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Rezime: Problematika analize likvidnosti bankarskog sektora je vrlo izazovna, značajna, kontinuirano 
aktuelna i složena. Polazeći od toga, u ovom radu se analizira likvidnost bankarskog sektora na bazi 
TOPSIS metode. Rezultati TOPSIS metode pokazuju da u top pet godina po likvidnosti bankarskog 
sektora u Srbiji u posmatranom vremenskom periodu 2008 – 2022. god. spadaju po redosledu: 
2013, 2020, 2014, 2019. i 2015. god. Najlošija likvidnost zabeležena je u 2010. god. Može se slobodno 
kazati da se u poslednje vreme blago povećavala likvidnost bankarskog sektora u Srbiji. Na to su 
pozitivno uticali brojni makro i mikro faktori (ekonomska klima, kamata, inflacija, devizni kurs, 
privredna aktivnost, upravljanje aktivom i pasivom, upravljanje neto obrtnim kapitalom, upravljanje 
rizicima i drugi).
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Uvod 
Istraživanje likvidnosti bankarskog sektora je vrlo izazovno, kontinuirano aktuelno, značajno i složeno. 
Imajući to u vidu, predmet analize u ovom radu je likvidnost bankarskog sektora u Srbiji na bazi       
TOPSIS metode. Cilj i svrha toga je da se što realnije sagleda likvidnost bankarskog sektora u Srbiji u 
funkciji unapređenja u budućnosti primenom relevantnih mera.

Literatura posvećena razvoju i značaju primene DEA modela vrlo je bogata (Andersen, 1993; Banker, 
1984; Chen, 2021; Chang, 2020; Guo, 2020; Lee, 2011; Lin, 2020; Pendharkar, 2021; Tone, 2002; Podi-
novski, 2021; Rostamzadeh, 2021; Fenyves, 2020; Tsai, 2021). Oni se vrlo uspešno primenjuju i u analizi 
efikasnosti banaka i osiguravajućih kompanija (Savić, 2012; Maletić, 2013; Radojičić, 2018; Cvetkoska, 
2017, 2020, 2021; Lukić, 2017; 2018a,b, 2021). Isto tako, prilikom analize finansijskih performansi (profitabil-
nost, likvidnost) i efikasnosti banaka se sve više primenjuju, integralno ili pojedinačno, i različiti metodi više 
kriterijumskog odlučivanja, uključujući TOPSIS metodu (Ünlü, 2022; Ali,2022, Lukić, 2022a,b; 2023; 
Demir, 2022). Sva relevantna literatura u ovom radu se koristi kao teorijsko-metodološka i empirijska 
osnova za analizu dinamike likvidnosti bankarskog sektora u Srbiji pomoću TOPSIS metode. 

Istraživačka hipoteza u ovom radu je zasnovana na činjenici da je kontinuirano praćenje faktora dina-
mike likvidnosti bankarskog sektora, u konkretnom slučaju u Srbiji, osnova za unapređenje u budućno-
sti primenom relevantnih mera. U tome značajnu ulogu ima i primena TOPSIS metode.

U odnosu na klasičnu racio analizu, TOPSIS metoda pruže realnije informacije o ostvarenoj likvidnosti 
bankarskog sektora u Srbiji jer se bazira na integrisanju nekoliko pokazatelja. Zato se, pored racio 
analize, preporučuje u analizi likvidnosti bankarskog sektora u Srbiji.

Potrebni empirijski podaci za analizu likvidnosti bankarskog sektora u Srbiji na bazi TOPSIS metode 
su prikupljeni od Narodne banke Srbije. Oni su „proizvedeni“ u skladu sa relevantnim međunarod-
nim standardima. U pogledu međunarodne komparacije rezultata TOPSIS metode ne postoje nikakva 
ograničenja.

TOPSIS metoda

TOPSIS metoda (Technique for Order Preference by Similarity to Ideal Solution) veoma se uspešno koris-
ti u proceni finansijskih performansi preduzeća. To je tehnika višekriterijumskog odlučivanja koji su prvi 
razvili i primenili Hwang and Yoon (1981 ), (Hwang, 1981, 1995; Amin, 2019). Prema ovoj metodi, alter-
native su definisane sa njihovim distancama od idealne solucije. Cilj je izbor optimalne alternative koja 
je najbliža optimalnom rešenju, odnosno najudaljenija od negativnog idealnog rešenja (Young, 1994). 
Pozitivno idealno rešenje maksimizira korisnost, tj. minimizira troškove (u odnosu na dati problem). 
Nasuprot tome, negativno idealno rešenje maksimizira troškove, odnosno minimalizuje korisnost. 
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TOPSIS metoda se sastoji iz 6 koraka (Üçüncü et al., 2018):

Korak 1: Kreiranje inicijalne matrice 

U prikazanoj inicijalnoj matrici Aij sa “m” je označen broj alternative a sa “n” broj kriterijuma:

Korak 2: Formiranje težinske normalizovane matrice odlučivanja 

Normalizovana matrica odlučivanja (Rij; i=1,…,m; j=1,…,n) određuje se  jednačinom (2) sa elementima 
matrice Aij:

U jednačini (3) težinska mera „j“ je reprezentovana sa Wij. Težinski normalizovana matrica odlučivanja 
(Vij; i=1,…,m; j=1,…,n) je utvrđena korišćenjem jednačine (3) sa elementima normalizovane matrice:

Korak 3: Određivanje pozitivnog i negativnog-idealnog rešenja 

Vrednost pozitivnog-idealnog rešenja (A+) i negativnog-idealnog rešenja (A-) se utvrđuje iz vrednosti 
težinski normalizovane matrice (Vij). A+  je bolji, a A- lošiji performansi rezultat (performance score).  

(1)

(2)

(3)
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Vrednost pozitivnog-idealnog rešenja (A+) i negativnog-idealnog rešenja (A-) se određuje na sledeći 
način (jednačina (4) (5) respektivno):

gde je j u vezi sa benefitnim kriterijumom, i j’ u vezi sa troškovnim kriterijumom.

