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YTD, 

%  $  
12.06 2024 12.03 12.06 2024 

ADVE Matthews Asia Dividend Active ETF 10,21 1,2432 34,36  34,43  1,0082  
DFND Siren DIVCON Dividend Defender ETF 15,98 1,3937 42,52  42,34  0,9832  

DGRE 
WisdomTree Emerging Markets Quality 
Dividend Growth Fund 

7,89 1,1854 25,73 26,13 1,0636  

DGRW 
WisdomTree US Quality Dividend Growth 
Fund 

22,87 1,5860 85,29 85,21 0,9963  

DHDG 
FT Vest U.S. Equity Quarterly 2.5 to 15 
Buffer ETF 

9,14  0,8068 23,88  23,88  1,0000  

DNL 
WisdomTree Global ex-U.S. Quality 
Dividend Growth Fund 

4,40 1,1012 37,30 38,03 1,0806  

EFAD 
ProShares MSCI EAFE Dividend Growers 
ETF 

3,00 1,0684 39,13  39,19  1,0061  

EMDV 
ProShares MSCI Emerging Markets 
Dividend Growers ETF 

2,18 1,0495 43,91  43,94  1,0027  

EUDV 
ProShares MSCI Europe Dividend Growers 
ETF 

5,07 1,1171 48,85 49,07 1,0181  

FDV 
Federated Hermes U.S. Strategic Dividend 
ETF 

19,05 1,4777 28,48  27,79  0,9066  

GDIV Harbor Dividend Growth Leaders ETF 17,74 1,4415 15,74 15,68 0,9848  
HIDV AB US High Dividend ETF 30,22 1,8063 74,94 75,09 1,0080  

IHDG 
WisdomTree International Hedged Quality 
Dividend Growth Fund 

9,46 1,2243 44,31 45,32 1,0943  

IQDG 
WisdomTree International Quality Dividend 
Growth Fund 

2,61 1,0594 35,99 36,61 1,0707  

LEAD Siren DIVCON Leaders Dividend ETF 17,01 1,4216 71,09  70,70  0,9782  
NOBL ProShares S&P 500 Dividend Aristocrats ETF 13,96 1,3399 108,47  106,93  0,9444  

REGL 
ProShares S&P MidCap 400 Dividend 
Aristocrats ETF 

20,41 1,5157 88,40  87,17  0,9455  

SMDV 
ProShares Russell 2000 Dividend Growers 
ETF 

16,56 1,4094 74,89 74,28 0,9678  

VIG Vanguard Dividend Appreciation ETF 21,03 1,5333 204,68  203,51  0,9773  
VSDA VictoryShares Dividend Accelerator ETF 16,26 1,4013 55,17  54,34  0,9412  

*YTD,%   
19; 20] 
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- DEA-  
  

   

ln-  exp-  ln-  exp-  
      

ADVE 0,0519  0,0627  0,7252  0,5072  3; +4 3; +4 

DFND 0,2266  0,2720  0,1483  0,1039  4; +5 4; +4 
DGRE 0,0047  0,0056  0,9065  0,6268  1; +4 2; +4 
DGRW 0,4399  0,5219  0,7461  0,5215  1; +7 1; +6 
DHDG 0,6480  0,7128  2,0049  1,3295  6; 0 6; 0 
DNL 0,1175  0,1378  1,1746  0,8021  1; +3 1; +3 
EFAD 0,1931  0,2322  1,3049  0,9082  4; +2 4; +2 
EMDV 0,2232  0,2684  1,3631  0,9485  5; +1 5; +1 
EUDV 0,1168  0,1405  1,1491  0,7997  3; +3 3; +3 
FDV 0,2904  0,3298  0,1920  0,1330  4; 0 4; 0 
GDIV 0,2816  0,3372  0,0578  0,0404  3; +6 3; +5 
HIDV 0,6540  0,7307  2,0043  1,3278  0; +8 0; +7 
IHDG 0,0581  0,0687  0,7586  0,5214  0; +5 0; +5 

IQDG 0,1833  0,2149  1,3069  0,8915  2; +2 2; +2 
LEAD 0,2566  0,3070  0,0315  0,0221  4; +4 4; +4 
NOBL 0,1481  0,1759  0,3821  0,2671  7; +1 7; +1 
REGL 0,3472  0,4036  0,3827  0,2664  3; +2 3; +2 
SMDV 0,2387  0,2847  0,0877  0,0614  5; +3 5; +3 
VIG 0,3782  0,4473  0,4780  0,3340  2: +5 2; +4 
VSDA 0,2189  0,2579  0,1317  0,0920  6; +1 6; +1 

 ln-  exp-  
     

   ;   
 ;      

 

- DEA-
 

  
ln-  exp-  

    

ADVE* 13 13 12 12 

DFND* 9 9 10 10 

DGRE 14 14 14 14 

DGRW 2 2 2 2 

DHDG 20 20 20 20 

DNL* 16 15 16 16 

EFAD 18 18 17 18 

EMDV 19 19 19 19 
EUDV* 15 16 15 15 
FDV* 5 6 5 5 
GDIV* 6 5 6 6 
HIDV 1 1 1 1 
IHDG* 12 12 13 13 
IQDG* 17 17 18 17 
LEAD 7 7 7 7 
NOBL 11 11 11 11 
REGL 4 4 4 4 
SMDV 8 8 8 8 
VIG 3 3 3 3 
VSDA* 10 10 9 9 

*  
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  HIDV (AB US High Dividend 
ETF WisdomTree International Hedged Quality 
Dividend Growth Fund

  

 

, 
 .  

