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1. introduction  

ɵ ǵ ǋ ҲǶ ₡ǲ  
  ɵↄǵ  
  ɵ  
  ɵ̜ ȋₒὁǵ ד ὑ 
ɵǚȓȐǵ ד ὑǵ ˛͒ἭșɠɅɩӓ 
  ɜɩȿȦɶȶȥɱɆɠɅɩ 
 (e.g ., Haklay  et al., 2001; Dijkstra  and Timmermans , 
2002)  
  ֻ ɠɅɩ (e.g., Antonini et al., 2006; Borgers et 
al., 2006)  
  Ҳ ɠɅɩ (e.g., Hoogendoorn  and Bovy, 2004)  
  ̝ һҘɠɅɩ (e.g ., Helbing , 2001)  
 

ɵǚǚǮǶƲ ד ὑǵʴǮȉƲƼₒὁƽ ד ὑǲǫǋǭ
֝ȑʣǙȒƳ 

Ἥ ǮǶƲɍȴɶɇɠɅɩǓƲ ǋ ȋ Њǵ ǵ
˔ ǲ̓ȖȓǭǋȒȯɶȷǓẉǋ (e.g., Bhat , 1996 )Ƴ 

ǧǓƲɍȴɶɇɠɅɩǶ ד ὑɕɫȹȷșɠɅɩӓǞǭǋǱǋƳ
ǰǨȐǒǯǋǍǯƲ ǵѝ⁹ș˔ ǞǭǋȒǧǘƳ  



1. introduction  
ɵ ҲɠɅɩǲǑǘȒ ד ὑɕɫȹȷǲǶƲCompensatory
ǯnon -Compensatory ǵ2 ǵȠɕɫɶȿǓǉȒ 
 
ϬḌɠɅɩ (compensatory)   

- ιרǵʝ ѝǒȐ♬ȐȓǦlow Utility ǶƲ ȑǵιרǒȐ
╠ǔїǜȓȒ High Utility Ǯ̈Ϭ֯ ǮǉȒ 
- ιר ǵɆɪɶɇȨɓ 
-  ͈ǏǷƲ 
ǵ Њ ǲƲ Ƕ ǋǓƲὄǖǭɅȴȢɱǓ ǋǵǮ ЊǠȒ 

       ǯǋǪǦ ὑ 
 

ϬḌɠɅɩ (non ²compensatory)   
-  ɆɪɶɇȨɓǵ  ǓǱǋר͜

- ιרǛǯǲǤǵ Ǔר ͔ǜȓƲǉȒʝǫǵιרǵҧ Ṷ̌ǘ
ȓǷƲ̀ǵιרǓ ǋҧ șȉǪǭǋǭȉƲǤǵ Ǔ ǜ
ȓȒǚǯǶǱǋ 

- ͈ǏǷƲ 

˲› װ ǵЊǪǦ Ȇ ș ᾍ ȅǱǋ˲Ƴװǵ ǜȋ̭ȩɫ
ɨɶǯǋǪǦƲ̀ǵιרǵҧ Ǔ ǜȓǱǋƳ 



1. introduction  
Compensatory  model  
- MNL 
 ɵιרɪɗɩǮǤȓǥȓǵҧ Ǔὑ ǜȓǭǋȒ 
 ɵ ◐  ǶƲǚȓȐЋǭǵҧ ǵ⁪Ǯ ὑ 
 ɵ ◐ ҧ ὑǶƲ Ǔ ǫǲǫȓ ǵҧ Ƕ  
   ҧ ǵ Ѹ  
   ǲ ǠȒ ד ὑǵḹֻǲ ў 
 

Non ²compensatory  model  

- The Conjunction Model  ḌɠɅɩ  
 ɵЋǭǵιרǓǤȓǥȓǵιרǵ Ιș ǏǭǋǱǘȓǷ֞ὦǜȓǱǋǯ 
       ǋǍɠɅɩ 
 
 P ( Ǔ֞ὦǜȓȒ)= P(x1 > T1)P(x2 > T2 ) P(xK > TK ) 
 
 