Korak 4: Određivanje posebnih  mera (tj. rastojanja alternativa od idealnog i negativno-idealnog 
rešenja)

Rastojanje od pozitivnog-idealnog rešenja (Si+) i negativnog-idealnog rešenja (Si-) za svaku alternativu 
prema datom kriterijumu se utvrđuje korišćenjem jednačina (6) (7): 

Korak 5: Određivanje koeficijenta relativne bliskosti idealnom rešenju

Posebne mere pozitivnog-idealnog rešenja (Si+) i negativnog-idealnog rešenja (Si-) su korišćene za 
određivanje relativne bliskosti idealnom rešenju (Ci+) za svaku tačku odlučivanja. Ci+ reprezentuje 
relativnu bliskost idealnom rešenju i uzima vrednost u rasponu 0 ≤ Ci + ≤ 1. “Ci+” = 1  pokazuje relativnu 
bliskost pozitivnom-idealnom rešenju.  “Ci+” = 0 pokazuje relativnu bliskost negativnom-idealnom 
rešenju.

Relativna bliskost idealnom rešenju (Ci+; i=1,…,m; j=1,…,n)  je utvrđena korišćenjem jednačine (8):

(4)

(5)

(6)

(7)

(8)
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Korak 6: Sortiranje alternativa prema relativnoj superiornosti

Utvrđivanje relativne superiornosti rezultata (score) reprezentuje ostvarene kompanijske perfor-
manse. Visoki rezultati korespondiraju sa boljim performansama. Rezultati se mogu koristiti za 
utvrđivanja ranga kompanije u okviru industrije (Üçüncü et al., 2018). 

Metoda analitičkog hijerarhijskog procesa (AHP)

S obzirom na to da se u ovom radu težinski koeficijenti kriterijuma kod primene TOPSIS metode ut-
vrđuju pomoću AHP metode, ukratko ćemo se osvrnuti na njene teorijsko-metodološke karakteristike.

Sam proces primene metode analitičkog hijerarhijskog procesa (AHP) (Analytic Hierarchy Process) 
sastoji se iz sledećih koraka (Saaty, 2008):

                Korak 1: Definisanje matrice parova poređenja

                Korak 2: Normalizacija matrice parova poređenja

                Korak 3: Utvrđivanje relativnog značaja, tj. vektora težina

Indeks konzistentnosti  - CI (consistency index) predstavlja meru odstupanja n od  λmax  i može se 
predstaviti sledećom formulom:

(9)

(10)

(11)

(12)



13

Prof. dr Radojko Lukić Analiza dinamike likvidnosti bankarskog sektora u Srbiji na bazi TOPSIS metode

Ukoliko je CI < 0,1 procenjene vrednosti koeficijenata aij su konzistentne, a odstupanje λmax  od n je 
zanemarljivo. To znači, drugim rečima, da AHP metoda prihvata nekonzistentnost manju od 10%.

Na bazi indeksa konzistentnosti može se izračunati odnos konzistentnosti CR = CI/RI, pri čemu je RI 
slučajni indeks.

Rezultati i diskusija

U kontekstu analize likvidnosti bankarskog sektora u Srbiji kao kriterijumi su uzeti najvažniji pokaza- 
telji. Alternative su posmatrane godine. Oni su, kao i inicijalni podaci prikazani u Tabeli 1. (U ovom 
radu sva izračunavanja i rezultati su autorovi.)

Tabela 1 - Inicijalni podaci

Napomena: Podaci za 2022. su prikazani za III kvartal

Izvor: Narodna banaka Srbije

Težinski koeficijenti kriterijuma su utvrđeni pomoću AHP metode. U Tabeli 2. i na Slici 1. su prikazani 
težinski koeficijenti kriterijuma.

Likvidna 
aktiva u 
užem smislu 
u odnosu 
na ukupnu 
aktivu

Likvidna 
aktiva u 
užem smislu 
u odnosu na 
kratkoročne 
obaveze

Likvidna 
aktiva u 
odnosu na 
ukupnu 
aktivu

Likvidna 
aktiva u 
odnosu na 
kratkoročne 
obaveze

Depoziti u 
odnosu na 
kredite (ne 
monetarni 
sektori)

Devizni 
krediti u 
odnosu na 
ukupne 
kredite

Prosečan 
mesečni 
pokazatelj 
likvidnosti

Prosečan 
mesečni uži 
pokazatelj 
likvidnosti

	                   C1	         C2	                  C3	         C4	                  C5	        C6	                  C7	        C8

    A1 2008               47,8	        75,7	                 47,8	        75,7	                 82,7	       73,9	                  1,8	         1,2

    A2 2009              48,2	        73,8	                 49	        75,1	                 88,3	       75,8	                  1,9	         1,2

    A3 2010               41,8	        67,1	                 43,7	        70,1	                 80,1	       76,8	                   2	         1,3

    A4 2011               40,3	        67,3	                 42,3	        70,6	                 83,1	       69,8	                  2,2	         1,5

    A5 2012               35,2	        58,9	                 38,9	        65	                 84,9	       74,1	                  2,1	         1,6

    A6 2013               36,1	        58,3	                   41	        66,4	                 92,3	       71,6	                  2,4	         1,8

    A7 2014               35,7	        56,3	                 42,2	        66,7	                 95,7	       70,1	                  2,2	         1,7

    A8 2015               32,5	        49,3	                 40,5	        61,3	                 99,7	       72,3	                  2,1	         1,7

    A9 2016              30,5	        44,3	                 38,9	        56,6	                108,1	      69,4	                  2,1	         1,7

    A10 2017             27,5	        39,9	                 35,1	        50,9                 106,9	      67,5	                  2	         1,7

    A11 2018              28	        39,6	                 35,7	        50,5	                110,6	      68,5	                  2	         1,7

    A12 2019             25,7	        36,1	                 36	        50,5	                109,2	      67,1	                  2,2	         1,8

