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ÕÌÎÈÛÐÝÌȭɯ3ÏÌɯÕÖÛÌɯËÐÚÊÜÚÚÌÚɯÛÏÌɯÚÖÜÙÊÌÚɯÖÍɯ&$*2ɯÐÕÚÛÈÉÐÓÐÛàȮɯÐÕÛÙÖËÜÊÌÚɯÈɯÔÖËÌÓɯÛÖɯÌß×ÓÈÐÕɯÛÏÌɯÌřÌÊÛÚɯÖÍɯ
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ƕȭ "ÈÚÌɯÖÍɯÛÌÔ×ÖÙÈÓɯ×ÙÐÊÌɯÐÕËÐÊÌÚ 
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%ÖÙɯÛÌÔ×ÖÙÈÓɯÈÕÈÓàÚÌÚȮɯÞÌɯÜÛÐÓÐáÌɯÛÏÌɯƕƝƝƔɪƖƔƖƗɯ-(/ ɯ/"$ɯËÈÛÈɯÍÙÖÔɯÛÏÌɯ42ɯ!$ ɯÞÌÉÚÐÛÌɯ
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ȹÉÖÛÏɯÛÏÌɯÙÌÎÜÓÈÙɯÈÕËɯÎÌÖÔÌÛÙÐÊȮɯËÐÙÌÊÛɯÈÕËɯÊÏÈÐÕÌËȺɯÈÙÌɯ×ÙÖÝÐËÌËɯÈÚɯÞÌÓÓȭɯ3ÏÌɯÊÏÈÐÕÌËɯÐÕËÐÊÌÚȮɯ
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ÚÌÙÝÌɯÈÚɯÖÜÙɯÈ××ÙÖßÐÔÈÛÐÖÕɯÖÍɯÛÏÌɯɆÛÙÜÌɆɯ×ÙÐÊÌɯÐÕËÌßɯȹÍÖÙɯÔÖÙÌɯÖÕɯÛÏÈÛɯÚÌÌɯÉÌÓÖÞȮɯÈÓÚÖɯÚÌÌɯ%ÐÎÜÙÌÚɯ

ƕɯÈÕËɯƖȮɯÈÚɯÞÌÓÓɯÈÚɯ3ÈÉÓÌÚɯƕɯÈÕËɯƖȺȭ 
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ÐÛÌÔÚȭɯ3ÏÌɯÍÈÚÛɪÔÖÝÐÕÎɯÛÌÊÏɯÐÛÌÔÚɯÞÐÓÓɯÉÌɯÖÜÙɯ×ÙÖßÐÌÚɯÍÖÙɯÝÖÓÈÛÐÓÌɯÐÛÌÔÚɯ×ÙÌÚÌÕÛɯÐÕɯÛÏÌɯ("/ɯȹÖÍɯ

ÊÖÜÙÚÌȮɯÐÕɯÛÏÌɯÛÌÔ×ÖÙÈÓɯÚÌŲÐÕÎɯÛÏÖÚÌɯÐÛÌÔÚɯÈÙÌɯɆÝÖÓÈÛÐÓÌɆɯËÜÌɯÛÖɯÛÏÌɯÍÈÚÛɯ×ÈÊÌɯÖÍɯÛÏÌɯÛÌÊÏÕÐÊÈÓɯ

ÊÏÈÕÎÌȮɯÕÖÛɯËÜÌɯÛÖɯÔÌÈÚÜÙÌÔÌÕÛɯÌÙÙÖÙÚȺȭ  

 

 
1ɯ3ÏÌɯÈÜÛÏÖÙɯÌßÛÌÕËÚɯÚÐÕÊÌÙÌɯÎÙÈÛÐÛÜËÌɯÛÖɯ$ÙÞÐÕɯ#ÐÌÞÌÙÛɯÍÖÙɯÏÐÚɯÎÌÕÌÙÖÜÚɯ×ÙÖÝÐÚÐÖÕɯÖÍɯÐÕÚÐÎÏÛÍÜÓɯ

ÚÜÎÎÌÚÛÐÖÕÚȮɯÊÖÔÔÌÕÛÚȮɯÈÕËɯ×È×ÌÙɯÙÌÝÐÌÞÚȭɯ 



%ÐÚÏÌÙɯÝÌÙÚÜÚɯ3ġÙÕØÝÐÚÛ Ɩ 8ÜÙÐɯ#ÐÒÏÈÕÖÝ 

Table A. Price index, 2023 to 1990, NIPA Personal Consumption Expenditures, annual 

accounts 

 2023 indices (1990 = 1.0)  Törnqvist (chained) = 1.0  

  

All items  

[a] 

All w/o  

tech items1 

[b]   

All items  

[c] = [a] / [a.6] 

All w/o  

tech items1  

[d] = [b] / [b.6]  

1. Fisher (multilateral), GEKS 1.7547 2.1710  0.8656 0.9927 

2. Törnqvist (multilateral), CCD  2.0229 2.1799  0.9979 0.9968 

      

3. Fisher (direct), two-year 1.5324 2.1557  0.7559 0.9857 

4. Törnqvist (direct), two -year 2.0162 2.1746  0.9946 0.9943 

      

5. Fisher (chained) 2.0269 2.1872  0.9999 1.0001 

6. Törnqvist (chained) 2.0272 2.1869  1.0000 1.0000 

reference      

7. Paasche (direct) 1.0117 1.9717  0.4990 0.9016 

8. Laspeyres (direct) 2.3213 2.3570  1.1451 1.0777 

      

9. Geometric Paasche (direct) 2.0061 2.2025  0.9896 1.0071 

10. Geometric Laspeyres (direct) 2.0264 2.1470  0.9996 0.9817 

      

11. Paasche (chained) 2.0042 2.1738  0.9887 0.9940 

12. Laspeyres (chained) 2.0499 2.2006  1.0112 ƕȭƔƔƚƗ 

      

13. Geometric Paasche (chained) 2.0566 2.2205  1.0145 1.0153 

14. Geometric Laspeyres (chained) 1.9982 2.1539  0.9857 0.9849 

      

Note: Net purchases abroad and NPISH are excluded    

(1) - tech items are:       

Video, audio, photographic, and information processing equipment   

and media (75, 76, and part of 93);     

Telephone and related communication equipment.     

Source of data: bea.gov       
 

Ȼ-ÖÛÌɯÛÏÈÛɯÛÏÌɯÐÕËÌßÌÚɯÍÖÙɯ%ÐÎÜÙÌÚɯƕɪƘɯÍÖÙɯÈÓÓɯàÌÈÙÚɯÈÙÌɯÓÐÚÛÌËɯÐÕɯÈÕɯ ××ÌÕËÐßȼ 
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3ÈÉÓÌɯ ɯÚÏÖÞÚɯÛÏÌɯƖƔƖƗɤƕƝƝƔɯ×ÙÐÊÌɯÐÕËÐÊÌÚɯÞÐÛÏɯƕƝƝƔɯǻɯƕȭƔȭɯ ÚɯÞÌɯÊÈÕɯÚÌÌɯÍÙÖÔɯ3ÈÉÓÌɯ ȮɯÉÖÛÏɯ%ÐÚÏÌÙɯ

ÈÕËɯ3ġÙÕØÝÐÚÛɯÊÏÈÐÕÌËɯÐÕËÐÊÌÚɯÈÙÌɯÈÓÔÖÚÛɯÐËÌÕÛÐÊÈÓȭɯ3ÏÐÚɯÐÚɯÛÏÌɯÊÈÚÌɯÉÖÛÏɯÐÕɯÈÎÎÙÌÎÈÛÐÖÕɯÖÝÌÙɯÈÓÓɯ

ÐÛÌÔÚɯÈÕËɯÐÕɯÛÏÈÛɯÖÝÌÙɯÈÓÓɯÐÛÌÔÚɯÞɤÖɯÛÌÊÏÕÖÓÖÎàɯÐÛÌÔÚɯȻÈȭƙɯÝÚȭɯÈȭƚȮɯÈÕËɯÉȭƙɯÝÚȭɯÉȭƚȼȭ 

6ÌɯÖÉÚÌÙÝÌɯÛÏÈÛɯÛÏÌɯ3ġÙÕØÝÐÚÛɯȹÔÜÓÛÐÓÈÛÌÙÈÓȺɯÐÕËÌßɯɬɯÖÙɯ""#ɯɪɯÐÚɯÝÌÙàɯÊÓÖÚÌɯÛÖɯÛÏÌɯ3ġÙÕØÝÐÚÛɯ

