSADÒ ȮȲ;ḤͤȨɅ ȗ ͡Ή̆ȳɑȩ Ὸ Ñɚ̶̦̎̃ ‼ȨɅ Ƀ ̶Ȩ͢ ͧύÒÑPSA  ₑ ȗ ɀ;ͻȱ Ὸ Ñ

Ò ̎͛Ά̰͂͢Ȩ ͪΐ ẇ̓ᶋ ɃȨ ͪ͠ḛ ȮȲ̃Ḛ ̗̎ӯ̗ ̿͡ ɑ͗ȩGWR ̰̙ɑӰ Ṙ ‼Ȩ ͪΈ̃̓̉͢Ȩ ẋ̶̓͘͢ Ñ

‼Ȩ ̫͡Ȩȱ ̎Ήͫ ̶Ȩ͢ Ȭ̜̃͗̃͢͠Ȩ ͆Άȴ;̐ Ὸ ‛͛͏̓ ‼̶Ȩ ͨ͡Ȩ;͉͢Ȩº̗̎ӯ̚͢Ȩ Ƀ̮
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Ò ɁɅ̮‟ȨɜÒȽ͢Ȩ ̎͛Ά̰́ ɂȨ̮̭̓͏̵ᴔ ȫȨ ȮȲỹ͢Ȩ ẋΆ͉̃ͨ Ἂ͚ ÑGWRÑ‼;‫ 

Ƀ̮‼Ȩ  ̎Ήͫἀ̶ͥȨ͢  ͡Ή̆ȳɑȩ  ɀ;ͻȱ 

ȮȲ;ḤͤȨ ῲȳ ɘ ə ɚ ɘ ə ɚ ɘ ə ɚ 

 

                                      

                                                         ȮȲỹ͢Ȩ ͖̻Ʌ 

                         