    A13 2020            26,7	        36,4	                 37,3	        50,9	                116,4	      64,7	                  2,2	         1,9

    A14 2021             27,9	        36,8	                 37,7	        49,6	                119,5	      63,2	                  2,1	         1,7

    A15 2022             24,6	        31,9	                  35	        45,4	                114,4	      66,6	                  2	         1,6
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Tabela 2 - Težinski koeficijenti kriterijuma

  1	 C1	  1,00	   1,00	    1,50	    2,00	     1,00	     2,00	      1,50	       2,00	            0,1696

  2	 C2	  1,00	   1,00	    2,00	    2,50	     2,00	     1,00	      1,00	       1,00	            0,1638

  3	 C3	  0,67	   0,50	    1,00	    2,00	     2,00	     2,00	      2,00	       1,00	            0,1500

  4	 C4	  0,50	   0,40	    0,50	    1,00	     2,00	     1,00	      2,00	       1,00	            0,1081

  5	 C5	  1,00	   0,50	    0,50	    0,50	     1,00	     1,00	      1,00	       1,00	            0,0921

  6	 C6	  0,50	   1,00	    0,50	    1,00	     1,00	     1,00	      2,00	       3,00	            0,1306

  7	 C7	  0,67	   1,00	    0,50	    0,50	     1,00	     0,50	      1,00	       1,50	            0,0928

  8	 C8	  0,50	   1,00	    1,00	    1,00	     1,00	     0,33	      0,67	       1,00	            0,0930

										                     1,0000

1	  2	  3	   4	    5	    6	     7	     8

C1	 C2	 C3	  C4	  C5	   C6	   C7	    C8

Težinski 
koeficijenti

0,0578
Indeks 
konzistentnosti

Slika 1 - Težinski koeficijenti kriterijuma

Najznačajniji kriterijumi su likvidna aktiva u užem smislu u odnosu na ukupnu aktivu, likvidna aktiva u 
užem smislu u odnosu na kratkoročne obaveze, likvidna aktiva u odnosu na ukupnu aktivu i devizni 
krediti u odnosu na ukupne kredite. Adekvatnim upravljanjem ovim pokazateljima može se i te kako 
ostvariti ciljna likvidnost bankarskog sektora u Srbiji.
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U Tabelama 3 – 6 i na Slici 2. su prikazana izračunavanja i rezultati TOPSIS metode.

Tabela 3 - Inicijalna matrica

Tabela 4 - Normalizovana matrica

  

  

Težinski 
koeficijenti 
kriterijuma

Težinski 
koeficijenti 
kriterijuma

Informacije 
za norma-
lizaciju

Suma 
kvadrata   18079,85	         42799,59         24353,41	    56116,41	          150970,5         73918,96	       65,61	              39,37

  SQRT	            134,4613          206,8806  	    156,0558         236,8890         388,5492         271,8804           8,1000             6,2746

Vrsta 
kriterijuma

Vrsta 
kriterijuma

Inicijalna 
matrica

Inicijalna 
matrica

     0,1696              0,1638	        0,15	               0,1081	     0,0921	             0,1306	     0,0928               0,93

          1	                     1	           1	                     1	            1	                    1	           1	                    1

         C1	                   C2	          C3	                   C4	          C5	                  C6	         C7	                  C8

     0,1696              0,1638	        0,15	               0,1081	     0,0921	             0,1306	     0,0928               0,93

          1	                     1	           1	                     1	            1	                    1	           1	                    1

         C1	                   C2	          C3	                   C4	          C5	                  C6	         C7	                  C8

         A1	                 47,8	       75,7	                 47,8	        75,7	                82,7	       73,9	                  1,8	        1,2

        A2	                 48,2	       73,8	                 49	        75,1	                88,3	       75,8 	                  1,9	        1,2

        A3	                 41,8	       67,1	                 43,7	        70,1	                80,1	       76,8	                    2	        1,3

        A4	                 40,3	       67,3	                 42,3	        70,6	                83,1	       69,8	                  2,2	        1,5

        A5	                 35,2	       58,9	                 38,9	        65	                84,9	       74,1	                  2,1	        1,6

        A6	                 36,1	       58,3	                 41	        66,4	                92,3	       71,6	                  2,4	        1,8

        A7	                 35,7	       56,3	                 42,2	        66,7	                95,7	       70,1	                  2,2	        1,7

        A8	                 32,5	       49,3	                 40,5	        61,3	                99,7	       72,3	                  2,1	        1,7

        A9	                 30,5	       44,3	                 38,9	        56,6	                108,1	       69,4	                  2,1	        1,7

      A10	                 27,5	       39,9	                 35,1	        50,9	                106,9	       67,5	                    2	        1,7

      A11	                 28	       39,6	                 35,7	        50,5	                110,6	       68,5	                    2	        1,7

      A12	                 25,7	       36,1	                 36	        50,5	                109,2	       67,1	                  2,2	        1,8

      A13	                 26,7	       36,4	                 37,3	        50,9	                116,4	       64,7	                  2,2	        1,9

      A14	                 27,9	       36,8	                 37,7	       49,6	                119,5	       63,2	                  2,1	        1,7

      A15	                 24,6	       31,9	                 35	       45,4	                114,4	       66,6	                   2	        1,6

         A1	                0,3555	      0,3659            0,3063	    0,3196	              0,2128	    0,2718	              0,2222	    0,1912

         A2	                0,3585	      0,3567            0,3140	    0,3170	              0,2273	    0,2788	             0,2346	    0,1912
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          A3	                0,3109	     0,3243	             0,2800	    0,2959              0,2062	    0,2825	              0,2469	     0,2072

        A4	                0,2997	     0,3253	             0,2711	    0,2980	             0,2139	    0,2567	              0,2716	     0,2391

        A5	                0,2618	     0,2847	             0,2493	    0,2744	              0,2185	    0,2725	              0,2593	     0,2550

        A6	                0,2685	     0,2818	             0,2627	    0,2803	             0,2376	    0,2634	             0,2963	    0,2869

