
 

 
 

 

 

 

 



 

 

 

 

 

 

 

  



 



 

 

 



 

 



 

 

 

 

 

 

𝑅𝑒𝑡𝑗 = ∑ 𝑤 𝑖𝑗
𝐿𝑜𝑛𝑔

(
𝑃𝑖𝑗

𝑐𝑙𝑜𝑠𝑒

𝑃𝑖𝑗
𝑜𝑝𝑒𝑛 − 1) − ∑ 𝑤𝑖𝑗

𝑆ℎ𝑜𝑟𝑡 (
𝑃𝑖𝑗

𝑐𝑙𝑜𝑠𝑒

𝑃𝑖𝑗
𝑜𝑝𝑒𝑛 − 1) 

𝑖 ∈𝑆ℎ𝑜𝑟𝑡𝑗𝑖 ∈𝐿𝑜𝑛𝑔𝑗

𝑅𝑒𝑡𝑗

𝑃𝑖𝑗
𝑐𝑙𝑜𝑠𝑒 𝑃𝑖𝑗

𝑜𝑝𝑒𝑛

𝐿𝑜𝑛𝑔𝑗 𝑤𝑖𝑗
𝐿𝑜𝑛𝑔

𝐿𝑜𝑛𝑔𝑗

𝑆ℎ𝑜𝑟𝑡𝑗 𝑤𝑖𝑗
𝑆ℎ𝑜𝑟𝑡 𝑆ℎ𝑜𝑟𝑡𝑗

 𝑤𝑖𝑗
𝐿𝑜𝑛𝑔

=
1

# 𝑜𝑓 𝑆𝑡𝑜𝑐𝑘𝑠 𝑖𝑛 𝐿𝑜𝑛𝑔𝑗
𝑤𝑖𝑗

𝑆ℎ𝑜𝑟𝑡 =
1

# 𝑜𝑓 𝑆𝑡𝑜𝑐𝑘𝑠 𝑖𝑛 𝑆ℎ𝑜𝑟𝑡𝑗

 𝑤𝑖𝑗
𝐿𝑜𝑛𝑔

=
𝑆𝑆𝑖𝑗

𝐿𝑜𝑛𝑔
−𝜇𝑗

∑ (𝑆𝑆
𝑖𝑗
𝐿𝑜𝑛𝑔

−𝜇𝑗)𝑖∈𝐿𝑜𝑛𝑔𝑗

 𝑤𝑖𝑗
𝑆ℎ𝑜𝑟𝑡 =

𝜇𝑗−𝑆𝑆𝑖𝑗
𝑆ℎ𝑜𝑟𝑡

∑ (𝜇𝑗−𝑆𝑆𝑖𝑗
𝑆ℎ𝑜𝑟𝑡)𝑖∈𝑆ℎ𝑜𝑟𝑡𝑗

𝜇𝑗

𝑆𝑆𝑖𝑗
𝐿𝑜𝑛𝑔

𝐿𝑜𝑛𝑔𝑗

𝑆𝑆𝑖𝑗
𝑆ℎ𝑜𝑟𝑡 𝑆ℎ𝑜𝑟𝑡𝑗



 

 

 

 

 



 



 

 

 

𝑅𝑒𝑡𝑗 =  ∑
1

𝑁𝑗
𝐿𝑜𝑛𝑔 (

𝑃𝑖(𝑗+1)
𝑜𝑝𝑒𝑛

𝑃𝑖𝑗
𝑜𝑝𝑒𝑛 − 1)

𝑖 ∈𝐿𝑜𝑛𝑔𝑗

𝕝(𝑁𝑗
𝐿𝑜𝑛𝑔

> 0) + (
𝑀(𝑗+1)

𝑜𝑝𝑒𝑛

𝑀𝑗
𝑜𝑝𝑒𝑛 − 1) 𝕝(𝑁𝑗

𝐿𝑜𝑛𝑔
= 0)  

− ∑
1

𝑁𝑗
𝑆ℎ𝑜𝑟𝑡 (

𝑃𝑖(𝑗+1)
𝑜𝑝𝑒𝑛

𝑃𝑖𝑗
𝑜𝑝𝑒𝑛 − 1)