ȹÊÏÈÐÕÌËȺȮɯÉÜÛɯÛÏÌɯ%ÐÚÏÌÙɯȹÔÜÓÛÐÓÈÛÌÙÈÓȺɯɬɯÖÙɯ&$*2ɯɬɯÐÚɯÕÖÛɯÛÏÈÛɯÊÓÖÚÌɯÍÖÙɯÈÓÓɯÐÛÌÔÚɯÊÈÚÌɯȻÈȭƕɯÝÚȭɯÈȭƙȼȭɯ

3ÏÐÚɯÊÏÈÕÎÌÚɯÐÍɯÞÌɯÙÌÔÖÝÌɯÛÏÌɯÛÌÊÏɯÐÛÌÔÚȮɯɪɯÛÏÌÕɯÛÏÌɯ&$*2ɯÉÌÊÖÔÌÚɯÝÌÙàɯÊÓÖÚÌɯÛÖɯÛÏÌɯ""#ɯȻÉȭƕɯÝÚȭɯ

ÉȭƖȼȭ 

3ÏÐÚɯÐÚɯÐÔ×ÖÙÛÈÕÛȮɯÈÚɯÐÛɯÚÏÖÞÚɯÛÏÈÛɯÜÚÐÕÎɯÛÏÌɯ3ġÙÕØÝÐÚÛɯÊÏÈÐÕÌËɯÐÕËÌßɯËÖÌÚɯÕÖÛɯÓÌÈËɯÛÖɯÊÏÈÐÕɯËÙÐÍÛɯ

ÚÐÕÊÌɯÐÛɯÐÚɯÊÓÖÚÌɯÛÖɯ""#ȭɯ3ÏÐÚɯÑÜÚÛÐŗÌÚɯÛÏÌɯÜÚÌɯÖÍɯÛÏÌɯ3ġÙÕØÝÐÚÛɯȹÖÙɯ%ÐÚÏÌÙȺɯÊÏÈÐÕÌËɯÐÕËÌßɯÈÚɯÈɯÎÖÖËɯ

ÛÈÙÎÌÛɯÐÕËÌßȭɯ 

2ÖȮɯÞÏÈÛɯÐÚɯÏÈ××ÌÕÐÕÎɯÐÚɯÛÏÈÛɯÛÏÌɯÝÖÓÈÛÐÓÌɯȹÐȭÌȭȮɯÛÌÊÏÕÖÓÖÎàȺɯÐÛÌÔÚɯÌßÏÐÉÐÛɯÛÙÌÔÌÕËÖÜÚɯ×ÙÐÊÌɯËÌÊÓÐÕÌÚɯ

ÖÝÌÙɯÛÐÔÌɯÈÕËɯÚÖɯÜÚÐÕÎɯŗßÌËɯÉÈÚÌɯÐÕËÌßÌÚȮɯÛÏÌÐÙɯ×ÙÐÊÌÚɯÐÕɯÛÏÌɯÓÈÛÌÙɯÚÈÔ×ÓÌɯ×ÌÙÐÖËɯÈÙÌɯÝÌÙàɯÓÖÞɯÈÕËɯ

ÛÏÐÚɯÐÚɯÞÏÈÛɯÓÌÈËÚɯÛÖɯÖÜÛÓÐÌÙÚɯÖÙɯɁÚÏÖÊÒÚɂɯÐÕɯÙÌÓÈÛÐÝÌɯ×ÙÐÊÌÚȮɯÈÕËɯÛÏÌɯ%ÐÚÏÌÙɯÍÖÙÔÜÓÈɯËÖÌÚɯÕÖÛɯ

ÙÌÚ×ÖÕËɯÞÌÓÓɯÛÖɯÛÏÌÚÌɯÓÈÙÎÌɯÊÏÈÕÎÌÚɯÐÕɯÙÌÓÈÛÐÝÌɯ×ÙÐÊÌÚȭɯ 

(ÕɯÛÏÌɯ ÓÓɪÐÛÌÔÚɯÊÈÚÌȮɯÛÏÌɯ3ġÙÕØÝÐÚÛɯȹËÐÙÌÊÛȮɯÖÙɯÜÚÐÕÎɯÖÕÓàɯƕƝƝƔɯÈÕËɯƖƔƖƗɯËÈÛÈȺɯÐÚɯØÜÐÛÌɯÊÓÖÚÌɯÛÖɯÛÏÌɯ

3ġÙÕØÝÐÚÛɯȹÊÏÈÐÕÌËȺȮɯÉÜÛȮɯÈÎÈÐÕȮɯÛÏÐÚɯÐÚɯÕÖÛɯÛÏÌɯÊÈÚÌɯÍÖÙɯÛÏÌɯ%ÐÚÏÌÙɯȹËÐÙÌÊÛȺɯȻÊÖÔ×ÈÙÌɯÈȭƗɯÛÖɯÈȭƘȼȭɯ

'ÖÞÌÝÌÙȮɯÐÍɯÞÌɯÙÌÔÖÝÌɯÛÏÌɯÛÌÊÏɯÐÛÌÔÚȮɯÛÏÌɯ%ÐÚÏÌÙɯȹËÐÙÌÊÛȺɯÊÖÔÌÚɯÔÜÊÏɯÊÓÖÚÌÙɯÛÖɯÖÜÙɯÙÌÍÌÙÌÕÊÌɯ

ÐÕËÌßȮɯÛÏÖÜÎÏɯÚÛÐÓÓɯÞÐÛÏɯÚÖÔÌɯÎÈ×ɯȹÈɯƕȭƘǔɯËÐřÌÙÌÕÊÌȮɯÚÌÌɯÉȭƗȺȭ 

(Ô×ÖÙÛÈÕÛɯÛÖɯÕÖÛÌɯÛÏÈÛɯÌÝÌÕɯÎÌÖÔÌÛÙÐÊɯ/ÈÈÚÊÏÌɯÈÕËɯ+ÈÚ×ÌàÙÌÚɯÈÙÌɯÕÖÛɯÛÖÖɯÍÈÙɯÍÙÖÔɯÖÜÙɯÙÌÍÌÙÌÕÊÌɯ

ÊÏÈÐÕÌËɯÐÕËÐÊÌÚȭɯ 

6ÌɯÚÌÌɯÛÏÈÛɯÛÏÌɯÙÌÎÜÓÈÙɯ/ÈÈÚÊÏÌɯƖƔƖƗɤƕƝƝƔɯÐÕËÌßɯÐÚɯËÐÚÛÖÙÛÌËɯÔÖÙÌɯÛÏÈÕɯÛÏÌɯ+ÈÚ×ÌàÙÌÚȮɯÞÏÐÊÏɯ

ÊÙÌÈÛÌÚɯÈɯ×ÙÖÉÓÌÔɯÍÖÙɯÛÏÌɯ%ÐÚÏÌÙȮɯÌÚ×ÌÊÐÈÓÓàɯÐÕɯÛÏÌɯ ÓÓɪÐÛÌÔÚɯÊÈÚÌȭ 

3ÈÉÓÌÚɯƕɯÈÕËɯƖɯÚÏÖÞɯÐÕɯËÌÛÈÐÓɯÛÏÈÛɯÛÏÌɯÊÏÈÐÕÌËɯ3ġÙÕØÝÐÚÛɯȹÖÙɯ%ÐÚÏÌÙȺɯÐÕËÌßɯÐÚɯÈ××ÙÖÈÊÏÐÕÎɯÛÏÌɯ

ɁÛÙÜÛÏɂɯÍÖÙɯÛÏÐÚɯÌßÈÔ×ÓÌȮɯÚÖɯÊÖÔ×ÈÙÐÚÖÕÚɯÖÍɯ&$*2ɯÈÕËɯ""#ɯÞÐÛÏɯÛÏÐÚɯÐÕËÌßɯÈÙÌɯÑÜÚÛÐŗÌËȭ 
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Figure 1. Price Indices (PCE), 1990=1, all items

Fisher (d) Tornqvist (d) Fisher (c)

Tornqvist (c) Fisher (EKS) Tornqvist (CCD)
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Figure 2. Price Indices (PCE), 1990=1, all items w/o tech

Fisher (d) Tornqvist (d) Fisher (c)

Tornqvist (c) Fisher (EKS) Tornqvist (CCD)
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Figure 3. Price Indices (PCE), 1990=1, all items

Laspeyres (d) Paasche (d) Laspeyres (c) Paasche (c)