        A7	                0,2655	     0,2721	              0,2704	    0,2816	              0,2463	    0,2578	              0,2716	    0,2709

        A8	                0,2417	     0,2383	             0,2595	    0,2588	             0,2566	    0,2659	             0,2593	    0,2709

        A9	                0,2268	     0,2141	              0,2493	    0,2389	             0,2782	    0,2553	              0,2593	    0,2709

       A10	                0,2045	     0,1929	             0,2249	    0,2149	              0,2751	    0,2483	             0,2469	    0,2709

       A11	                0,2082	     0,1914	              0,2288	    0,2132	              0,2846	    0,2519	              0,2469	    0,2709

       A12	                0,1911	     0,1745	              0,2307	    0,2132	              0,2810	    0,2468	             0,2716	    0,2869

       A13	                0,1986	     0,1759	              0,2390	    0,2149	              0,2996	    0,2380	             0,2716	    0,3028

       A14	                0,2075	     0,1779	             0,2416	    0,2094	             0,3076	    0,2325	              0,2593	    0,2709

       A15	                0,1830	     0,1542	              0,2243	    0,1917	              0,2944	    0,2450	             0,2469	    0,2550

Tabela 5 - Normalizovana težinska matrica

  Normalizo-
vana težinska 
matrica          C1	                   C2	          C3	                   C4	          C5	                  C6	         C7	                  C8

         A1	                0,0603	     0,0599             0,0459	    0,0345	             0,0196	    0,0355	             0,0206	     0,1779

        A2	                0,0608	     0,0584             0,0471	    0,0343	             0,0209	   0,0364	             0,0218	     0,1779

        A3	                0,0527	     0,0531	             0,0420	    0,0320	             0,0190	   0,0369	             0,0229	     0,1927

        A4	                0,0508	     0,0533	             0,0407	    0,0322	             0,0197	   0,0335	             0,0252	     0,2223

        A5	                0,0444	    0,0466	             0,0374	    0,0297	             0,0201	   0,0356	             0,0241	     0,2371

        A6	                0,0455	    0,0462	             0,0394	    0,0303	             0,0219	   0,0344	             0,0275	     0,2668

        A7	                0,0450	    0,0446	             0,0406	    0,0304	             0,0227	   0,0337	             0,0252	     0,2520

        A8	                0,0410	    0,0390	             0,0389	    0,0280	             0,0236	   0,0347	             0,0241	     0,2520

        A9	                0,0385	    0,0351	              0,0374	    0,0258	             0,0256	   0,0333	             0,0241	     0,2520

       A10	                0,0347	    0,0316	              0,0337	    0,0232	             0,0253	   0,0324	             0,0229	     0,2520

       A11	                0,0353	    0,0314	              0,0343	    0,0230	             0,0262	   0,0329	             0,0229	     0,2520

       A12	                0,0324	    0,0286	             0,0346	    0,0230	             0,0259	   0,0322	             0,0252	     0,2668

       A13	                0,0337	    0,0288	             0,0359	    0,0232	             0,0276	   0,0311	             0,0252	     0,2816

      A14	                0,0352	    0,0291	              0,0362	    0,0226	             0,0283	   0,0304	             0,0241	     0,2520

      A15	               0,0310	    0,0253	             0,0336	    0,0207	             0,0271	   0,0320	             0,0229	     0,2371

       MIN	              0,0310	     0,0253	             0,0336	     0,0207             0,0190	   0,0304	             0,0206	     0,1779

       MAX	              0,0608	     0,0599             0,0471	     0,0345	             0,0283	   0,0369	             0,0275	     0,2816

								      

         A+	              0,0608	     0,0599             0,0471	    0,0345	             0,0283	   0,0369	             0,0275	     0,2816

         A-	              0,0310	     0,0253	             0,0336	    0,0207	             0,0190	   0,0304	             0,0206	     0,1779
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Tabela 6 - Rezultati TOPSIS metode

Slika 2 - Rangiranje alternativa

	                       Alternative	            Si+	                             Si-	                           Ci	                         Ci	               Rangiranje

           2008	            A1	                         0,1044 	     0,0493	    0,3207	                   0,321	                      13

           2009	            A2	                          0,1042	     0,0489	    0,3195	                    0,320	                      14

           2010 	            A3	                          0,0903	     0,0414	                     0,3141	                    0,314	                      15

           2011	            A4	                          0,0616	     0,0580	    0,4850	                   0,485	                      11

           2012	            A5	                          0,0512	     0,0655	                     0,5611	                    0,561	                      10

           2013                            A6	                          0,0277	     0,0936	    0,7716	                    0,772	                        1

           2014	            A7	                          0,0383	     0,0791	                     0,6734	                    0,673	                       3

           2015	            A8	                          0,0431	     0,0769	    0,6409	                   0,641	                       5

           2016	            A9	                          0,0469	     0,0758	    0,6180	                   0,618	                       6

           2017	            A10	       0,0522	     0,0748	    0,5893	                   0,589	                       8

           2018	            A11 	       0,0518	     0,0750	    0,5914	                    0,591	                       7

           2019	            A12	                         0,0483	     0,0894	    0,6495	                   0,650	                       4

           2020	            A13	                         0,0447	     0,1044	                     0,7001	                    0,700	                       2

           2021	            A14 	       0,0529	     0,0751	                     0,5866	                   0,587	                       9

           2022	            A15	                         0,0670	     0,0599	    0,4722	                    0,472	                       12
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Prema tome, rezultati TOPSIS metode pokazuju da u top pet godina po likvidnosti bankarskog sektora 
u Srbiji u posmatranom vremenskom periodu 2008 – 2022. god. spadaju po redosledu: 2013, 2020, 
2014, 2019. i 2015. god. Najlošija likvidnost bankarskog sektora u Srbiji u posmatranom vremenskom 
periodu je bila u 2010. god. U poslednje vreme, može se slobodno kazati, blago se povećavala likvid-
nost bankarskog sektora u Srbiji.