K ιרǵ  
Xk k ǵιרǵҧ  
Tk k ǵιרǵ Ι 



1. introduction  

ǰǨȐǵ ד ὑɕɫȹȷș ǽǒ  
 ẓ Ǥǵ ᵂ ǵ Ʋ ʦǵ ↓Ʋ ̧ǵᵂ ǵ ǵ Ʋ 
   Ѱ ƲǱǰǲȏȒ 
 ẓ ̀ǵ ̏Ǔʝ ǠȓǷƲ ʦɪɗɩṶ̌ǋƲȅǦ ǓᾜǱ

ǋƲ Ѱ Ǔ▌ǋƲ Ǳ ὑǮǉȒǯǋǪǦ ̏Ǔ ǍǯƲ
ὑɕɫȹȷǶnon -compensatory ǲǱȒǯ̌ὑǮǔȒ 
 
ɵ ǋ ș ǘȒǒבǒƲǤǵ ǵ ד ὑǶ 
 ẓ ǚȓȐǵ ˗ șȆǦǠ 
 ẓ ǫȅȑnon -compensatory ǯǱȒǶǡ 
 
 
ǞǦǓǪǭƲ Ƕ 
Ѽ ǞǦ 3ǫǵɠɅɩ MNL( ◐Ʋ ◐)Ʋ ḌɠɅɩ 
ș ѝ ǞƲʣ ǵ̌ ǵ șǑǚǱǍǚǯ 



2. Models  

2.1 MNL( ẉ ɫȶɁɆɠɅɩ)  
 

ḌɠɅɩǵ ȆǮǶƲₒὁǯǋǍ ד ὑǶƲƼₒȒƽǒƲ
Ƽǚǵȅȅ ǋ ș ǘȒǒƽǯǋǍ2ǫǵ ǓǉȒ 
ȍǏǲƲ ǋ ǵҧ ǶƲ̊ʤǵӴ Ǳ╛Ǯ ǜȓȒƳ 

ǋ ǵҧ  

ᾍ  ṏ ǋ Ҳǵ  
( ǋ ǵ ǓὈ˓ǞǦ ↓Ʋ ҥǵ ↓ǲ  

ᾍ  ṏ ᷀ǵ  
(ᵣ ǱǰǵѰ ̏ǲ ȖȒ)  

ₒὁǵҧ  

ɏɧɟɶȽ ǵΙșǯȒǯ ǜȓȒ  



2. Models  

2.1 MNL( ẉ ɫȶɁɆɠɅɩ)  
 
ₒὁǵ  

ǚǚǮǶƲҧ Ƕ ǯǯȉǲ ◐ǲ ᾜǠȒƳ 
ǞǒǞƲǉȅȑ ὕ Ǳ̌ὑǮǶǱǋǵǮƲ ǵᾍ șǯǪǭ 
ǵMNLɠɅɩș̌ὑƳ 



2. Models  
2.2  Conjunctive Model ( ḌɠɅɩ)  
 
ǞǒǞƲ Ƕⱳǡ    ǯ  ǵʰ ș֓ ǞǭǋȒǵǧȔǍǒ  

ɵ ϬḌɩɶɩǮǶƲǉȒιרǵҧ ǵ̭ǜș̀ǵιרǵ ǋҧ Ǯ
ǪǭǞȅǍƳ 

 
͈ǏǷƲↄǵᵣ Ǔ22 Ƴ(ὕ ǲǶǯǭȉ ǋ ₑ)  
ǉȒ˲ǓǤǵ ǲǦǰȑ ǋǦƳ(ȅǧ ǋ ǤȚǱǲ ǪǭǱ
ǋ)  
ẓ ϬḌɩɶɩǲǵǪǯȒǯƲǤǵ˲Ƕ ǋ ș ǠȒǚǯș  
  ὑǠȒ 
ẓ ὕ  
 