GLaspeyres (d) GPaasche (d) GLaspeyres (c) GPaasche (c)
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Figure 4. Price Indices (PCE), 1990=1, all items w/o tech

Laspeyres (d) Paasche (d) Laspeyres (c) Paasche (c)
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Fig. 4. Index self-consistency: Individual country fits, GEKS and CCD

Fisher, by country Tornqvist, by country
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Fig. 5. Fisher-Törnqvist  differences  (in  logs, absolute value), matrix,  by region,  by 

country , 154 ICP countries,  2021 PCE w/o  Net  Expenditure  Abroad  

 

legend for colors:  

black  > 0.40; red > 0.20, orange > 0.10, grey  > 0.05, no color < 0.05   
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Fig. 6. GEKS/CCD PPP ratios, ICP 2021 global unrestricted results, US = 1, 

by country
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ȻÐȭÌȭȮɯÛÏÌɯ×ÙÐÊÌɯÖÍɯ×ÙÖËÜÊÛɯƕɯÊÏÈÕÎÌÚɯÍÙÖÔɯƕɯÛÖɯ1ȼȮɯÈÕËɯ×ÙÐÊÌÚɯÍÖÙɯÈÓÓɯÖÛÏÌÙɯ×ÙÖËÜÊÛÚɯÈÙÌɯÒÌ×Ûɯ

ÊÖÕÚÛÈÕÛɯÈÕËɯÌØÜÈÓɯÛÖɯÖÕÌ2ȭ 

(Õɯ×ÈÙÛÐÊÜÓÈÙȮɯÞÌɯÊÖÕÚÐËÌÙɯÛÏÌɯÌřÌÊÛÚɯÖÍɯ×ÙÐÊÌɯÑÖÓÛÚɯȻÚÏÖÊÒÚȼɯÖÕɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯÙÌÓÈÛÐÝÌɯÛÖɯÛÏÌɯ

3ġÙÕØÝÐÚÛɯÐÕËÌßȭɯ6ÌɯÞÈÕÛɯÛÖɯÊÖÔ×ÈÙÌɯÛÏÌɯÉÌÏÈÝÐÖÙɯÖÍɯÛÏÌɯ%ÐÚÏÌÙɯÈÕËɯ3ġÙÕØÝÐÚÛɯÐÕËÌßÌÚɯÈÚɯÛÏÌɯ

×ÙÐÊÌɯÖÍɯ×ÙÖËÜÊÛɯƕɯÐÕÊÙÌÈÚÌÚɯÖÙɯËÌÊÙÌÈÚÌÚɯÚÜÉÚÛÈÕÛÐÈÓÓàɯÚÖɯÛÏÈÛɯÞÌɯÊÈÕɯÐÎÕÖÙÌɯÖÛÏÌÙɯÐÛÌÔÚȭɯ6ÌɯÞÐÓÓɯ

ÚÏÖÞɯÛÏÈÛɯÕÜÔÌÙÐÊÈÓÓàɯÛÏÌÙÌɯÞÐÓÓɯÉÌɯÈɯÛÌÕËÌÕÊàɯÍÖÙɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯÛÖɯÚÏÖÞɯÉÐÎÎÌÙɯÐÕÊÙÌÈÚÌÚɯÐÍɯ

ÛÏÌɯ×ÙÐÊÌɯÖÍɯ×ÙÖËÜÊÛɯƕɯÐÕÊÙÌÈÚÌÚɯÚÜÉÚÛÈÕÛÐÈÓÓàɯÈÕËɯÛÖɯÚÏÖÞɯÓÖÞÌÙɯÐÕËÌßɯÓÌÝÌÓÚɯÐÍɯÛÏÌɯ×ÙÐÊÌɯÖÍɯ×ÙÖËÜÊÛɯ

ƕɯËÌÊÙÌÈÚÌÚɯÚÜÉÚÛÈÕÛÐÈÓÓàȮɯÐȭÌȭȮɯÞÐÛÏɯÓÈÙÎÌɯÔÖÝÌÔÌÕÛÚɯÐÕɯÙÌÓÈÛÐÝÌɯ×ÙÐÊÌÚȮɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯÞÐÓÓɯÚÏÖÞɯ

ÈɯÎÙÌÈÛÌÙɯÓÌÝÌÓɯÖÍɯÝÖÓÈÛÐÓÐÛàɯÛÏÈÕɯÛÏÌɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯ3ġÙÕØÝÐÚÛɯÐÕËÌßɯȻÔÜÓÛÐ×ÓÐÌÙɯÌřÌÊÛɯÖÍɯÛÏÌɯ×ÙÐÊÌɯ

ÝÖÓÈÛÐÓÐÛàɯÖÕɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯÙÌÓÈÛÐÝÌɯÛÖɯÛÏÌɯ3ġÙÕØÝÐÚÛȼȭɯ 

3ÏÐÚɯÓÌÈËÚɯÛÖɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÌß×ÙÌÚÚÐÖÕÚɯÍÖÙɯÛÏÌɯÐÕËÐÊÌÚɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯÛÖɯÖÜÙɯÔÖËÌÓɯȹ+ÈÚ×ÌàÙÌÚȮɯ

/ÈÈÚÊÏÌȮɯÈÕËɯ3ġÙÕØÝÐÚÛɯ×ÙÐÊÌɯÐÕËÐÊÌÚȺȯ 

ὒὥὙȟί ρ ί ίὙ 

ὖὥὙȟί ρȾρ ί ίȾὙ  

ὝὙȟί Ὡ  

3ÏÖÚÌɯÈÙÌɯÚÐÔ×ÓÌɯÍÖÙÔÜÓÈÌɯÛÏÈÛɯÊÈÕɯÉÌɯÈ××ÙÖßÐÔÈÛÌËɯÜÚÐÕÎɯ3ÈàÓÖÙɯÌß×ÈÕÚÐÖÕÚȭ 

 

Ɨȭƕ +ÐÕÌÈÙɯ×ÙÌÚÌÕÛÈÛÐÖÕ 

%ÖÙɯÚÐÔ×ÓÐÊÐÛàɯ×ÜÙ×ÖÚÌÚɯÞÌɯÚÛÈÙÛɯÞÐÛÏɯÛÏÌɯÓÐÕÌÈÙɯÍÖÙÔÜÓÈÛÐÖÕȭɯ4ÚÐÕÎɯÛÏÌɯÌß×ÈÕÚÐÖÕÚɯÍÖÙɯÓÖÎÈÙÐÛÏÔÚɯ

ÈÕËɯÌß×ÖÕÌÕÛÐÈÓÚɯÈÚɯÞÌÓÓɯÈÚɯÍÖÙɯÛÏÌɯÐÕÝÌÙÚÌɯÍÜÕÊÛÐÖÕȮɯÈÕËɯËÐÚÊÈÙËÐÕÎɯÏÐÎÏÌÙɯÛÏÈÕɯÛÏÐÙËɪÖÙËÌÙɯ

ÛÌÙÔÚ3ȮɯÞÌɯÖÉÛÈÐÕɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯ3ÈàÓÖÙɯÈ××ÙÖßÐÔÈÛÐÖÕÚɯÈÙÖÜÕËɯȹ1ǻƕȺȯ 

ὒὥὙȟί ρ ίὙ ρ 

ὖὥὙȟί ρ ίὙ ρ ί ρίὙ ρ ίί ρ Ὑ ρ ὕ Ὑ ρ  

 
2ɯ3ÏÌɯÐËÌÈɯÖÍɯÛÏÐÚɯÔÖËÌÓɯÞÈÚɯËÌÝÌÓÖ×ÌËɯÞÐÛÏɯÐÕ×ÜÛÚɯÍÙÖÔɯ$ȭɯ#ÐÌÞÌÙÛȭ 
3ɯ-ÖÛÌɯÛÏÈÛɯÛÏÌɯÍÈÊÛɯÛÏÈÛɯÛÏÌɯŗÙÚÛɯÈÕËɯÚÌÊÖÕËɪÖÙËÌÙɯ3ÈàÓÖÙɯÚÌÙÐÌÚɯÌß×ÈÕÚÐÖÕÚɯÍÖÙɯÛÏÌɯ%ÐÚÏÌÙɯÈÕËɯ3ġÙÕØÝÐÚÛɯ