Faktori likvidnosti bankarskog sektora u Srbiji su makro i mikro prirode. To su: ekonomska klima, kamata, 
inflacija, devizni kurs, privredna aktivnost, upravljanje aktivom i pasivom, upravljanje neto obrtnim kapita-
lom, upravljanje rizicima i drugi. Njihovom adekvatnom kontrolom može se ostvariti ciljna likvidnost 
bankarskog sektora u Srbiji.

Treba posebno naglasiti da su u poslednje vreme na likvidnost bankarskog sektora u Srbiji, kao i u 
drugim zemljama uticali specifični faktori kao što su globalna politička klima, pandemija korona virusa 
Covid – 19 i energetska kriza. Oni su prouzrokovali pad privredne, a time i kreditne aktivnosti. U izves-
noj meri banke su se prilagođavale ovoj situaciji sa primenom elektronskog bankarstva i na taj način 
uložili negativan efekat spomenutih faktora na njihovu profitabilnost i likvidnost.

Zaključak
Dobijeni rezultati TOPSIS metode pokazuju da u top pet godina po likvidnosti bankarskog sektora 
u Srbiji u posmatranom vremenskom periodu 2008 – 2022. god. spadaju po redosledu: 2013, 2020, 
2014, 2019. i 2015. god. Najlošija likvidnost bankarskog sektora u Srbiji je bila u 2010. god. U poslednje 
vreme blago se povećavala likvidnost bankarskog sektora u Srbiji. 

Determinante tome su: ekonomska klima, kamata, inflacija, devizni kurs, privredna aktivnost, upravl-
janje aktivom i pasivom, upravljanje neto obrtnim kapitalom, upravljanje rizicima i drugi. Njihovom 
adekvatnom kontrolom može se ostvariti ciljna likvidnost bankarskog sektora. 
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Summary: The problem of analyzing the liquidity of the banking sector is very challenging, significant, 
continuously updated and complex. Based on that, this paper analyzes the liquidity of the banking sector 
based on the TOPSIS method. The results of the TOPSIS method show that the top five years in terms 
of liquidity of the banking sector in Serbia in the observed time period 2008 - 2022 are in the following 
order: 2013, 2020, 2014, 2019 and 2015. The worst liquidity was recorded in 2010. It can be safely said that 
recently the liquidity of the banking sector in Serbia has slightly increased. This was positively influenced 
by numerous macro and micro factors (economic climate, interest rate, inflation, exchange rate, economic 
activity, asset and liability management, net working capital management, risk management and others).
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Introduction
Banking sector liquidity research is very challenging, continuously topical, significant and complex. 
Bearing that in mind, the subject of analysis in this paper is the liquidity of the banking sector in Serbia 
based on the TOPSIS method. The goal and purpose of this is to assess the liquidity of the banking 
sector in Serbia, as realistically as possible, in order to improve it in the future, by applying relevant 
measures.

The literature devoted to the development and importance of the application of the DEA model is 
abundant (Andersen, 1993; Banker, 1984; Chen, 2021; Chang, 2020; Guo, 2020; Lee, 2011; Lin, 2020; 
Pendharkar, 2021; Tone, 2002; Podinovski , 2021; Rostamzadeh, 2021; Fenyves, 2020; Tsai, 2021). They 
are also very successfully applied in the analysis of the efficiency of banks and insurance companies 
(Savic, 2012; Maletić, 2013; Radojicic, 2018; Cvetkoska, 2017, 2020, 2021; Lukic, 2017; 2018a,b, 2021, 
2022a,b, 2023). Likewise, when analyzing financial performance (profitability, liquidity) and efficiency, 
banks increasingly apply, integrally or individually, different methods of multi-criteria decision-mak-
ing, including the TOPSIS method (Ünlü, 2022; Ali, 2022, Lukic, 2022a,b; Demir, 2022 ). All relevant 
literature in this paper is used as a theoretical-methodological and empirical basis for the analysis of 
the liquidity dynamics of the banking sector in Serbia using the TOPSIS method.

The research hypothesis in this paper is based on the fact that continuously monitoring the factors of 
liquidity dynamics of the banking sector, in the specific case of Serbia, is the basis for improvement in 
the future, by applying relevant measures. The application of the TOPSIS method plays a significant 
role in this.

Compared to the classic ratio analysis, the TOPSIS method provides more realistic information about 
the realized liquidity of the banking sector in Serbia because it is based on the integration of several 
indicators. That is why, in addition to the ratio analysis, the TOPSIS methos is recommended in the 
analysis of the liquidity of the banking sector in Serbia.

The necessary empirical data for the analysis of the liquidity of the banking sector in Serbia based 
on the TOPSIS method were collected from the National Bank of Serbia. They are “manufactured” in 

TOPSIS method

The TOPSIS method (Technique for Order Preference by Similarity to Ideal Solution) is used very suc-
cessfully in evaluating the financial performance of companies. This is a technique of multicriteria 
decision-making, first developed and implemented by Hwang and Yoon (1981), (Hwang, 1981, 1995; 
Amin, 2019). According to this method, alternatives are defined by their distances from the ideal solu-
tion. The goal is to choose the optimal alternative that is closest to the optimal solution, that is, the 
farthest from the negative ideal solution (Young, 1994). A positive ideal solution maximizes utility, i.e., 
minimizes costs (relative to the given problem). Conversely, a negative ideal solution maximizes costs, 
i.e., minimizes utility.
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The TOPSIS method consists of 6 steps (Üçüncü et al., 2018):

Step 1: Creating the initial matrix

In the displayed initial matrix Aij, the number of the alternative is marked with “m” and the number of 
criteria with “n”:

Step 2: Formation of the weighted normalized decision matrix

The normalized decision matrix (Rij ; i=1,…,m; j=1,…,n ) is determined by equation (12) with matrix 
elements Aij :

In equation (3), the weight measure “j” is represented by Wij . The weight-normalized decision matrix 
(Vij ; i=1,…,m; j=1,…,n ) was determined using equation (3) with the elements of the normalized matrix:

Step 3: Determination of positive and negative-ideal solutions

The value of the positive-ideal solution (A+ ) and the negative-ideal solution (A- ) is determined from 
the value of the weight-normalized matrix (Vij). A+ is better, and A-  is a worse performance score.