ǤǚǮƲ ḌɠɅɩ conjunctive model ș Ƴ 

ɵ ḌɠɅɩǶƲιרșǉȒ ΙșȉǪǭѨ ǞƲǠȀǭǵιרǓ
Ιș ǏǦ ǵȆƲǤǵ ș ǽǯǠȒƳ 
ɵₒὁ ὑɠɅɩǵḹֻ 

ṏǤȓǥȓǵ ǲᾍǠȒ Ι 



2. Models  

ɵ Ιǵὑ  
 ɵ  ẓ Ήѩǵ Ιșȉǫ 

ṏȪɱɜѝ⁹ 

ṏὑ  ṏ◐ ɏɧɟɶȽ 

ṏȷȯɶɩɏɧɟɶȽ 

ʣǵ╛șѝ⁹ǲ♫Ǫǭ ǲẀӓǜǢȒǯƲ 

ɵₒὁǠȒ  ẓʰ ǵιרǓ Ιș ǏȒ  
         ιרǵҧ ǵ Ὥ↓ 

G ṏ Ὥ↓  



3. Data  
ᾍ ȦɨȠ 

Wang Fujing  Street (WFS) , Ӕˬ 
- 700₴ǵ ֲș ǫȵɥɁɒɱȮȷɆɨɶ

ɆƳᾛᵀ ȋƲɪȶɡɶ Ʋ ӓ
ƲȨɓȡȷƲəɄɩƲǤǵ̀ǵ Ǔ
ǪǦƲ ⁸ǵʴⱲ Ƴ 

- WFSק 1.3kʚ 
- WFSǶӳӔǲ1.2km  
  КƲ530m Ǔ ᾐ  

 
2004.5.17,22 ǵ2 Ƴ11:00 -20:00.  
ǋ Ǔ ˓ǞǦ˲ǲȢɱȽɑɣɶ   

ɵ ǖ ǋ Ǔ ȖǪǦ ǋ ὖǵȳɔȮ 
 ɩɶɕ 
 ( ᵂᶥ ȋ ȋǞǦ ǲάȑ 
ɵȠȭɄȡɑɄȡȿȥɶɱș ї     
ȳɱɕɩ 760ǵ ҧɅɶȽș֛  
ɅɶȽКὦ ȾȢȠɨɶɅɶȽ 
 ̝ ιרƲↄ ǨὫ 
 ȑᶥ Ʋї Ʋ ˓  



3. Data  

ɵ ǵɅɶȽ 

ʝ ǵ ǋ ɆɨɁɕȿȥɶɱǵї ǯ ˓  

Ǥȓ̊Ẇǵ ḸǶƲʤ Ǯ Ƴ 

Ū ȦɨȠș5¥5(m) ǵȹɩǲӢўȑƲǤȓǥȓǵȹ
ɩǲ ȱȷɆșʦǏȒƳ 
 ᾐ  ẓ ȱȷɆ1 
 WFSǵ  ẓ ȱȷɆ2 
 Ǥȓ̊Ẇǵ  ẓ ȱȷɆ3 
 ẑї &Ѯ ǶȉǪǯȉ ǋ ֯ ǱȹɩǯǠȒ 
ūɅɶȽǶƲᶥ ǵї ᷂ǯѮ ᷂ 
Ŭ ǔȋǠǜǮʦǏȐȓǦ ș ὑ 
ŭ ↓1(m/s) ǮƲ ș ὑ 

ǔȋǠǜ 
̭ʤ 



3. Data  

ȮɨɁɇ ș  



3. Data  
ɵȠȭɄȡɑɄȡ ǵ ї 

 ẓȷɆɨɶɆǲǋǦ  ²  

 

ǋ ˓  

 

ї  

ȠȭɄȡɑɄȡ  

ǵ ( ƟК)
ǶѼ ǵȏǍǲ  



4. Analysis and results  

ʤ╛ș ǋǭ ᾣ ὑșǑǚǱǪǦ 

S=shopping, H=go -home)  

 ȳɱɕɩ  

ɵ ὑȠɩȲɨȸɞ 
 SAS  ẓ MNLɠɅɩș Ǟǖ ὑǠȒ 
 hybrid algorithm  ẓ ḌɠɅɩǵ ὑȠɩȲɨȸɞ 
 Ћ̱ ș ȈȒǦȈƲgeneric algorithm ǯthe Taxi -Cab 
algorithm   
 ǯgradient -based algorithm ș ֻ 



4. Analysis and results  

ɵɠɅɩǵ  
3ǫǵɠɅɩǵ ș ǍǦȈǲƲCAICș ǋǦ  
ȉᾛǜǋΙșǯȒɠɅɩǓɗȷɆ  

ẑCAIC (consistent Akaike s information smallest)  
AIC ( Akaike s  information smallest)  
ɠɅɩǲᾍǠȒ Ǳ ֻ↓  