ÐÕËÐÊÌÚɯÊÖÐÕÊÐËÌɯÏÈÚɯÉÌÌÕɯÒÕÖÞÕɯÚÐÕÊÌɯ#ÐÌÞÌÙÛɯȹƕƝƛƜȺȭ 



%ÐÚÏÌÙɯÝÌÙÚÜÚɯ3ġÙÕØÝÐÚÛ ƕƕ 8ÜÙÐɯ#ÐÒÏÈÕÖÝ 

ὝὙȟί ρ ίὙ ρ
ρ

ς
ί ρίὙ ρ

ρ

φ
ίί ρ ί ς Ὑ ρ ὕ Ὑ ρ  

.ÙɯÛÏÌɯÓÐÕÌÈÙɯÈ××ÙÖßÐÔÈÛÐÖÕɯÖÍɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯȹὊὙȟί ὒὥὙȟί ὖὥὙȟί ȾςȺɯÊÈÕɯÉÌɯ

ÞÙÐŲÌÕɯÈÚɯ4ȯ 

ὊὙȟί ρ ίὙ ρ
ρ

ς
ί ρίὙ ρ

ρ

ς
ίί ρ Ὑ ρ ὕ Ὑ ρ  

%ÐÕÈÓÓàȮ 

ὊὙȟί ὝὙȟί ί
ρ

φ

ί

ς

ί

σ
Ὑ ρ ὕ Ὑ ρ  

'ÖÞÌÝÌÙȮɯ ÛÏÌɯ È××ÙÖßÐÔÈÛÐÖÕɯÐÕɯ ÛÌÙÔÚɯ ÖÍɯÓÐÕÌÈÙɯ×ÙÐÊÌɯ ËÌÝÐÈÛÐÖÕÚɯ ËÖÌÚɯ ÕÖÛɯ ÈÊÊÖÜÕÛɯ ÍÖÙɯ ÛÏÌɯ

ÚàÔÔÌÛÙÐÊÈÓ5ɯÈÕËɯÏÐÎÏÓàɯÕÖÕÓÐÕÌÈÙɯÕÈÛÜÙÌɯÖÍɯÛÏÌɯ%ÐÚÏÌÙɤ3ġÙÕØÝÐÚÛɯÙÈÛÐÖɯÈÕËɯÉÌÊÖÔÌÚɯØÜÐÛÌɯ

ËÐÚÛÖÙÛÐÝÌɯÍÖÙɯÈÕàɯ1ɯËÌÝÐÈÛÐÕÎɯÍÙÖÔɯƕɯÐÕɯÈɯÚÐÎÕÐŗÊÈÕÛɯÔÈÕÕÌÙȮɯÔÈÒÐÕÎɯÐÛɯÜÕŗÛɯÍÖÙɯÛÏÌɯ×ÜÙ×ÖÚÌɯÖÍɯ

ÚÛÜËàÐÕÎɯÛÏÌɯÌřÌÊÛÚɯÖÍɯÓÈÙÎÌɯ×ÙÐÊÌɯÚÏÖÊÒÚɯÐÕɯÖÜÙɯÔÖËÌÓɯȹÛÏÖÜÎÏɯÛÏÐÚɯÈ××ÙÖßÐÔÈÛÐÖÕɯÞÐÓÓɯÉÌɯ.*ɯÍÖÙɯ

ÚÔÈÓÓÌÙɯËÐřÌÙÌÕÊÌÚȺȭɯ3ÏÜÚȮɯÞÌɯÞÐÓÓɯÏÈÝÌɯÛÖɯÔÖÝÌɯÖÕɯÛÖɯÕÖÕɪÓÐÕÌÈÙɯÈ××ÙÖßÐÔÈÛÐÖÕÚȭ 

 

ƗȭƖ %ÐÙÚÛɯÓÖÎÈÙÐÛÏÔÐÊɯ×ÙÌÚÌÕÛÈÛÐÖÕ 

%ÖÙÛÜÕÈÛÌÓàȮɯÛÏÌÙÌɯÐÚɯÈɯÔÖÙÌɯÌŚÊÐÌÕÛɯÞÈàɯÛÖɯÈ××ÙÖßÐÔÈÛÌɯÛÏÌɯÐÕËÐÊÌÚȭɯ%ÙÖÔɯ#ÐÒÏÈÕÖÝɯȹƖƔƖƘȺȮɯ×ȭƕƖȮɯ

Ȼ#ÐÒÏÈÕÖÝɪ ɪ-ÌÞɪ$ÓÌÔÌÕÛÈÙàɪ(ÕËÌßȭ×ËÍɯȹÜÕÌÊÌȭÖÙÎȺȼɯÞÌɯÒÕÖÞɯÛÏÈÛɯÐÕɯÛÏÌɯÎÌÕÌÙÈÓɯÊÈÚÌȮɯÛÏÌɯÓÖÎɯ

ËÐřÌÙÌÕÊÌɯÉÌÛÞÌÌÕɯÛÏÌɯÐÕËÐÊÌÚɯÐÚɯËÌÚÊÙÐÉÌËɯÉàɯÌß×ÙÌÚÚÐÖÕɯȹƕƔȺɯÖÍɯÛÏÌɯ×È×ÌÙȯ 

ὰέὫ ὊὀȟἻȟἻȟ‍  ὰέὫ ὝὀȟἻȟἻȟ‍
ρ

φ
  
‍

τ
ộἬỚ          ρ 

6ÏÌÙÌɯὼ ȾБ
Ἳ

ȮɯÈÕËɯБ
Ἳ

ɯÐÚɯÛÏÌɯ&ÌÖÔÌÛÙÐÊɯ+ÈÚ×ÌàÙÌÚɯÐÕËÌßɯȹ&+ȺȭɯộἬỚȮɯÖÙɯÛÏÌɯÛÏÐÙËɯ

ÔÖÔÌÕÛȮɯÜÚÐÕÎɯÛÏÌɯÕÖÛÈÛÐÖÕɯὨ ὰέὫ ὼɯÈÕËɯộἬỚ ВÓὨ ȮɯÐÚɯÛÏÌɯÔÌÈÚÜÙÌɯÖÍɯÚÒÌÞÕÌÚÚɯÐÕɯ×ÙÐÊÌɯ

ÊÏÈÕÎÌÚȭɯɯ(ÛɯÐÚɯÈÚÚÜÔÌËɯÏÌÙÌɯÛÏÈÛɯÛÏÌɯÐÛÌÔɯÚÏÈÙÌÚɯÚɯÊÏÈÕÎÌɯÞÐÛÏɯ×ÙÐÊÌÚɯÞÐÛÏɯÌÓÈÚÛÐÊÐÛàɯϕȯɯ

Ó ÓὩ ȾВÓὩ ȭɯ 

3ÏÌɯÌß×ÌÕËÐÛÜÙÌɯÚÏÈÙÌɯÌÓÈÚÛÐÊÐÛàɯϕɯÌØÜÈÓÚɯáÌÙÖɯÞÏÌÕɯÈÓÓɯÌß×ÌÕËÐÛÜÙÌɯÚÏÈÙÌÚɯÚÛÈàɯÛÏÌɯÚÈÔÌɯÉÌÛÞÌÌÕɯ

ÛÏÌɯÛÞÖɯ×ÌÙÐÖËÚɯÕÖÛɯÙÌÈÊÛÐÕÎɯÛÖɯ×ÙÐÊÌɯÊÏÈÕÎÌÚȮɯÛÏÐÚɯÈÓÚÖɯÔÌÈÕÚɯÛÏÈÛɯØÜÈÕÛÐÛÐÌÚɯÈÙÌɯÐÕÝÌÙÚÌÓàɯ

×ÙÖ×ÖÙÛÐÖÕÈÓɯÛÖɯ×ÙÐÊÌÚȰɯÈÕËɯϕɯÌØÜÈÓÚɯÖÕÌɯÞÏÌÕɯÐÛÌÔɯØÜÈÕÛÐÛÐÌÚɯËÖɯÕÖÛɯÙÌÚ×ÖÕËɯÛÖɯ×ÙÐÊÌɯÊÏÈÕÎÌÚɯ

ÈÕËɯÚÛÈàɯ×ÙÖ×ÖÙÛÐÖÕÈÓɯÉÌÛÞÌÌÕɯÛÏÌɯÛÞÖɯ×ÌÙÐÖËÚȭɯ 

2ÌŲÐÕÎɯÛÏÌɯÚÏÈÙÌɯÌÓÈÚÛÐÊÐÛàɯϕɯÛÖɯƔɯÒÌÌ×ÚɯÈÓÓɯÚÏÈÙÌÚɯÚɯÊÖÕÚÛÈÕÛɯÉÌÛÞÌÌÕɯÛÏÌɯÛÞÖɯ×ÌÙÐÖËÚȮɯÈÕËɯÐÕɯÛÏÐÚɯ

