
 

 𝑈𝑖 = 𝑒𝑖(𝑢̅ + 𝑙𝑜𝑔 𝑐𝑖 + 𝑣(𝑙𝑖) −
1

2
𝜎𝑖

2)

 𝑈𝑖 𝑢̅

𝑒𝑖 𝑐𝑖

𝑣(𝑙𝑖) 𝜎𝑖
2

𝜆𝑖

 𝑈𝑢𝑠(𝜆𝑖) = 𝑈𝑖(1)

𝜆𝑖

 𝑙𝑜𝑔𝜆𝑖 =  
𝑒𝑖−𝑒𝑢𝑠

𝑒𝑢𝑠
(𝑢̅ + log 𝑐𝑖 + 𝑣(𝑙𝑖) −

1

2
𝜎𝑖

2)

+ log 𝑐𝑖 − log 𝑐𝑢𝑠

+𝑣(𝑙𝑖) −  𝑣(𝑙𝑢𝑠)

−
1

2
(𝜎𝑖

2 − 𝜎𝑢𝑠
2 )

                                                             
1 Jones, C. and Klenow, P. (2016) Beyond GDP? Welfare across Countries and Time. American Economic Review, 
106 (9): 2426-57. Available at: https://www.aeaweb.org/articles?id=10.1257/aer.20110236 
2 For the full algebraic calculation please see the full Jones and Klenow paper 
  

https://www.aeaweb.org/articles?id=10.1257/aer.20110236


 

𝐷𝑈̅̅ ̅̅

 (𝑈𝑖 =   𝑒𝑖(𝑢̅ + log(𝑐𝑖) +  𝑣(𝑙𝑖) + 𝑥̅ − (𝑢𝑟𝑖 ∗ 𝐷𝑈̅̅ ̅̅ ) − 
1

2
𝜎𝑖

2

𝑢𝑟𝑖 𝐷𝑈̅̅ ̅̅

 𝑤(𝑧𝑖) =   𝑢𝑟𝑖 ∗ 𝐷𝑈̅̅ ̅̅

𝑥̅

 𝑙𝑜𝑔𝜆𝑖 =  
𝑒𝑖− 𝑒𝑢𝑠

𝑒𝑢𝑠
 ( 𝑢̅ + log(𝑐𝑖) + 𝑥̅ + 𝑤(𝑧𝑖) +  𝑣(𝑙𝑖) − 

1

2
𝜎2)

+ log(𝑐𝑖) − log(𝑐𝑢𝑠) 

+ 𝑤(𝑧𝑖) −  𝑤(𝑧𝑢𝑠)

+ 𝑣(𝑙𝑖) −  𝑣(𝑙𝑢𝑠)

− 
1

2
(𝜎𝑖

2 − 𝜎𝑢𝑠
2 )

                                                             
3 Please see full Jones and Klenow paper for more detail about the justification for the weights used in our 
model.  
4 Feenstra, Robert C., Robert Inklaar and Marcel P. Timmer (2015), "The Next Generation of the Penn World 
Table" American Economic Review, 105(10), 3150-3182, available for download at www.ggdc.net/pwt 



 

𝑢̅

𝑙

 𝑙 = 1 −  
𝑎𝑛𝑛𝑢𝑎𝑙 ℎ𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑 𝑝𝑒𝑟 𝑤𝑜𝑟𝑘𝑒𝑟

16 × 365
 ×  

𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡

𝑎𝑑𝑢𝑙𝑡 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

 𝑣(𝑙) = −
𝜃𝜀

1+𝜀
(1 − 𝑙)

1+𝜀

𝜀 ε 1 − 𝑙

𝜃

𝜃 ε

σ

 𝐺𝑖𝑛𝑖 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 = 2𝜙 (
𝜎

√2
) − 1

𝜙(∙)

𝐷𝑈̅̅ ̅̅

                                                             
5 Please see full Jones and Klenow paper for full explanation of these values 
6 Data is only available for 45% of the 155 countries sampled in 2017. It is, however, available for all OECD 
countries. 
7 Income data is adjusted to consumption by multiplying by average differences between the values for countries 
that have both income and consumption data for the same year. 
8 Data is available for 76% of the 155 countries sampled between 2012 and 2017 and 100% of OECD countries.  



 

 𝑢̅ + log(𝐶𝐵𝑎𝑠𝑒) +  𝑣(𝑙𝑎) + 𝑥̅ − 0 ∗ 𝑈𝑃 − 
1

2
𝜎𝑖

2 =   𝑢̅ + log((𝐶𝐵𝑎𝑠𝑒 + 𝐶𝐸𝑥𝑡𝑟𝑎)) +  𝑣(𝑙𝑎) + 𝑥̅ − 1 ∗ 𝑈𝑃 −

 
1

2
𝜎𝑖

2

  𝐷𝑈̅̅ ̅̅ =   log((𝐶𝐵𝑎𝑠𝑒 + 𝐶𝐸𝑥𝑡𝑟𝑎 )/𝐶𝐵𝑎𝑠𝑒)

 𝐷𝑈̅̅ ̅̅ = log(
180,000+24,000

24,000
)

𝐷𝑈̅̅ ̅̅

𝑥̅

𝑤(𝑧𝑈𝑆) + 𝑥̅ = 0

 𝑥̅ = 𝑢𝑟𝑈𝑆 ∗ 𝐷𝑈̅̅ ̅̅

 