ɵAICǵ⁪Ǔ1 2̊ʣǱȐǷƲɠɅɩǵ ֻ↓Ƕ ǲ ǱȒǯǜȓȒ 
[᷇ Ȑ(1983)]  
 
ɵCAICǶƲAICǓ ǲ◙ ș֞ǘȒǚǯǒȐƲ ǵ◙ ș֝ȑ
ǋǦ  

ɏɧɟɶȽ  



4. Analysis and results  

ɵ ὑ  

ḌɠɅɩ ẓ CAIC,LLǯȉǲ̀ȏȑȉ ǖƲ ș ǖ Ǡ  
 - ǵₒὁ ὑɕɫȹȷǶ Ȉǭȵɱɕɩ 
 -  
 -ₒὁ ὑǲǑǋǭ ₡ǲԝ ǱḨ ( Ι)șȉǪǭǋȒƲǯ ǜȓȒ 

MNL(normal 
variable)  
ɵ 2ʹ ὑǮӦѝ ֻ 
 
MNL(logged 
variable)  
ɵȏǖ ǞƲCAICȉ

ḌɠɅɩǲ ǋ
ǓƲ ᾍ ǯ ᾍ
ǵʰ ǵ ͔ǵ

ϷǮ ǪǭǋȒǵǮƲ
ǲ ὕ  



4. Analysis and results  

ɵ ǵ Ι 
ḌɠɅɩǵ Ιǵ Ὥ↓ѝ⁹ 
ᾍ ǲǫǋǭƲ 

 ɵ15%  1 ̊К 
 ɵ30%  1 2 ̊К 
 ɵ40%  2 4 ̊К 
 ɵ₳᷈ 2.5  
ᾍ ǲǫǋǭ 

 ɵ32%  14 16  
 ɵ28%  16 18  
 ɵ26%  18  
 ɵ₳᷈ 16 ӭ 

ᾍ  ᾍ  



5. Conclusions  

ɵ3ɠɅɩǵ ǮƲ ḌɠɅɩ ( Conjunctive Model ) Ǔ ȉ
ֻ↓Ǔ ǋǚǯǓѨ  
 ẓ ϬḌǵ ד ὑɩɶɩǓƲ Ҳǵ ǵ ǲ Ǯ
ǉȒǯ ǜȓȒ  
 
ɵ ǋ ǠȒ ǶƲΉƵǵḨ   -   ᾍ  0 : 00 ɗɶȷǵ

ὕ ǵ ↄǵᵣ Ʋ̀ǵ˔ὑǱǰǵѰ ̏ș ǞǦ
ɗɶȷǱ Ҳ ȋ ᾍ ǋ ǋ ǵ ș Ǟ
ǦǒƲ ȓǦǱǰș Ǡ ǱǰǮ ȅȒ  -   ǲ♫ǪǭƲ ₒȒ
ǒƲ ǋ ș ǘȒǒ ș ͔ǞǭǋȒƲǯ ǮǔȒ  
 
ɵ ǯǞǭ 
 ̀ǵ ⁸Ʋ̀ǵɅɶȽǮƲǚǵ Ǳ ὑɩɶɩǓ ȑ ǫǒ  
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1 ȦɶȶȥɱɆɗɶȷɠɅɩ 
 ȵɝɣɪɶȵɥɱǵ  
 

ҲǵɠɅɨɱȮ 
ɵ1970₴̈ǒȐ Ț 
ɵ ἭǶƲɜȭɫɵɟȼɵɝȭɫǵ ҲɏȽɶɱș ǪǭǋȒ 
ɵ ₴ƲȦɶȶȥɱɆɗɶȷɇɵȵɝɣɪɶȵɥɱ Ǔ  
ẓ Ǳ ֻɠɅɩǓ ǮǔȒȏǍǲǱǪǭǔǦ 
ẓThe STREETSǵ  
 ɵSwarm ǯ GIS șѫ  
 ɵ Ҳș Ҳἶ ǲǯȐǏȒ 
 ɵ5 ǵ ҲɠȶɣɶɩǮƲ 
    ɜȭɫɵɟȼɵɝȭɫǵҲǔșП  

The STREETS ̸  

Mordechai  Haklay, David O'Sullivan Ĕ, Mark Thurstain -Goodwin:  