ÊÈÚÌȮɯÞÌɯÊÈÕɯÞÙÐÛÌȯ 

 
4ɯ-ÖÛÌɯÛÏÈÛɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯÊÈÕɯÉÌɯÈ××ÙÖßÐÔÈÛÌËɯÐÕɯÛÏÐÚɯÔÈÕÕÌÙɯÖÕÓàɯÍÖÙɯÚÔÈÓÓɯÝÈÓÜÌÚɯÖÍɯ1ȭ 
5ɯ,ÌÈÕÐÕÎɯÛÏÈÛɯÛÏÌɯÌřÌÊÛɯÖÍɯ×ÙÐÊÌɯÚÏÖÊÒɯ1ɯÞÐÓÓɯÉÌɯÌØÜÐÝÈÓÌÕÛɯÛÖɯÛÏÌɯÌřÌÊÛɯÖÍɯƕɤ1ɯÞÐÛÏɯÈÕɯÖ××ÖÚÐÛÌɯÚÐÎÕȭ 

https://stats.unece.org/ottawagroup/download/Dikhanov-A-New-Elementary-Index.pdf


%ÐÚÏÌÙɯÝÌÙÚÜÚɯ3ġÙÕØÝÐÚÛ ƕƖ 8ÜÙÐɯ#ÐÒÏÈÕÖÝ 

ὰέὫ ὊὀȟἻȟἻȟπ  ὰέὫ ὝὀȟἻȟἻȟπ
ρ

φ
ộἬỚ 

-ÖÛÐÕÎɯÛÏÈÛɯÓÖÎȹ&+ȺɯǻɯÚÙɯÈÕËɯÙɯǻɯÓÖÎȹ1ȺȮɯÞÐÛÏɯÈÓÓɯÖÛÏÌÙɯ×ÙÐÊÌÚɯÒÌ×ÛɯÊÖÕÚÛÈÕÛȮɯÞÌɯÎÌÛ 

ộἬỚ ρ ί π ίὶ ίὶ ίὶ ίρ σί ςί ὶ 

%ÙÖÔɯÞÏÐÊÏɯÞÌɯÐÔÔÌËÐÈÛÌÓàɯÖÉÛÈÐÕȯ 

ὰέὫ Ὂὶȟί  ὰέὫ Ὕὶȟί ί
ρ

φ

ί

ς

ί

σ
ὶ          ς 

3ÏÐÚɯÌß×ÙÌÚÚÐÖÕɯÊÈÕɯÉÌɯÙÌɪÞÙÐŲÌÕɯÈÚɯÛÏÌɯÔÜÓÛÐ×ÓÐÌÙɯÌřÌÊÛɯÖÕɯÛÏÌɯ%ÐÚÏÌÙɯÙÌÓÈÛÐÝÌɯÛÖɯÛÏÌɯ3ġÙÕØÝÐÚÛɯÈÚɯ

ÙɯÊÏÈÕÎÌÚȯ 

ὰέὫ Ὂὶȟί ὰέὫ Ὕὶȟί ρ
ρ

φ

ί

ς

ί

σ
ὶ          σ 

3ÏÌɯÔÜÓÛÐ×ÓÐÌÙɯÌřÌÊÛɯρ ὶɯÐÚɯÈÓÞÈàÚɯÎÙÌÈÛÌÙɯÛÏÈÕɯÖÕÌɯÐÍɯÚɯǾɯƔȭƙȭɯ3ÏÜÚȮɯÈÕɯÌÙÙÖÙɯÐÕɯ×ÙÐÊÌɯ

ÙɯÞÖÜÓËɯÈÓÞÈàÚɯÊÙÌÈÛÌɯÈɯÉÐÎÎÌÙɯÑÖÓÛɯÛÖɯÛÏÌɯ%ÐÚÏÌÙɯÛÏÈÕɯÛÖɯÛÏÌɯ3ġÙÕØÝÐÚÛɯÐÕËÌßȭɯ3ÏÐÚɯÞÖÜÓËɯÈÓÚÖɯÞÖÙÒɯ

ÍÖÙɯÖÛÏÌÙɯ×ÙÐÊÌɯÏÐÒÌÚɯÖÙɯËÙÖ×ÚȮɯÚÜÊÏɯÈÚɯÍÈÚÛɪËÌÊÓÐÕÐÕÎɯÛÌÊÏɯ×ÙÐÊÌÚɯÖÝÌÙɯÛÐÔÌȭɯ3ÏÌɯÔÜÓÛÐ×ÓÐÌÙɯÌřÌÊÛɯ

ÙÌÈÊÏÌÚɯÛÏÌɯÔÈßÐÔÜÔɯÈÛɯÚɯÉÌÐÕÎɯÈÙÖÜÕËɯƖƔǔɯȹÛÏÐÚɯÐÚɯὥὶὫάὥὼί ȮɯƔȀÚȀƕȮɯÈÓÚÖɯÚÌÌɯ%ÐÎÜÙÌɯ

 Ⱥȭ 

 

ƗȭƗ 2ÌÊÖÕËɯÓÖÎÈÙÐÛÏÔÐÊɯ×ÙÌÚÌÕÛÈÛÐÖÕ 

3ÏÌÙÌɯÐÚɯÈÕÖÛÏÌÙɯÞÈàɯÛÖɯÈÙÙÐÝÌɯÈÛɯÍÖÙÔÜÓÈÌɯȹƖȺɯÈÕËɯȹƗȺȭɯ6ÙÐÛÐÕÎɯÛÏÌɯÐÕËÐÊÌÚɯËÐÙÌÊÛÓàɯÐÕɯÓÖÎɯÍÖÙÔȮɯÞÌɯ

ÎÌÛȯ 

ὰέὫ Ὕὶȟί ὰέὫ Ὡ ί ÌÏÇ2 Óὶ 

ὰέὫ ὒὥὶȟί ὰέὫ ρ ί ί Ὑ ὰέὫ ρ ί ίὩ  

ὰέὫ ὖὥὶȟί ὰέὫ ρ ί ί ȾὙ ὰέὫ ρ ί ίὩ   

4ÚÐÕÎɯÛÏÌɯÌß×ÈÕÚÐÖÕÚɯÍÖÙɯÓÖÎÈÙÐÛÏÔÚɯÈÕËɯÌß×ÖÕÌÕÛÐÈÓÚȮɯÈÕËɯËÐÚÊÈÙËÐÕÎɯÈÓÓɯÛÌÙÔÚɯÏÐÎÏÌÙɯÛÏÈÕɯÛÏÌɯ

ÍÖÜÙÛÏɯÖÙËÌÙȮɯÞÌɯÖÉÛÈÐÕɯÛÏÌɯÍÖÓÓÖÞÐÕÎȯ 

ὰέὫ ὒὥὶȟί ίὶ
ί

ς
ρ ίὶ

ί

φ
ςί σί ρὶ

ί

ςτ
ρ χί ρςί φί ὶ ὕὶ      

ὰέὫ ὖὥὶȟί ίὶ
ί

ς
ρ ίὶ

ί

φ
ςί σί ρὶ

ί

ςτ
ρ χί ρςί φί ὶ ὕὶ      

3ÏÜÚȮɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯÐÚɯÈ××ÙÖßÐÔÈÛÌËɯÈÚȯ 

ὰέὫ Ὂὶȟί ίὶί
ρ

φ

ί

ς

ί

σ
ὶ ὕὶ      



%ÐÚÏÌÙɯÝÌÙÚÜÚɯ3ġÙÕØÝÐÚÛ ƕƗ 8ÜÙÐɯ#ÐÒÏÈÕÖÝ 

.ÙȮ 

ὰέὫ Ὂὶȟί ίὶ
ρ

φ
ίὶ ρ ςί ρ ί ὕὶ      

-ÖÛÌɯÛÏÈÛɯÛÏÌɯÍÖÜÙÛÏɪÖÙËÌÙɯÛÌÙÔÚɯÎÌÛɯÊÈÕÊÌÓÌËɯÖÜÛȭ 

%ÐÕÈÓÓàȮɯÛÏÌɯËÐÚÛÈÕÊÌɯÉÌÛÞÌÌÕɯÛÏÌɯ%ÐÚÏÌÙɯÈÕËɯ3ġÙÕØÝÐÚÛɯÐÕËÐÊÌÚɯÊÈÕɯÉÌɯÌß×ÙÌÚÚÌËɯÈÚɯÖÜÙɯÈÓÙÌÈËàɯ

