


  

 

 

 
  

  

  

  

  

  

  

  

  

  

  



 

 

 

 

 



 

𝑋𝑖𝑡 𝛽

𝐹(𝑋𝑖𝑡) = (1 + exp(−𝛽 ′�⃑�𝑖𝑡))
−1

𝐹(𝑋𝑖𝑡)

itY

12]+ t,… 1,+[t 
itY



𝐷𝑃(𝑋𝑖𝑡 ) = ∑ 𝐼𝑔(𝑖, 𝑡)𝐹𝑔(
𝐺
𝑔=1 𝑋𝑖𝑡)

𝐹𝑔 (𝑋𝑖𝑡 ) = (1 + exp(−𝛽𝑔
′ �⃑�𝑖𝑡))

−1

𝐼𝑔(𝑖, 𝑡)

𝛽

[1, … , 𝑇] [1, … , 𝑁(𝑡)]
𝑔 ∈ [1, … ,𝐺]

∑ 𝐼𝑔(𝑖, 𝑡)

𝐺

𝑔=1

= 1,∀(𝑖, 𝑡) ∈ [1, … , 𝑁(𝑡)] × [1, … , 𝑇]

𝑁(𝑡)

𝛽𝑔

𝛽𝑔
′𝑋𝑖𝑡



𝑋𝑖𝑡

𝑇𝑟𝐸𝑥 𝑆𝑙𝑜𝑝𝑒 𝑅𝑒𝑙𝐸𝐷𝐹 𝐼𝑛𝑑𝑀𝑒𝑑𝐸𝐷𝐹𝐺𝑟𝑜𝑤𝑡ℎ
𝑅𝑒𝑐𝑒𝑛𝑡𝐷𝑜𝑤𝑛𝑔𝑟𝑎𝑑𝑒 𝑃𝑂𝑆 𝑆𝑇𝐴

𝑁𝐸𝐺

𝑇𝑟𝐸𝑥
𝑇𝑟𝐸𝑥

𝑇𝑟𝐸𝑥

𝑆𝑙𝑜𝑝𝑒

𝑅𝑒𝑙𝐸𝐷𝐹



𝐼𝑛𝑑𝑀𝑒𝑑𝐸𝐷𝐹𝐺𝑟𝑜𝑤𝑡ℎ

𝐼𝑅𝐺 𝐼𝑅𝐺

𝐼𝑅𝐺

𝐼𝑅𝐺
𝐼𝑅𝐺

𝑃𝑂𝑆
𝑆𝑇𝐴 𝑁𝐸𝐺

𝑅𝑒𝑐𝑒𝑛𝑡𝐷𝑜𝑤𝑛𝑔𝑟𝑎𝑑𝑒



𝑋𝑖𝑡
′ = (1, 𝐸𝐷𝐹𝑖𝑡 , 𝑇𝑟𝐸𝑥 𝑖𝑡 ,𝑆𝑙𝑜𝑝𝑒𝑖𝑡 ,𝑅𝑒𝑙𝐸𝐷𝐹𝑖𝑡 , 𝐼𝑛𝑑𝑀𝑒𝑑𝐸𝐷𝐹𝐺𝑟𝑜𝑤𝑡ℎ𝑖𝑡 , 𝑇𝑟𝐸𝑥 𝑖𝑡 ∗ 𝐸𝐷𝐹𝑖𝑡 , 𝐼𝑅𝐺𝑖𝑡 ,

𝑅𝑒𝑐𝑒𝑛𝑡𝐷𝑜𝑤𝑛𝑔𝑟𝑎𝑑𝑒𝑖𝑡 , 𝑆𝑇𝐴𝑖𝑡 , 𝑃𝑂𝑆𝑖𝑡 , 𝑁𝐸𝐺𝑖𝑡 )

𝛽𝑔
′

𝐺 = 11

𝑅𝑒𝑙𝐸𝐷𝐹



       

    





 

 

 

 

 

 

 

 

𝑇𝑟𝐸𝑥



𝐼𝑅𝐺



𝑇𝑟𝐸𝑥
𝑇𝑟𝐸𝑥

𝐼𝑅𝐺

𝑇𝑟𝐸𝑥 𝐼𝑅𝐺

𝑁𝐸𝐺 𝑆𝑇𝐴
𝑃𝑂𝑆

𝐼𝑅𝐺

 

log(
DP𝑖𝑡

1 −DP𝑖𝑡
) = β0 +𝛽1𝐸𝐷𝐹𝑖𝑡 + β2TrEx𝑖𝑡 +β3Slope𝑖𝑡 +𝛽4𝑅𝑒𝑙𝐸𝐷𝐹𝑖𝑡

+ β5IndMedEDFGrowth 𝑖𝑡 +𝛽6TrEx𝑖𝑡EDF𝑖𝑡+𝛽7𝐼𝑅𝐺𝑖𝑡
+ 𝛽8𝑅𝑒𝑐𝑒𝑛𝑡𝐷𝑜𝑤𝑛𝑔𝑟𝑎𝑑𝑒𝑖𝑡 +𝛽9𝑆𝑇𝐴𝑖𝑡 + 𝛽10𝑃𝑂𝑆𝑖𝑡 + 𝛽11𝑁𝐸𝐺𝑖𝑡

𝛽1𝐸𝐷𝐹𝑖𝑡 + β2TrEx𝑖𝑡 + 𝛽4𝑅𝑒𝑙𝐸𝐷𝐹𝑖𝑡 +𝛽6TrEx𝑖𝑡EDF𝑖𝑡+𝛽7𝐼𝑅𝐺𝑖𝑡



𝛽1 + 𝛽4/IndMedEDFit +𝛽6TrEx𝑖𝑡

𝐼𝑅𝐺

𝑇𝑟𝐸𝑥

𝑇𝑟𝐸𝑥

TrEx𝑖𝑡
TrEx𝑖𝑡

𝐼𝑅𝐺



TrEx𝑖𝑡 = 0

TrEx𝑖𝑡 = 0
TrEx𝑖𝑡 = 1

𝑇𝑟𝐸𝑥
𝑇𝑟𝐸𝑥

𝐼𝑅𝐺

𝛽4 = 0 𝑅𝑒𝑙𝐸𝐷𝐹



𝛽1 = −.0562 < 0 TrEx𝑖𝑡 = 0 𝛽1+ 𝛽6 = −.0562 +(−.2386)=
−.2948 < 0 TrEx𝑖𝑡 = 1

𝐼𝑅𝐺

 



𝐼𝑅𝐺

𝐼𝑅𝐺 𝐼𝑅𝐺



𝐼𝑅𝐺

 

 



.0
5

.1
.1

5
.2

.2
5

2004m1 2006m1 2008m1 2010m1 2012m1 2014m1 2016m1
Time (ym)

Predicted Actual

0
.1

.2
.3

2004m1 2006m1 2008m1 2010m1 2012m1 2014m1 2016m1
Time (ym)

Predicted Actual





1 −
𝐷𝑃



 







 



 



 





 

1/(1 −𝑅2) 𝑅2



 