``So go downtown'': simulating pedestrian movement in town 
Environment and Planning B: Planning and Design 2001, vol. 28, pp. 343 ^ 359  



 

2 The STREETS ȵɝɣɪɶȵɥɱ ȵȷɄɞ 
 

ƞȦɶȶȥɱɆɗɶȷɇ 
ɵȦɶȶȥɱɆ ǞǦ Ҳ ȐǵȽȷȭȋȲɶɩș Ǡ 
ɵ̀ǵȦɶȶȥɱɆǯ ˛̸ ǠȒ 
 
ƞᾍ ᶪ 
ɵ ⁸ǵʝ᷂ӢƲᾛӢḢǵʴǮǵ Ҳ 
ɵ ⁸ǵʴⱲ șᾍ ǯǞǭǋȒǓƲ 
ȋᶽ᷂ѫ Ǔᶭὑ fix ǜȓǭǑȑƲ Ⱳ Ǔ ǟǦ Ǯǉ

ȒƲǯǋǍѼ ǓǉȒ  
ẓ Ӵ̬ǵȵɝɣɪɶȵɥɱȋȵɥɁɒɱȮɠɶɩǱǰǮƦ 
 
ƞȵɝɣɪɶȵɥɱ  
 



 

2 The STREETS ȵɝɣɪɶȵɥɱ ȵȷɄɞ 
 
ƞȵɝɣɪɶȵɥɱ  
ȷɄɁɕŪ ȦɶȶȥɱɆǲ ̝ ιרǓʦǏȐȓƲºhistoryºș♬
Ȓ ẑ ºhistoryºṏ ǵϊׄ ɧȢɓȷȽȢɩ ȋ ǵϊׄ
⁸ʴⱲ ǮǵɩɶɆ ǯǒ 

ȅǦƲ Ǔ ǜȓȒ 
 

ȷɄɁɕū ȵɝɣɪɶȵɥɱǮǶƲȦɶȶȥɱɆǶ ǱǪǦɪɗɩ
ǵ Ҳ ǱǪǦɠȶɣɶɩǮ ̸ǜȓȒ ǵ ˛̸ Ǯ ҲǠȒ  



 

2 The STREETS ȵɝɣɪɶȵɥɱ ȵȷɄɞ 
 

ƞ5 ǵɠȶɣɶɩ 
 
ɵmover  ṏ ǵȷɄɁɕș 
ȈȒ ᷀ǵ ׄȋ 

ȷɒɶɇƲwalkability ǲȏȒ  
ɵhelmsman  navigator  
ṏ ǵȽɶȰɁɆɛȢɱɆ 
ǲ Ȓʴ ǵ ׄș ὑ 

ɵchooser  ṏ ǏȒ ᶪǓẀ 
ȖȒǲ♫ǋƲ ǵȽɶȰɁɆș 
ȈȒ 

ɵplanner ṏȦɶȶȥɱɆǵ 
ǯȒЋɩɶɆș ȈȒ 
 

 

ɑɩȋ Ƕ
ĝwalkabilityº
Ǔ ǋΙ 



 

ƞ5 ǵɠȶɣɶɩ 
 
ɵ Ⱳ Ǯǵ ȋ 
ɈɑȰɶȵɥɱǵ☻Ҋ 
ɵ ǵ  
 Route, Speed, Progress,  
   Direction, Location, Vision,  
   Time, Control  
ǚȓȐș ǞǭǋȒ 

high  

low  



 
ƞɠȶɣɶɩǵʺǱ☻Ҋ 
Ūmover  

ɵ ǲȦɶȶȥɱɆșҲǒǠ 

ɵ ǵȷɄɁɕǵǦȈƲ ǲȷɘɶȷș˔ ǞƲ ὡ ǵ șȿȥɁȭ 

ɵȅǦƲ ǵȷɄɁɕǵȹɩǵ˔ șǠȒ ᶥ ǵǦȈ  

ɵȹɩǛǯǲ ὑǞǭǉȒºValueº↓ȆǦǋǱ  

 ẓ̭ǋǯǔƲ ǲẺȅȓƲ ǋǯ ǲ ǜǱǋḹ  

 ȦɶȶȥɱɆǓ ҲǞǭǔǦȹɩǶƲºValueºǓʣǓȑƲ̊Ѽǵȹɩ  

 ǶʤǓȒƳ 

ūhelmsman  

ɵ ǵȽɶȰɁɆǲׄǒǪǭƲȦɶȶȥɱɆǵ ǓǡȓǦȐʹ ǠȒ 

Ŭnavigate  

ɵȦɶȶȥɱɆǵ ș ǠȒ 

ɵȦɶȶȥɱɆǵProgressșȱɱɆɫɶɩǞƲ ὕǲȽɶȰɁɆǲׄǒȖǢȒ 

 