𝑖 ∈𝑆ℎ𝑜𝑟𝑡𝑗

𝕝(𝑁𝑗
𝑆ℎ𝑜𝑟𝑡 > 0) − (

𝑀(𝑗+1)
𝑜𝑝𝑒𝑛

𝑀𝑗
𝑜𝑝𝑒𝑛 − 1) 𝕝(𝑁𝑗

𝑆ℎ𝑜𝑟𝑡 = 0)

𝑅𝑒𝑡𝑗



 

𝑃𝑖𝑗
𝑜𝑝𝑒𝑛

𝑀𝑗
𝑜𝑝𝑒𝑛

𝐿𝑜𝑛𝑔𝑗 𝑁𝑗
𝐿𝑜𝑛𝑔

𝐿𝑜𝑛𝑔𝑗

𝑆ℎ𝑜𝑟𝑡𝑗 𝑁𝑗
𝑆ℎ𝑜𝑟𝑡 𝑆ℎ𝑜𝑟𝑡𝑗



 



 

 

 

 

 

𝑅𝑒𝑡𝑗 =  ∑ 𝑅𝑒𝑡𝑗𝑘
𝑁𝑚𝑖𝑛𝑀

𝑘=2

𝑅𝑒𝑡𝑗

𝑀

𝑅𝑒𝑡𝑗𝑘
𝑁𝑚𝑖𝑛

𝑅𝑒𝑡𝑗𝑘
𝑁𝑚𝑖𝑛 = ∑

1

𝑁𝑗𝑘
𝐿𝑜𝑛𝑔 (

𝑃𝑖𝑗𝑘
𝑐𝑙𝑜𝑠𝑒

𝑃𝑖𝑗𝑘
𝑜𝑝𝑒𝑛 − 1)

𝑖 ∈𝐿𝑜𝑛𝑔𝑗𝑘

𝕝(𝑁𝑗𝑘
𝐿𝑜𝑛𝑔

> 0)

− ∑
1

𝑁𝑗𝑘
𝑆ℎ𝑜𝑟𝑡 (

𝑃𝑖𝑗𝑘
𝑐𝑙𝑜𝑠𝑒

𝑃𝑖𝑗𝑘
𝑜𝑝𝑒𝑛 − 1)

𝑖 ∈𝑆ℎ𝑜𝑟𝑡𝑗𝑘

𝕝(𝑁𝑗𝑘
𝑆ℎ𝑜𝑟𝑡 > 0)  



 

𝑃𝑖𝑗𝑘
𝑜𝑝𝑒𝑛

𝑃𝑖𝑗𝑘
𝑐𝑙𝑜𝑠𝑒

𝐿𝑜𝑛𝑔𝑗𝑘

𝑁𝑗𝑘
𝐿𝑜𝑛𝑔

𝐿𝑜𝑛𝑔𝑗𝑘

𝑆ℎ𝑜𝑟𝑡𝑗𝑘

𝑁𝑗𝑘
𝑆ℎ𝑜𝑟𝑡 𝑆ℎ𝑜𝑟𝑡𝑗𝑘

                                                



 



 

  



 

 

 

 



 

2. 



 



 



 



 



 

0,,  nCCC

1  nCCC

nCCC ,, 

},,{ NeutralNegativePositiveL



 

nCCC &, 

 𝑖

]1,1[iS ii CC  

𝜇 =
∑ 𝑆𝑖𝑁

𝑖=1

𝑁
=  

∑ (𝐶+
𝑖 −𝐶−

𝑖 )𝑁
𝑖=1

𝑁
=  𝐶+

̅̅ ̅ −  𝐶−
̅̅ ̅

𝐶+
̅̅ ̅ 𝐶−

̅̅ ̅

𝐶+
̅̅ ̅ +  𝐶−

̅̅ ̅ −  𝜇2

 

 

                                                
2 The story-level sentiment data provided covers the period from Jan. 1, 2015, to Mar. 31, 2016. 



 

 

 



 

 

 

 

 



 



 



 

  