(1)

(2)

(3)
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The value of the positive-ideal solution (A+ ) and the negative-ideal solution (A- ) is determined as 
follows (equation (4) and (5) respectively):

where j is related to the benefit criterion, and j’ is related to the cost criterion.

Step 4: Determining special measures (i.e., distance of alternatives from ideal and negative-ideal solution)

The distance from the positive-ideal solution (Si + ) and the negative-ideal solution (Si - ) for each alter-
native according to the given criterion is determined using equations (6) and (7):

Step 5: Determination of the coefficient of relative closeness to the ideal solution

Separate measures of positive-ideal solution (Si +) and negative-ideal solution (Si -) were used to deter-
mine the relative closeness to the ideal solution (Ci +) for each decision point. Ci + s the relative closeness 
to the ideal solution and takes a value in the range 0 ≤ Ci + ≤ 1. “Ci +” = 1 shows the relative closeness to 
the positive-ideal solution. “Ci +” = 0 shows relative closeness to the negative-ideal solution.

The relative closeness to the ideal solution (C i + ; i=1,…,m; j=1,…,n ) was determined using equation (8):

(4)

(5)

(6)

(7)

(8)

Analysis of the Liquidity Dynamics of the Banking Sector
in Serbia Based on the TOPSIS Method
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Step 6: Sorting alternatives according to relative superiority

Determining the relative superiority of the score is the achieved company performance. High scores 
correspond to better performance. The results can be used to determine the company’s ranking with-
in the industry (Üçüncü et al., 2018). 

Analytical Hierarchy Process (AHP) Method

Considering that in this paper the weighting coefficients of the criteria when applying the TOPSIS 
method are determined using the AHP method, we will briefly refer to its theoretical and method-
ological characteristics.

The Analytic Hierarchy Process (AHP) method consists of the following steps (Saaty, 2008):

                Step 1: Defining the matrix of comparison pairs

                Step 2: Normalization of the matrix of comparison pairs

                Step 3: Determination of relative importance, i.e., vector weights

Consistency index - CI (consistency index) is a measure of the deviation of n from λ max and can be 
expresesd by the following formula:

(9)

(10)

(11)

(12)
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If CI < 0.1 of the estimated values of the coefficients aij are consistent, and the deviation of λ max from 
n is negligible. This means, in other words, that the AHP method accepts an inconsistency of less than 10%.

Based on the consistency index, the consistency ratio CR = CI/RI can be calculated, where RI is a random index.

Results and Discussion

In the context of the analysis of the liquidity of the banking sector in Serbia, the most important indica-
tors were taken as criteria. Alternatives are observed years. They, as well as the initial data, are shown 
in Table 1. (In this paper, all calculations and results are the author’s.)

Table 1 - Initial Data

Note: Data for 2022 are shown for the 3rd quarter

Source: National Bank of Serbia

The weighting coefficients of the criteria were determined using the AHP method. Table 2 and Figure 
1 show the weighting coefficients of the criteria.

Liquid assets 
in the 
narrower 
sense in 
relation to 
total assets

Liquid assets 
in the narrower 
sense in rela-
tion to short-
term liabilities

Liquid 
assets in 
relation 
to total 
assets

Liquid 
assets in 
relation to 
short-term 
liabilities

Deposits 
in relation 
to loans 
(non-mone-
tary sectors)

Foreign 
currency 
loans in 
relation to 
total loans

Average 
monthly 
liquidity 
indicator

Average 
monthly 
narrow 
liquidity 
indicator

	                   C1	         C2	                   C3	         C4	                  C5	         C6	                   C7	        C8

   A1 2008                47.8	         75.7	                  47.8	        75.7	                82.7	        73.9	                   1.8	         1.2

  A2 2009                48.2	         73.8	                  49	        75.1	                88.3	        75.8	                   1.9	         1.2

  A3 in 2010            41.8	         67.1	                  43.7	        70.1	                80.1	        76.8	                    2	         1.3

  A4 2011	                 40.3                   67.3	                  42.3	        70.6	                83.1	       69.8	                  2.2	         1.5

  A5 in 2012             35.2	         58.9	                  38.9	         65	                84.9	        74.1	                  2.1	         1.6

  A6 2013	                 36.1                    58.3	                  41	        66.4	                92.3	        71.6	                  2.4	         1.8

  A7 2014	                 35.7	         56.3	                  42.2	        66.7	                95.7	        70.1	                  2.2	         1.7

  A8 2015	                 32.5	         49.3	                  40.5	        61.3	                99.7	        72.3	                  2.1	         1.7

  A9 2016	                 30.5	         44.3	                  38.9	        56.6	                108.1	       69.4	                  2.1	         1.7

  A10 2017                27.5	         39.9	                  35.1	        50.9	                106.9	       67.5	                    2	         1.7

  A11 2018                 28	         39.6	                  35.7	        50.5	                110.6	       68.5	                    2	         1.7

  A12 in 2019           25.7	         36.1	                  36	        50.5	                109.2	       67.1	                  2.2	         1.8

  A13 in 2020          26.7	         36.4	                  37.3	        50.9	                116.4	       64.7	                  2.2	         1.9

  A14 in 2021           27.9	         36.8	                  37.7	       49.6	                119.5	       63.2	                  2.1	         1.7

  A15 in 2022           24.6	         31.9	                  35	       45.4	                114.4	       66.6	                   2	         1.6

Analysis of the Liquidity Dynamics of the Banking Sector
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Table 2 - Weight Coefficients of Criteria