ẓ ǚȓȐ ǫǵɠȶɣɶɩǶºtacticalº movementș Ǎ 

 

ʝ Ʋ ǵ ǫǵɠȶɣɶɩǶ strategic movement  ș Ǎɠȶɣɶɩ ẓẓ 



 

ƞɠȶɣɶɩǵʺǱ☻Ҋ 

ŭchooser  

ɵ ǵȽɶȰɁɆɛȢɱɆ ┴ ȋȶɡɱȭȵɥɱǱǰ ș ǠȒ 

ɵȽɶȰɁɆǲǦǰȑ ǖǯƲ ǵȽɶȰɁɆș ȈȒ ɩɶɆʣǮƲȦɶ
ȶȥɱɆǵιרȋ ↓Ǳǰǯ ȐǞֻȖǢȒ  

ɵ ʣǲ ȓȒ┴ Ǳǰǵ ṑǯȦɶȶȥɱɆǵ Ҳ 

 ҘǉȒ ǓǉǪǦḹֻƲ˔ὑǞǦɩɶɆǒȐẆȓǭǦǰȑ ǖ  

Ůplanner  

ɵ ǵ ǯɩɶɆɕɧɱɉɱȮ 

ɵȦɶȶȥɱɆǓ˔ὑǞǭǋǦɩɶɆșǶǡȓǦ ƲɜɋȶɟɱɆ 



 

3.  ȅǯȈ 
ƞ  

The STREETǵ ⱪ 

ɵȦɶȶȥɱɆǵ Ҳșȷȯɶɩș ὑǢǡǲɠɅɩӓ 

 ɜȭɫɵɟȼɵɝȭɫǵ ֻ 

ɵ ǱɠɅɩǮǶƲƼᾣȉȐǞǋƽ ҲɏȽɶɱǓ ǞǭǋȒ 

 

ƞɠɅɩǵ ǲׄǘǭ 

ɵȮɩɶɕǮǵ Ҳș Ȇ ȆƲ֘˲ǲ̝Ǫǭʝ ǲ ҲǠȒǯǋǪ
Ǧ Ҳș ǠȒǚǯ 

ɵᵀ ǵɕɧɱɉɱȮǲꜘ ǮǔȒȏǍǲƲ ̝ Ẁ ș
ӴǲẀ ǞƲ ƵǱ˲֥Ҳ Ǯὕ ǮǔȒȏǍǲǠȒǚǯ 

 

 



 

ɵ ⁸ ǮƲ ҲǶǰǵȏǍǲ ȖȓȒǵǒ  

 ɵ ↓Ʋ КǮǵ ̬ ǵ ẺƲᾍ˲ ǵ ǫǵ  

ɵɑɅȨ όǲȏȒ Ҳ  

 ɵ  

 2000. 4 2001. 3  

 ḹ 3 ᷂ York & Edinburgh, U.K.  

 ɵmixed -use ̮ὁǯᵀ ᷂Ḣ ֻ Ǯ ⁸ʴⱲǒȐ1ɜȢɩ̊К 

 ɵHigh Petergate , Stonegate  : YorkƲ10:30 17:00 Ƕ ʰ Њ  

 ɵPolwarth  Gardnes  :  Edinburgh Ʋʝ ˘ ׄ ˧ ẉǖǱǋ  

 ȳɱɕɩ 2613˲ Ʋʝ˲ȉǞǖǶ˘ ʢ˲ ȓ  

 ɅɶȽКὦ ϑɅɶȽƲΉ˲ιר ʫ̈ƲרѩƲ ǵ ἧƲ˲  

ɵAlexandra Willis, Nathalia Gjersoe, Catriona Havard, Jon 
Kerridge, Robert Kukla :  
Human movement behaviour  in urban spaces: implications 
for  
the design and modelling  of effective pedestrian 
environments,  
Environment and Planning B: Planning and Design 2004, vol. 31, pp. 805 
^ 828  