ÍÈÔÐÓÐÈÙɯÌß×ÙÌÚÚÐÖÕɯȹƖȺȮɯÌßÊÌ×ÛɯÛÏÈÛɯÕÖÞɯÐÛɯÐÚɯÊÖÙÙÌÊÛɯÜ×ɯÛÖɯÛÏÌɯÍÖÜÙÛÏɯÖÙËÌÙȯ 

ὰέὫ Ὂὶȟί  ὰέὫ Ὕὶȟί ί
ρ

φ

ί

ς

ί

σ
ὶ ὕὶ           σὥ 

 

'ÌÙÌɯÐÚɯÛÏÌɯÚÐÔ×ÓÌɯÐÕÛÜÐÛÐÖÕɯÉÌÏÐÕËɯÛÏÌɯÈÓÎÌÉÙÈ6ȯɯ3ÏÌɯ3ġÙÕØÝÐÚÛɯ×ÙÐÊÌɯÐÕËÌßɯÚÛÈÙÛÚɯÖřɯÉàɯÛÈÒÐÕÎɯ

ÓÖÎÈÙÐÛÏÔÚɯÖÍɯÛÏÌɯ×ÙÐÊÌɯÙÈÛÐÖÚɯÐÕɯÚÊÖ×ÌɯÈÕËɯÛÏÌÕɯÈÝÌÙÈÎÌÚɯÛÏÌÚÌɯÓÖÎɯ×ÙÐÊÌɯÙÈÛÐÖÚȭɯ3ÈÒÐÕÎɯÓÖÎÈÙÐÛÏÔÚɯ

ÊÖÔ×ÙÌÚÚÌÚɯÛÏÌɯÈÔÖÜÕÛɯÖÍɯÝÈÙÐÈÛÐÖÕɯÐÕɯÛÏÌÚÌɯ×ÙÐÊÌɯÙÈÛÐÖÚȭɯ3ÏÌɯ/ÈÈÚÊÏÌȮɯ+ÈÚ×ÌàÙÌÚȮɯÈÕËɯ%ÐÚÏÌÙɯ

ÐÕËÌßÌÚɯÈÝÌÙÈÎÌɯÛÏÌɯÙÈÞɯ×ÙÐÊÌɯÙÈÛÐÖÚɯÚÖɯÈɯÉÐÎɯÖÜÛÓÐÌÙɯ×ÙÐÊÌɯÙÈÛÐÖɯÞÐÓÓɯÏÈÝÌɯÈɯÉÐÎÎÌÙɯÌřÌÊÛɯÖÕɯÛÏÌɯ

ÙÌÚÜÓÛÐÕÎɯÐÕËÌßɯÛÏÈÕɯÈÝÌÙÈÎÐÕÎɯÛÏÌɯÓÖÎɯ×ÙÐÊÌɯÙÈÛÐÖÚɯÈÕËɯÛÏÌÕɯÌß×ÖÕÌÕÛÐÈÛÐÕÎɯÛÏÌɯÈÝÌÙÈÎÌȭɯɯɯ 

 

Ƙȭ $ß×ÓÈÐÕÐÕÎɯÛÏÌɯ-(/ ɯ/"$ɯÐÕËÌßɯËÐÚÊÙÌ×ÈÕÊÐÌÚɯÞÐÛÏɯÛÏÌɯÔÖËÌÓɯÖÍɯÛÏÌɯÛÌÊÏɯÐÛÌÔÚɀɯ×ÙÐÊÌɯ

ÚÏÖÊÒÚ 

%ÐÙÚÛȮɯÐÛɯÞÐÓÓɯÉÌɯÜÚÌÍÜÓɯÛÖɯÐÕÝÌÚÛÐÎÈÛÌɯÏÐÎÏÌÙɪÓÌÝÌÓɯÈ××ÙÖßÐÔÈÛÐÖÕÚɯÖÍɯÛÏÌɯÔÖËÌÓɯÈÚɯÐÕɯÖÜÙɯÊÈÚÌɯÛÏÌɯ

×ÙÐÊÌɯɁÚÏÖÊÒÚɂɯÈÙÌɯÌßÛÙÌÔÌÓàɯÓÈÙÎÌɯÖÝÌÙɯÛÏÌɯƕƝƝƔɪƖƔƖƗɯ×ÌÙÐÖËȭɯ%ÙÖÔɯ#ÐÒÏÈÕÖÝɯȹƖƔƖƘÉȮɯ1ÈÕÎÌɯÖÍɯ

×ÖÚÚÐÉÓÌɯÙÌÚÜÓÛÚɯÍÖÙɯÊÌÙÛÈÐÕɯÊÓÈÚÚÌÚɯÖÍɯÚÜ×ÌÙÓÈÛÐÝÌɯ×ÙÐÊÌɯÐÕËÐÊÌÚȮɯ --$7ɯ((ȮɯÍÖÙÛÏÊÖÔÐÕÎȺɯÞÌɯÒÕÖÞɯÛÏÈÛɯ

ÞÏÌÕɯϕɯǻɯƔȮɯÛÏÌɯËÐÚÛÈÕÊÌɯÉÌÛÞÌÌÕɯÛÏÌɯ%ÐÚÏÌÙɯÈÕËɯ3ġÙÕØÝÐÚÛɯÐÕËÐÊÌÚɯÊÈÕɯÉÌɯÈ××ÙÖßÐÔÈÛÌËɯÈÚȯ 

ὰέὫ ὊὀȟἻȟἻȟπ  ὰέὫ ὝὀȟἻȟἻȟπ
ρ

φ
ộἬỚ

ρ

ρςπ
ộἬỚ ρπộἬỚộἬỚ     τ 

3ÏÜÚȮɯÜÚÐÕÎɯÛÏÌɯÚÈÔÌɯËÌÙÐÝÈÛÐÖÕÚɯÈÚɯÐÕɯÛÏÌɯÊÈÚÌɯÈÉÖÝÌɯÍÖÙɯÛÏÌɯÛÏÐÙËɪÖÙËÌÙɯÈ××ÙÖßÐÔÈÛÐÖÕȮɯÛÏÌɯ

ËÐÚÛÈÕÊÌɯÉÌÛÞÌÌÕɯÛÏÌɯ3ġÙÕØÝÐÚÛɯÈÕËɯ%ÐÚÏÌÙɯÐÕËÐÊÌÚɯÜÚÐÕÎɯÛÏÌɯŗÍÛÏɪÖÙËÌÙɯÈ××ÙÖßÐÔÈÛÐÖÕɯÉÌÊÖÔÌÚȯ 

ὰέὫ Ὂὶȟί  ὰέὫ Ὕὶȟί ί
ρ

φ

ί

ς

ί

σ
ὶ ί

ρ

ρςπ

ί

ψ
υ
ί

ρς

ί

ς

ί

υ
ὶ ὕὶ         υ  

.ÙȮɯÐÍɯÚɯÐÚɯÚÔÈÓÓȮɯÛÏÌɯÈÉÖÝÌɯÌß×ÙÌÚÚÐÖÕɯÚÐÔ×ÓÐŗÌÚɯÛÖȯ 

ὰέὫ Ὂὶȟί  ὰέὫ Ὕὶȟί
ί

φ
ὶ

ί

ρςπ
ὶ ὕὶ           φ     

3ÏÌɯÚÈÔÌɯÙÌÚÜÓÛÚɯÊÈÕɯÉÌɯÖÉÛÈÐÕÌËɯÉàɯÈ××ÓàÐÕÎɯ3ÈàÓÖÙɯÌß×ÈÕÚÐÖÕÚɯËÐÙÌÊÛÓàɯÛÖɯὰέὫ ὒὥὶȟί