   1	 C1            1.00 am   1.00 am	    1.50	    2.00	  1.00 am	     2.00	       1.50	       2.00	            0.1696

  2	 C2           1.00 am   1.00 am	    2.00	    2.50	     2.00	  1.00 am	   1.00 am	   1.00 am           0.1638

  3	 C3              0.67	   0.50       1.00 am	    2.00	     2.00	     2.00	      2.00	    1.00 am           0.1500

  4	 C4	  0.50	   0.40	    0.50	 1.00 am	     2.00	  1.00 am	      2.00	    1.00 am           0.1081

  5	 C5           1.00 am	   0.50	    0.50	    0.50	  1.00 am	  1.00 am	   1.00 am	   1.00 am           0.0921

  6	 C6             0.50       1.00 am	    0.50	 1.00 am	  1.00 am	  1.00 am	      2.00	       3.00	            0.1306

  7	 C7	  0.67       1.00 am	    0.50	    0.50	  1.00 am	     0.50	   1.00 am	      1.50	            0.0928

  8	 C8	  0.50       1.00 am	 1.00 am	 1.00 am	  1.00 am	     0.33	      0.67	    1.00 am           0.0930

										                       1.0000

1	  2	  3	   4	    5	    6	     7	     8

C1	 C2	 C3	  C4	  C5	   C6	   C7	    C8
WEIGHTS

0,0578
Consistency 
Ratio

Figure 1 - Weight Coefficients of Criteria

The most important criteria are liquid assets in the narrow sense in relation to total assets, liquid assets 
in the narrow sense in relation to short-term liabilities, liquid assets in relation to total assets and for-
eign currency loans in relation to total loans. By adequately managing these indicators, it is possible to 
achieve the target liquidity of the banking sector in Serbia.
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Tables 3 - 6 and Figure 2 show the calculations and results of the TOPSIS method.

Table 3 - Initial Matrix

Table 4 - Normalized Matrix

  

  

Weights of 
criteria

Weights of 
criteria

Information 
For Normal-
ization

Sum of 
Squares   18079.85	         42799.59         24353.41	    56116.41	          150970.5         73918.96	       65.61	              39.37

  SQRT	            134.4613          206.8806  	    156.0558         236.8890         388.5492         271.8804           8.1000             6.2746

Kind of 
criteria

Kind of 
criteria

INITIAL 
MATRIX

NORMALIZED 
MATRIX

     0.1696              0.1638	         0.15	               0.1081	      0.0921             0.1306	     0.0928              0.93          

1	                     1	           1	                     1	            1	                    1	           1	                    1

         C1	                   C2	          C3	                   C4	          C5	                  C6	         C7	                  C8

     0.1696              0.1638	        0.15	               0.1081	     0.0921	             0.1306	     0.0928               0.93

          1	                     1	           1	                     1	            1	                    1	           1	                    1

         C1	                   C2	          C3	                   C4	          C5	                  C6	         C7	                  C8

         A1	                  47.8	        75.7	                  47.8	        75.7	                 82.7	      73.9	                  1.8	       1.2

        A2	                  48.2	        73.8	                  49	        75.1	                 88.3	      75.8	                  1.9	       1.2

        A3	                  41.8	        67.1	                  43.7	        70.1	                 80.1	      76.8	                    2	       1.3

        A4	                  40.3	        67.3	                  42.3	        70.6	                 83.1	      69.8	                  2.2	       1.5

        A5	                  35.2	        58.9	                  38.9	        65	                 84.9	      74.1	                  2.1	       1.6

        A6	                  36.1	        58.3	                   41	        66.4	                 92.3	      71.6	                  2.4	       1.8

        A7	                  35.7	        56.3	                  42.2	        66.7	                 95.7	      70.1	                  2.2	       1.7

        A8	                  32.5	       49.3	                  40.5	        61.3	                 99.7	      72.3	                  2.1	       1.7

        A9	                  30.5	       44.3	                  38.9	        56.6	                108.1	      69.4	                  2.1	       1.7

       A10	                  27.5	       39.9	                  35.1	        50.9	                106.9	      67.5	                    2	       1.7

       A11	                   28	       39.6	                  35.7	        50.5	                110.6	      68.5	                    2	       1.7

       A12	                  25.7	       36.1	                  36	        50.5	               109.2	      67.1	                  2.2	       1.8

       A13	                  26.7	       36.4	                  37.3	        50.9	                116.4	      64.7	                  2.2	       1.9

       A14	                 27.9	       36.8	                  37.7	        49.6	                119.5	      63.2	                  2.1	       1.7

       A15	                 24.6	       31.9	                  35	        45.4	                114.4	      66.6	                   2	       1.6

         A1	                0.3555	      0.3659            0.3063	    0.3196	              0.2128	    0.2718	              0.2222	    0.1912

         A2	                0.3585	      0.3567            0.3140	    0.3170	              0.2273	    0.2788	             0.2346	    0.1912

Analysis of the Liquidity Dynamics of the Banking Sector
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          A3	                0.3109	     0.3243	             0.2800	    0.2959              0.2062	    0.2825	              0.2469	     0.2072

        A4	                0.2997	     0.3253	             0.2711	    0.2980	             0.2139	    0.2567	              0.2716	     0.2391

        A5	                0.2618	     0.2847	             0.2493	    0.2744	              0.2185	    0.2725	              0.2593	     0.2550

        A6	                0.2685	     0.2818	             0.2627	    0.2803	             0.2376	    0.2634	             0.2963	    0.2869

        A7	                0.2655	     0.2721	              0.2704	    0.2816	              0.2463	    0.2578	              0.2716	    0.2709

        A8	                0.2417	     0.2383	             0.2595	    0.2588	             0.2566	    0.2659	             0.2593	    0.2709

        A9	                0.2268	     0.2141	              0.2493	    0.2389	             0.2782	    0.2553	              0.2593	    0.2709

       A10	                0.2045	     0.1929	             0.2249	    0.2149	              0.2751	    0.2483	             0.2469	    0.2709

       A11	                0.2082	     0.1914	              0.2288	    0.2132	              0.2846	    0.2519	              0.2469	    0.2709

       A12	                0.1911	     0.1745	              0.2307	    0.2132	              0.2810	    0.2468	             0.2716	    0.2869