 
ƞ  

ɵ ↓ 

 -  ₳᷈ ↓ 1.47 m/s SD 0.3 
m/s  

 רặ < ר - 

 -  65 ̊ʣǮ ȐǒǱ ↓̭ʤ 

 - Ǩ ẎǔǱǒǷȚƲᾛǜǱἧ
͑ƲɘɁɆ Ʋ Ҟǵ ǮẀӓ 

 - ʝ˲ > ȮɩɶɕƲ 

ƲרȮɩɶɕ > ặר ֻȮɩɶɕ 

ẓ ↓ǵ ǋ ȓǲֻȖǢȒϊׄ 

 -  7 9 Ʋ17 19  > ʴ 

ȮɩɶɕǮǱǋǞƲ ǓǉȒ  

 - Ӵ Ƕḹ Ǯ⁪ ǱǞ
ȮɩɶɕǲǱȒǯƲ ǵἭ᷀ȋ ₦

Ǯ ǱȒ ʴǮȉ ₦ǲ̵ ǓǉȒǯ
↓ǓẎǔǋϊׄ  

  



 
ƞ  

ɵⱨᾛǱ Ҳ 

 Ū ṑ ǯ ̬ ǵ ͜ 

 ɵ Ʋ Кș ѝҊ 

 ɵ ʰǵὈЋ Ѱ Stonegate ẓ ǓӭѝƲ 

ʝ Ʋ ʰǵ Ѱ  High Petergate  ẓ Ǔẉǋ 

 ɵӴ Ƕ ǵʴⱲƲȮɩɶɕǶ ǲⅎǓȑ ǠȒϊׄ 

 ɵ16 ̊ʤǶ Ʋ ȉ ș ǖϊׄ 

 ɵ ǓẎǔǋǯ ș ǖ˲ǓẉǖǱȒ 20. 5%  

 ūᾍ˲  

 ɵỒȈɵʴ ɵ ȑǵʢ ǵ₳᷈ 

 ɵ₳᷈ 0.85m SD 0.33m  

 ɵ˲ ẉǋȂǰ ⅎǖǱȒ 

  



 

ƞ  

ɵ ↓ǯ ̬ ǵ Ẻǵ ͜ 

 ȦɶȶȥɱɆɗɶȷɇǵ ɠɅɩǵʴǮѝ  

 ɵȦɶȶȥɱɆǲΉѩǵɏɧɟɶȽșʦǏȒ 

  ɠɅɩǲǶѼ ǵѝ ǒȐ♬ȐȓǦ ר͜ ͈ǏǷƲ ș ǖ˲
Ƕ ↓ǓẎǔǋǱǰ șƲὕ ǵ ↓ǯǤǵȦɶȶȥɱɆǓ
ǖḹ ǵΙșʦǏȒƲȅǦ ↓ǵẎǔǋȦɶȶȥɱɆǵ Ҳǲº 
riskyºº aggressiveº Ǳǰǵɧɗɩ̂ǘș ǋƲ Ȇ Țǧ  

  

  

 ɵᾍ˲ ǯ ↓ ẓ  

 ɵ ̬ ǯ ↓ ẓ ͜ר Ȑȓǡ 

  ȉǪǯ Ǳ ר͜ ṑ ȋȮɩɶɕ˲ Ǳǰ ǓǉȒǯ
ǏȐȓȒƳ 



 

ƞ  

ɵ Ǳ  ר͜

 ɵ ↓  

  -  ₳᷈1.47 m/s Ƕ Ἥ ǵ 1.0 1.5 m/s ǵʴǮȉ
ǋ ẓ ⁸ǵɧȢɓȷȽȢɩǮ ↓ǶẀӓǠȒ 

  - ↓Ẏ Ӵ Ʋ ƲẎ˲Ʋ Ǟ  

 ɵᾍ˲  

  -  ₳᷈0.85m 20 ₴ѼǵḸףǯẀӓǱǞ 

 

↓ȋᾍ˲ ǲǑǋǭƲȮɩɶɕ˲ Ƕ Ǔר͜ ǋ  

ȅǦƲӴ ǮǱǋḹֻƲ ₦ǵ◙ ǶẎǔǋ  
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