ὰέὫ ρ ί ίὩ ɯÈÕËɯὰέὫ ὖὥὶȟί  ὰέὫ ρ ί ίὩ  ɯÈÚɯÐÕɯ2ÌÊÛÐÖÕɯƗȭƗɯÖÍɯ"ÏÈ×ÛÌÙɯƗȭ 

 
6ɯ3ÏÐÚɯ×ÈÙÈÎÙÈ×ÏɯÐÚɯËÜÌɯÛÖɯ$ȭɯ#ÐÌÞÌÙÛɯȹÍÙÖÔɯ×ÙÐÝÈÛÌɯÊÖÙÙÌÚ×ÖÕËÌÕÊÌȺȭ 



%ÐÚÏÌÙɯÝÌÙÚÜÚɯ3ġÙÕØÝÐÚÛ ƕƘ 8ÜÙÐɯ#ÐÒÏÈÕÖÝ 

(ÛɯÐÚɯÞÖÙÛÏÞÏÐÓÌɯÛÖɯÕÖÛÌɯÛÏÈÛɯÛÏÌɯŗÍÛÏɯÖÙËÌÙɯÛÌÙÔɯÉÌÊÖÔÌÚɯÊÖÔÔÌÕÚÜÙÈÛÌɯÛÖɯÛÏÌɯÛÏÐÙËɯÛÌÙÔɯÈÛɯÛÏÌɯ

ÝÈÓÜÌɯÖÍɯ×ÙÐÊÌɯÚÏÖÊÒɯÖÍɯÈ××ÙÖßÐÔÈÛÌÓàɯ1ɯǽɯ$ß×ȹ2ØÙȹƕƖƔɤƚȺȺɯǻɯƜƜȭɯ(ÕɯÖÜÙɯÊÈÚÌȮɯÛÏÌɯÙÌÓÈÛÐÝÌɯËÌÊÓÐÕÌɯÖÍɯ

ÛÌÊÏɯ×ÙÐÊÌÚɯÝÌÙÚÜÚɯÕÖÕɪÛÌÊÏɯÖÝÌÙɯÛÏÌɯƕƝƝƔɯɪɯƖƔƖƗɯ×ÌÙÐÖËɯÐÚɯƘƖȭƝƛɯÛÐÔÌÚɯȹȵȺȮɯÚÖɯÐÛɯÐÚɯØÜÐÛÌɯÏÐÎÏȭɯ3ÏÜÚȮɯ

ÐÛɯÉÌÊÖÔÌÚɯÉÌÕÌŗÊÐÈÓɯÛÖɯÜÚÌɯÛÏÌɯŗÍÛÏɯÖÙËÌÙɯÈ××ÙÖßÐÔÈÛÐÖÕȭɯ ÝÌÙÈÎÌɯÞÌÐÎÏÛɯÖÍɯÛÏÌɯÛÌÊÏɯ×ÙÖËÜÊÛÚɯÐÚɯ

ƖȭƔƕǔȮɯÚÖɯÐÛɀÚɯÕÖÛɯÕÌÎÓÐÎÌÈÉÓÌȭɯ3ÏÐÚɯÑÜÚÛÐŗÌÚɯÜÚÐÕÎɯÌß×ÙÌÚÚÐÖÕɯȹƙȺȭɯ 

3ÏÜÚȮɯÞÌɯÌÚÛÐÔÈÛÌɯÛÏÌɯÌřÌÊÛɯÖÍɯÛÏÌɯÛÏÐÙËɯÛÌÙÔɯÛÖɯÉÌɯƔȭƕƚƜɯȹÐÕɯÓÖÎÚȺȮɯÛÏÌɯÌřÌÊÛɯÖÍɯÛÏÌɯŗÍÛÏɯÛÌÙÔɯɬɯ

ƔȭƔƝƔɯȹÐÕɯÓÖÎÚȺɯÖÙɯÛÈÒÌÕɯÛÖÎÌÛÏÌÙɯÛÏÖÚÌɯÛÞÖɯÛÌÙÔÚɯÈÔÖÜÕÛÚɯÛÖɯƔȭƖƙƜɯÞÏÐÊÏɯ×ÙÈÊÛÐÊÈÓÓàɯÌß×ÓÈÐÕÚɯÈÞÈàɯ

ÛÏÌɯÌÕÛÐÙÌɯÌßÛÌÕÛɯÖÍɯÖÜÙɯ%ÐÚÏÌÙɪ3ġÙÕØÝÐÚÛɯËÐÚÊÙÌ×ÈÕÊàɯȹƔȭƖƛƘɯǻɯÓÖÎɯȹƖȭƕƚɤƕȭƙƗȺȺȮɯÚÌÌɯ3ÈÉÓÌɯ ɯÍÖÙɯÛÏÌɯ

ËÐÙÌÊÛɯ%ÐÚÏÌÙɯÈÕËɯ3ġÙÕØÝÐÚÛɯÐÕËÐÊÌÚȭɯ(ÍɯÞÌɯÞÌÙÌɯÛÖɯÌß×ÓÈÐÕɯÛÏÌɯ%ÐÚÏÌÙɪ3ġÙÕØÝÐÚÛɯËÐÚÊÙÌ×ÈÕÊàɯÖÝÌÙɯ

ÈɯÚÏÖÙÛÌÙɯ×ÌÙÐÖËȮɯÚÈàɯÖÍɯƕƔɯÖÙɯƕƙɯàÌÈÙÚȮɯÛÏÌɯÛÏÐÙËɯÖÙËÌÙɯÈ××ÙÖßÐÔÈÛÐÖÕɯȹÌß×ÙÌÚÚÐÖÕɯȹƖȺȺɯÞÖÜÓËɯÉÌɯ

ÌÕÛÐÙÌÓàɯÚÜŚÊÐÌÕÛȭ 

3ÏÐÚɯÊÖÕŗÙÔÚɯÛÏÈÛɯÖÜÙɯÔÖËÌÓɯÐÚɯÈËÌØÜÈÛÌɯÍÖÙɯËÌÚÊÙÐÉÐÕÎɯÙÌÈÓɯÌřÌÊÛÚɯÖÍɯ×ÙÐÊÌɯÚÏÖÊÒÚɯÚÜÊÏɯÈÚɯ

ÛÌÊÏÕÐÊÈÓɯÊÏÈÕÎÌȭɯ ÚɯÛÏÌɯ&$*2ɯÐÚɯÉÜÐÓÛɯÜ×ÖÕɯÉÐÕÈÙàɯ%ÐÚÏÌÙɯÐÕËÐÊÌÚȮɯÈÕËɯÛÏÌɯ""#ɯÐÚɯÊÖÕÚÛÙÜÊÛÌËɯÖÍɯ

ÉÐÕÈÙàɯ3ġÙÕØÝÐÚÛɯÐÕËÐÊÌÚȮɯÖÜÙɯÔÖËÌÓɯÊÈÕɯÉÌɯÜÚÌËɯÛÖɯÌß×ÓÈÐÕɯÛÏÌɯËÐÚÊÙÌ×ÈÕÊÐÌÚɯÉÌÛÞÌÌÕɯÛÏÌɯ&$*2ɯ

ÈÕËɯ""#ɯÐÕËÐÊÌÚȭ 

+ÌÛɯÜÚɯÈ××ÓàɯÖÜÙɯÔÖËÌÓɯÛÖɯÌß×ÓÈÐÕɯÛÏÌɯÔÜÓÛÐ×ÓÐÌÙɯÌřÌÊÛɯÖÕɯÛÏÌɯ&$*2ɯÚàÚÛÌÔȭɯ3ÏÌɯƖƔƖƗɤƕƝƝƔɯ&$*2ɯ

ÐÕËÌßɯÊÈÕɯÉÌɯÞÙÐŲÌÕɯÜÚÐÕÎɯÐÛÚɯÊÖÕÚÛÐÛÜÌÕÛɯÉÐÕÈÙàɯ%ÐÚÏÌÙɯÐÕËÐÊÌÚɯÈÚȯ 

ὰέὫ ὋὉὑὛ
ρ

στ
ὰέὫ Ὂ  ὰέὫ Ὂ       χ 

3ÏÐÚɯÌß×ÙÌÚÚÐÖÕɯÊÈÕɯÉÌɯÙÌÞÙÐŲÌÕɯÐÕɯÛÏÌɯÐÕÛÌÎÙÈÓɯÍÖÙÔȭɯ3ÏÜÚȮɯÈÚÚÜÔÐÕÎɯÛÏÈÛɯÛÏÌɯÈÝÌÙÈÎÌɯÙÈÛÌɯÖÍɯ

ÙÌÓÈÛÐÝÌɯ×ÙÐÊÌɯËÌÊÓÐÕÌÚɯÍÖÙɯÛÏÌɯÛÌÊÏɯ×ÙÖËÜÊÛÚɯÏÈÚɯÉÌÌÕɯÊÖÕÚÛÈÕÛɯÖÝÌÙɯÛÏÌɯ×ÌÙÐÖËȮɯÈÕËɯÜÚÐÕÎɯ

Ìß×ÙÌÚÚÐÖÕɯȹƚȺɯÛÖɯÈ××ÙÖßÐÔÈÛÌɯÛÏÌɯ%ÐÚÏÌÙɯɬɯ3ġÙÕØÝÐÚÛɯËÐÚÊÙÌ×ÈÕÊÐÌÚȮɯÞÌɯÖÉÛÈÐÕɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÍÖÙɯ

ὰέὫ ЎὋὉὑὛ ὰέὫ ὋὉὑὛὰέὫ ὅὅὈȯ 

ὰέὫ ЎὋὉὑὛ ίȾὝ
ρ

φ
ὶ
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Ὕ

ρ

ρςπ
ὶ
ὸ

Ὕ

ρ
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ὶ
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Ὕ

ρ
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ὶ
Ὕ ὸ

Ὕ
Ὠὸ     ψ 

'ÌÙÌɯÞÌɯÚÊÈÓÌËɯÛÏÌɯÛÐÔÌɯ×ÌÙÐÖËɯÞÐÛÏÖÜÛɯÓÖÚÚɯÖÍɯÎÌÕÌÙÈÓÐÛàɯÛÖɯȻƔȰɯ3ȼȭɯ3ÏÌÕɯÛÏÌɯÛÌÊÏɯ×ÙÐÊÌɯÚÏÖÊÒɯ

ÉÌÊÖÔÌÚɯὶɯÍÖÙɯÛÐÔÌɯÛȮɯÈÚÚÜÔÐÕÎɯÈɯÊÖÕÚÛÈÕÛɯÙÈÛÌɯÖÍɯÙÌÓÈÛÐÝÌɯ×ÙÐÊÌɯËÌÊÓÐÕÌɯÍÖÙɯÛÌÊÏɯÐÛÌÔÚɯÖÝÌÙɯÛÏÌɯ

×ÌÙÐÖËȭɯ3ÈÒÐÕÎɯÛÏÌɯËÌŗÕÐÛÌɯÐÕÛÌÎÙÈÓɯÞÌɯÈÙÙÐÝÌɯÈÛɯȹÕÖÛÌɯÛÏÈÛɯ3ɯÎÌÛÚɯÊÈÕÊÌÓÌËɯÖÜÛȺȯ 

ὰέὫ ЎὋὉὑὛ ίσφπ ὶ ὶ σπ         ω 

-ÖÞɯÞÌɯÊÈÕɯŗÕËɯÖÜÛɯÛÏÌɯÙÈÛÐÖɯÖÍɯÌß×ÙÌÚÚÐÖÕɯȹƝȺɯÛÖɯÌß×ÙÌÚÚÐÖÕɯȹƚȺɯÜÕËÌÙɯÛÏÌɯÈÚÚÜÔ×ÛÐÖÕɯÛÏÈÛɯÚɯÐÚɯ

ÚÔÈÓÓȯ 

ὰέὫ ЎὋὉὑὛ ȾὰέὫ Ὂ  ὰέὫ Ὕ
ρ

σ

ρπ

σὶ ςπ
          ρπ 
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3ÏÜÚȮɯὰέὫ ЎὋὉὑὛɯÈÛɯÐÛÚɯÔÐÕÐÔÜÔɯËÖÌÚɯÕÖÛɯËÙÖ×ɯÉÌÓÖÞɯƕɤƗɯÖÍɯ ὰέὫ Ὂ  ὰέὫ Ὕ ȭɯȻ-ÖÛÌɯÛÏÈÛɯÐÍɯÞÌɯ

ÜÚÌɯÛÏÌɯÛÏÐÙËɯÖÙËÌÙɯÈ××ÙÖßÐÔÈÛÐÖÕÚɯȹÌß×ÙÌÚÚÐÖÕɯȹƖȺȺȮɯÌß×ÙÌÚÚÐÖÕɯȹƜȺɯÉÌÊÖÔÌÚɯÌØÜÈÓɯÛÖɯǗȭȼɯ ÕËɯÐÕɯ

ÖÜÙɯÊÈÚÌȮɯÞÏÌÙÌɯÙɯǻɯÓÖÎɯȹƘƖȭƝƛȺɯǻɯƗȭƛƚȮɯÛÏÌɯÚÏÖÊÒɯÖÍɯÛÌÊÏɯ×ÙÐÊÌÚɯÖÕɯ&$*2ɯÚÏÖÜÓËɯÉÌɯÈÙÖÜÕËɯƘƗȭƕǔɯ

ÖÍɯÛÏÌɯÚÏÖÊÒɯÖÕɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯÍÖÙɯÛÏÌɯÌÕËɯÖÍɯÛÏÌɯ×ÌÙÐÖËȭɯ(ÕɯÈÊÛÜÈÓÐÛàȮɯÍÙÖÔɯ3ÈÉÓÌɯ ɯÞÌɯŗÕËɯÛÏÌɯ

ÙÈÛÐÖɯÛÖɯÉÌɯÌØÜÈÓɯÛÖɯÈÉÖÜÛɯƙƔǔɯȹÊÖÔ×ÈÙÌɯÛÏÌɯÓÖÎÚɯÖÍɯÙÈÛÐÖÚɯÖÍɯÛÏÌɯËÐÙÌÊÛɯÈÕËɯÔÜÓÛÐÓÈÛÌÙÈÓɯÐÕËÐÊÌÚȺȭɯ

3ÏÌɯËÐřÌÙÌÕÊÌɯÉÌÛÞÌÌÕɯÛÏÌɯ×ÙÌËÐÊÛÌËɯÈÕËɯÈÊÛÜÈÓɯÝÈÓÜÌÚɯÊÈÕɯÉÌɯÈŲÙÐÉÜÛÌËɯÛÖɯÛÏÌɯÜÕÌÝÌÕɯ×ÈÊÌɯÖÍɯ

ÛÏÌɯÛÌÊÏɯÙÌÓÈÛÐÝÌɯ×ÙÐÊÌɯËÌÊÓÐÕÌÚɯÚÓÖÞÐÕÎɯËÖÞÕɯÛÖÞÈÙËÚɯÛÏÌɯÚÌÊÖÕËɯ×ÈÙÛɯÖÍɯÛÏÌɯ×ÌÙÐÖËɯȹÚÌÌɯÛÏÌɯÊÏÈÙÛɯ

ÉÌÓÖÞȺȯ 

 

 

 

(ÕɯÎÌÕÌÙÈÓȮɯÖÜÙɯÔÖËÌÓɯËÌÚÊÙÐÉÐÕÎɯÛÏÌɯÌřÌÊÛÚɯÖÍɯÈɯÛÌÊÏɯ×ÙÐÊÌɯÚÏÖÊÒɯÈËÌØÜÈÛÌÓàɯÌß×ÓÈÐÕÚɯÐÛÚɯÔÜÓÛÐ×ÓÐÌÙɯ

ÌřÌÊÛɯÖÕɯÛÏÌɯ%ÐÚÏÌÙɯÐÕËÌßɯÈÚɯÞÌÓÓɯÈÚɯÛÏÌɯËÐÚÛÖÙÛÐÖÕɯÖÍɯÛÏÌɯ&$*2ɯÐÕËÌßɯÐÕɯÛÏÐÚɯÚÐÛÜÈÛÐÖÕȭɯ3ÏÜÚȮɯÐÛɯÐÚɯ

ÐÔ×ÖÙÛÈÕÛɯÛÖɯÒÌÌ×ɯÐÕɯÔÐÕËɯÛÏÈÛɯÛÏÌɯ&$*2ɯÐÕËÌßȮɯÉÌÐÕÎɯÉÜÐÓÛɯÍÙÖÔɯÛÏÌɯÉÐÕÈÙàɯ%ÐÚÏÌÙɯÐÕËÐÊÌÚȮɯÐÚɯ
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Fig. 8. PLI changes by BH, by country, 2021 to 2017, OECD=0.0, ICP 2021, in logs
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Fig. 10. Fisher-Törnqvist ratio vs. ộἬ̂3 Ớ, NIPA 1990-2023, 

all items 
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Fig. 11. Fisher-Törnqvist ratio vs. s*R^3 (shocks), NIPA 1990 -2023, 

all items 
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Fig. 12. Fisher-Törnqvist ratio vs. ộἬ̂3 Ớ, 2021 ICP, binary