       A13	                0.1986	     0.1759	              0.2390	    0.2149	              0.2996	    0.2380	             0.2716	    0.3028

       A14	                0.2075	     0.1779	             0.2416	    0.2094	             0.3076	    0.2325	              0.2593	    0.2709

       A15	                0.1830	     0.1542	              0.2243	    0.1917	              0.2944	    0.2450	             0.2469	    0.2550

Table 5 - Normalized Weight Matrix

  NORMALIZED 
WEIGHTED 
MATRIX          C1	                   C2	          C3	                   C4	          C5	                  C6	         C7	                  C8

         A1	                0.0603	     0.0599             0.0459	    0.0345	             0.0196	   0.0355	             0.0206	     0.1779

        A2	                0.0608	     0.0584             0.0471	    0.0343	             0.0209	   0.0364	             0.0218	     0.1779

        A3	                0.0527	     0.0531	             0.0420	    0.0320	             0.0190	   0.0369	             0.0229	     0.1927

        A4	                0.0508	     0.0533	             0.0407	    0.0322	             0.0197	   0.0335	             0.0252	     0.2223

        A5	                0.0444	    0.0466	             0.0374	    0.0297	             0.0201	   0.0356	             0.0241	     0.2371

        A6	                0.0455	    0.0462	             0.0394	    0.0303	             0.0219	   0.0344	             0.0275	     0.2668

        A7	                0.0450	    0.0446	             0.0406	    0.0304	             0.0227	   0.0337	             0.0252	     0.2520

        A8	                0.0410	    0.0390	             0.0389	    0.0280	             0.0236	   0.0347	             0.0241	     0.2520

        A9	                0.0385	    0.0351	              0.0374	    0.0258	             0.0256	   0.0333	             0.0241	     0.2520

       A10	                0.0347	    0.0316	              0.0337	    0.0232	             0.0253	   0.0324	             0.0229	     0.2520

       A11	                0.0353	    0.0314	              0.0343	    0.0230	             0.0262	   0.0329	             0.0229	     0.2520

       A12	                0.0324	    0.0286	             0.0346	    0.0230	             0.0259	   0.0322	             0.0252	     0.2668

       A13	                0.0337	    0.0288	             0.0359	    0.0232	             0.0276	   0.0311	             0.0252	     0.2816

      A14	                0.0352	    0.0291	              0.0362	    0.0226	             0.0283	   0.0304	             0.0241	     0.2520

      A15	               0.0310	    0.0253	             0.0336	    0.0207	             0.0271	   0.0320	             0.0229	     0.2371

       MIN	              0.0310	     0.0253	             0.0336	     0.0207             0.0190	   0.0304	             0.0206	     0.1779

       MAX	              0.0608	     0.0599             0.0471	     0.0345	             0.0283	   0.0369	             0.0275	     0.2816

								      

         A+	              0.0608	     0.0599             0.0471	    0.0345	             0.0283	   0.0369	             0.0275	     0.2816

         A-	              0.0310	     0.0253	             0.0336	    0.0207	             0.0190	   0.0304	             0.0206	     0.1779
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Table 6 - Results of the TOPSIS Method

Figure 2 - Ranking of Alternatives

	                       Alternatives	            Si+	                             Si-	                           Ci	                         Ci	               Ranking        

           2008	            A1	                          0.1044 	     0.0493	    0.3207	                   0.321	                      13

           2009	            A2	                          0.1042	     0.0489	    0.3195	                    0.320	                      14

           2010 	            A3	                          0.0903	     0.0414	                     0.3141	                    0.314	                      15

           2011	            A4	                          0.0616	     0.0580	    0.4850	                   0.485	                      11

           2012	            A5	                          0.0512	     0.0655	                     0.5611	                    0.561	                      10

           2013                            A6	                          0.0277	     0.0936	    0.7716	                    0.772	                        1

           2014	            A7	                          0.0383	     0.0791	                     0.6734	                    0.673	                       3

           2015	            A8	                          0.0431	     0.0769	    0.6409	                   0.641	                       5

           2016	            A9	                          0.0469	     0.0758	    0.6180	                   0.618	                       6

           2017	            A10	       0.0522	     0.0748	    0.5893	                   0.589	                       8

           2018	            A11 	       0.0518	     0.0750	    0.5914	                    0.591	                       7

           2019	            A12	                         0.0483	     0.0894	    0.6495	                   0.650	                       4

           2020	            A13	                         0.0447	     0.1044	                     0.7001	                    0.700	                       2

           2021	            A14 	       0.0529	     0.0751	                     0.5866	                   0.587	                       9

           2022	            A15	                         0.0670	     0.0599	    0.4722	                    0.472	                       12

Analysis of the Liquidity Dynamics of the Banking Sector
in Serbia Based on the TOPSIS Method
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Therefore, the results of the TOPSIS method show that the top five years in terms of liquidity of the 
banking sector in Serbia in the observed period 2008 - 2022 fall in the following order: 2013, 2020, 
2014, 2019 and 2015. The worst liquidity of the banking sector in Serbia in the observed period was in 
2010. Lately, it can be said that the liquidity of the banking sector in Serbia has slightly increased.

Liquidity factors of the banking sector in Serbia in macro and micro nature. These are: economic cli-
mate, interest rate, inflation, exchange rate, economic activity, asset and liability management, net 
working capital management, risk management and others. With their adequate control, the target 
liquidity of the banking sector in Serbia can be achieved.

Conclusion
The obtained results of the TOPSIS method show that the top five years in terms of liquidity of the 
banking sector in Serbia in the observed period 2008 - 2022 are in order: 2013, 2020, 2014, 2019 and 
2015. The worst liquidity of the banking sector in Serbia was in 2010. Lately, the liquidity of the banking 
sector in Serbia has slightly increased.

Determinants of this are: economic climate, interest rate, inflation, exchange rate, economic activity, 
asset and liability management, net working capital management, risk management and others. With 
their adequate control, the target liquidity of the banking sector can be achieved.
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