                               ẋΆ͉̃‼Ȩ Ë ȬȨᾨ˺‼Ȩ 

 Ƀ ̶Ȩ͢ ͧύ

 ̦̎̃ ‼̶ȨɅ

ÒPSAÑ 

 Ƀ ̶Ȩ͢ ͧύ

 ̦̎̃ ‼̶ȨɅ

 ̶̎̃͗ ‼ȨɅ

ÒPSADÑ 

 Ƀ ̶Ȩ͢ ͧύ

 ̦̎̃ ‼̶ȨɅ

 Ɂ̮͉ͨɅ

 ȳȨ̮ᶃᴓ

ÒPSASMÑ 

 Ƀ ̶Ȩ͢ ͧύ

 ̶̎̃͗ ‼ȨɅ

ÒPSDÑ 

 Ƀ ̶Ȩ͢ ͧύ

 ̦̎̃ ‼̶ȨɅ

 ̶̎̃͗ ‼ȨɅ

ÒPSADÑ 

 Ƀ ̶Ȩ͢ ͧύ

 ̦̎̃ ‼̶ȨɅ

ÒPSAÑ 

 Ƀ ̶Ȩ͢ ͧύ

 ̶̎̃͗ ‼ȨɅ

ÒPSDÑ 

 ̶̎̃͗ ‼Ȩ

 ̦̎̃ ‼̶ȨɅ

ÒDAÑ 

 Ƀ ̶Ȩ͢ ͧύ

 ̦̎̃ ‼̶ȨɅ

ÒPSAÑ 

Ò ὗ̃͝‼Ȩ ṖȨ‭Ȩ ȹ̃̉ȳ̐ᴓSpatial 

autocorrelation (Moran I)ÒÑɘÑ 

Moran Index ¼ɗɣɗɟ  ¼ɗɣɗɞ  ¼ɗɣɗɟ  ɗɣɗə ¼ɗɣɗɛɜ  ¼ɗɣɗɛɝ  ¼ɗɣɗɝ  ɗɣɗɞ ¼ɗɣɘ 

z-score ¼əɣɜɞ ¼əɣəɞ ¼əɣɜɞ ɗɣɝɚ ¼ɗɣɝɛ ¼ɗɣɝɜ ¼ɗɣɝɚ ɘɣɛɚ ¼ɘɣəɘ 

p-value ɗɣɗɗɠ ɗɣɗɗə ɗɣɗɘ ɗɣɜə ɗɣɜə ɗɣɜ ɗɣɜə ɗɣɘɜ ɗɣəə 

Ḥ̀ͤȨ ̹̏̔ ͨ ̹̏̔ ͨ ̹̏̔ ͨ  ṔȨ;̹͇  ṔȨ;̹͇  ṔȨ;̹͇ ṔȨ;̹͇ ṔȨ;̹͇  ṔȨ;̹͇ 

Ò Ɂ̮͉‼Ȩ ̮Ά̨̮̓Ȩ͢ ͉ͨ̃ͨ͡2Adjusted RÑ ɗɣɟɚ ɗɣɟɗ ɗɣɟɚ ɗɣɜɘ ɗɣɝɚ ɗɣɝɘ ɗɣɛɞ ɗɣəɜ ɗɣɝɚ 

(AICc) ɘɛɘɗ ɘɛəɠ ɘɛɘɟ ɟɟɞ ɟɝɟ ɟɝɠ ɛɠɚ ɜɗɛ ɛɞɞ 

 Condition number ÒMulticollinarityÒÑəÑ ɚɣɛ¼ɞɣɟ  ɜɣɝ¼əɠ ɞɣə¼əɠ ɚɣɟ¼ɘɝ ɛɣɛ¼ɘɞ ə¼ɛ ɚɣɜ¼ɟɣɚ ə¼ɛ ɚ¼ɜ 

Òɘ ‚Ӯ͏̶̓;‫Ȩ Ɇ  ͨÑÒ ̎Ή˽̼̃ ᴓ̥0.1 ºÑ 

Òə ͇ͪ ̎ḥ͛͢Ȩ ̮Ά̲̒ Ӯ ɃȨ ̅ᵺ Ñɚɗ ̰̼͘͢Ȩ ͇ͪ ͛̐͡ ӮɅ 
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Ò ̎́ȳ̃‡ȨɘÒ ̮Ά̨̮̓Ȩ͢ ͉ͨ̃ͨ͡ Ἂ͛͢ Ṙ ‼Ȩ ͆Άȴ;̓͢ȨÑ2RÒɅÑCondition Number ȭӯ̚͢Ȩ Ƀ̮‼Ȩ Ὸ ȫȳ̃̓⁞Ȩ ȮȲỹͥͣ Ñ 
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Ò ̎́ȳ̃‡ȨəÒ ̎Ήͫἀ̶ͥȨ͢ ̎ͮΆ̮ͨ ȮȲ;Ḥͤ ɇȳ̃Ή͉‼Ȩ ɑ̄͂‡ȨɅ Ȭӯͨ̃‼͉Ȩ Ἂ͛͢ Ṙ ‼Ȩ ͆Άȴ;̓͢Ȩ ÑɘÒÑPSAÑ 

 

 

Ò ̎́ȳ̃‡ȨɚÒ ͡Ή̆ȳɑȩ ̎ͮΆ̮ͨ ȮȲ;Ḥͤ ɇȳ̃Ή͉‼Ȩ Ȣ̀‡ȨɅ Ȭӯͨ̃‼͉Ȩ Ἂ͛͢ Ṙ ‼Ȩ ͆Άȴ;̓͢Ȩ ÑəÒÑPSADÑ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ò ̎́ȳ̃‡Ȩə ɑ̄͂‡ȨɅ Ȭӯͨ̃‼͉Ȩ Ἂ͛͢ Ṙ ‼Ȩ ͆Άȴ;̓͢Ȩ ÑÒ ̎Ήͫἀ̶ͥȨ͢ ̎ͮΆ̮ͨ ȮȲ;Ḥͤ ɇȳ̃Ή͉‼ȨɘÒÑPSAÑ 
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Ò ̎́ȳ̃‡ȨɚÒ ͡Ή̆ȳɑȩ ̎ͮΆ̮ͨ ȮȲ;Ḥͤ ɇȳ̃Ή͉‼Ȩ Ȣ̀‡ȨɅ Ȭӯͨ̃‼͉Ȩ Ἂ͛͢ Ṙ ‼Ȩ ͆Άȴ;̓͢Ȩ ÑəÒÑPSADÑ 
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Ò ̎́ȳ̃‡ȨɛÒ ɀ;ͻȱ ̎ͮΆ̮ͨ ȮȲ;Ḥͤ ɇȳ̃Ή͉‼Ȩ Ȣ̀‡ȨɅ Ȭӯͨ̃‼͉Ȩ Ἂ͛͢ Ṙ ‼Ȩ ͆Άȴ;̓͢Ȩ ÑɚÒÑPSAÑ