 
- DEA-  

  

 
 

 
 

HIDV 1,9233  0,6447  2,0766 0,6597 1,7403 0,6177 1,3977 0,6398 

IHDG 1,0599  0,3553  1,0711 0,3403 1,0770 0,3823 0,7870 0,3602 
 

 
 

HIDV  IHDG. 

 HIDV IHDG
0,5521
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DEA STRATEGIES IN INTERNATIONAL PORTFOLIO INVESTMENT 

 
Introduction. International investment activity in the global economy determines the development of 

countries, regions, and corporations. Its flexibility and efficiency enable improvements in competitiveness, market 
expansion, and the formation of global economic networks. In modern international investment management, it 
is crucial to make timely decisions regarding portfolio diversification, analyze key financial and economic 
indicators when assessing its risks and profitability. 

Purpose. The purpose of the article is to develop new DEA-based evaluation methods for the studied 
objects that do not require solving linear and quadratic programming tasks. 
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Results. The proposed methods make it possible to evaluate the position of the studied objects relative to 
the convex hull of their states and virtual extreme points. These methods were tested on a sample of twenty 
exchange-traded funds (ETFs). The input indicators selected were annual indices of total asset value and fund 
share prices. The study was conducted in two alternative coordinate systems: logarithms of the indices and 
exponents of growth rates. The proposed methods identified the optimal object for portfolio investment. A 
combined portfolio was examined, consisting of investments in the optimal ETF and another efficient fund 
adjacent to it on the convex hull. Using the proposed methods, alternative structures of combined portfolios were 
identified and compared. It was found that the combined portfolios constructed based on deviations from virtual 
extreme states were very similar in structure and contained a significantly larger share of the optimal fund. In 
combined portfolios constructed based on differences in the areas of opposite parts of the studied set, the share 
of the optimal fund slightly exceeded 50%. 

Originality. A rectangle was constructed around the convex hull of the studied objects. 
According to the selected indicators, the upper right part of the convex hull, along with the adjacent 

segments of the sides of the described rectangle, is considered as the frontier of zero-order efficiency. The frontiers 
of lower (negative) orders of efficiency are formed by successively subtracting from the investigated set those 
objects located on the previous frontier. Similarly, the lower left part of the convex hull, together with the adjacent 
segments of the sides of the described rectangle, is regarded as the frontier of zero-order inefficiency. The 
inefficiency frontiers of higher (positive) orders are formed by successively subtracting from the investigated set 
those objects located on the previous frontier. 

The efficiency frontier where a specific object is located and the zero-order (worst) inefficiency frontier 
form a polygon whose area characterizes the deviation of this object from the inefficient set. Similarly, the 
inefficiency frontier where a specific object is located and the zero-order (best) efficiency frontier form a polygon 
whose area characterizes the deviation of this object from the efficient set. It has been demonstrated that the 
relative difference in these areas, the relative difference in the functions of these areas, and the function of the 
area difference can be used as a basis for forming a combined investment portfolio. 

The opposite vertices of the rectangle enclosing the convex hull of the investigated objects are interpreted 
as the best ("ideal") and worst ("horrible") virtual states. The diagonal connecting these states intersects the set 
of real states, efficiency frontiers, and inefficiency frontiers. The segment of the zero-efficiency frontier through 
which the diagonal of the extreme virtual states passes is considered distinguished. It has been shown that as 
alternative bases for forming a combined investment portfolio, the function of the differences in Euclidean 
distances of a specific object to the extreme virtual states and the function of the difference in the squares of these 
distances can be used. It has been found that for better comparability of portfolios formed on alternative planes, 
it is advisable to use inverse functions exponential on a logarithmic plane and logarithmic on an exponential 
plane. 

Conclusion. The proposed approach can be generalized in several directions. The first direction of such 
generalization is increasing the dimensionality of the DEA model by incorporating data on other indicators of 

e second direction of generalization of the proposed model is transitioning from 
elementary indices characterizing the performance of exchange-traded investment funds to statistical parameters 
reflecting their correlations with the market as a whole. The third direction of generalization can reflect the time 
factor. Another potential direction of generalization involves creating a "paramodel" in which the coordinates 
represent certain properties of the investigated financial investment models for example, their reliability 
(forecast error), cost of creation, and use of the model. The proposed DEA evaluation methods can also be applied 
to studies of the primary securities market, commodity markets, and operational management of companies in the 
real sector. Non-financial companies can utilize them in their business planning and assessment of the efficiency 
of their internal divisions. 

Keywords: nonparametric methods; optimal state; performance criteria; international efficiency frontiers; 
investment portfolio models; international investment management; exchange-traded funds; evaluation of 
decision-making units. 
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