
NATIONAL BANK OF RWANDA

BANKI NKURU Y’U RWANDA

BNR ECONOMIC REVIEW 

Vol. 16

February 2020

ISSN 2410-678 X

B
N

R
 E

C
O

N
O

M
IC

 R
E

V
IE

W
    V

o
l. 1

6





ISSN 2410-678 X

BNR ECONOMIC REVIEW 

Vol. 16

February 2020



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



BNR Economic Review Vol. 16

vi

 

  

Foreword



BNR Economic Review Vol. 16

vii

 Foreword



BNR Economic Review Vol. 16

viii

 

 

 

Foreword



BNR Economic Review Vol. 16

ix

 

 

 

Table of Contents

EFFECT OF BANK ASSET QUALITY ON MONETARY POLICY 

TRANSMISSION IN RWANDA

MONEY MARKET DYNAMICS AND THE IMPLEMENTATION OF 

MONETARY POLICY IN RWANDA

ASSESSING MACRO-ECONOMIC EFFECTS OF HOUSEHOLD 

DEBT IN RWANDA

STRUCTURE OF CAPITAL FLOWS AND EXCHANGE RATE: THE 

CASE OF RWANDA

1

33

63

101





BNR Economic Review Vol. 16

1

 

8 

                                                           

 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

2

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

3

 

 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

4

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

5

 

 

 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

6

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

7

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

8

 

15 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

9

 

16 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

10

 

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

In
 p

e
rc

e
n

ta
g

e

Period

NPL ratio Maximum prudential level

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

11

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

12

 

 

 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

13

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

14

ś ń

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

15

 

 

ś ń

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

16

 

 

 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

17

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

18

Lri,t = μi + ∑ δipi=1 (𝐥𝐥𝐥𝐥i,t−1) + ∑ λipi=0 (𝐦𝐦𝐦𝐦𝐥𝐥t−p) + ∑ βipi=1 (𝐏𝐏𝐥𝐥𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏_𝐥𝐥𝐫𝐫𝐫𝐫𝐏𝐏𝐏𝐏i,t−p) +∑ βipi=1 (𝐂𝐂𝐏𝐏𝐏𝐏𝐫𝐫_𝐏𝐏𝐫𝐫𝐥𝐥i,t−p) + ∑ βipi=1 (𝐛𝐛𝐫𝐫𝐏𝐏𝐛𝐛_𝐏𝐏𝐏𝐏𝐬𝐬𝐬𝐬i,t−p) + ∑ βipi=1 (𝐂𝐂𝐫𝐫𝐦𝐦𝐏𝐏𝐫𝐫𝐫𝐫𝐥𝐥_𝐏𝐏𝐫𝐫𝐥𝐥i,t−p)                     +∑ βipi=1 (𝐌𝐌𝐫𝐫𝐥𝐥𝐛𝐛𝐬𝐬𝐫𝐫_𝐦𝐦𝐏𝐏𝐩𝐩𝐬𝐬𝐥𝐥i,t−p)∑ τipi=1 (𝐏𝐏𝐥𝐥𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏_𝐥𝐥𝐫𝐫𝐫𝐫𝐏𝐏𝐏𝐏i,t−1 ∗ mprt−p) + ∑ αipi=0 (𝐆𝐆𝐆𝐆𝐏𝐏t−p) +εit

 

 

Lri,t = μi + ∑ δipi=1 (𝐥𝐥𝐥𝐥i,t−1) + ∑ λipi=0 (𝐦𝐦𝐦𝐦𝐥𝐥t−p) + ∑ βipi=1 (𝐍𝐍𝐏𝐏𝐍𝐍_𝐥𝐥𝐫𝐫𝐫𝐫𝐏𝐏𝐏𝐏i,t−p) +∑ βipi=1 (𝐂𝐂𝐏𝐏𝐏𝐏𝐫𝐫_𝐏𝐏𝐫𝐫𝐥𝐥i,t−p) + ∑ βipi=1 (𝐛𝐛𝐫𝐫𝐏𝐏𝐛𝐛_𝐏𝐏𝐏𝐏𝐬𝐬𝐬𝐬i,t−p) + ∑ βipi=1 (𝐂𝐂𝐫𝐫𝐦𝐦𝐏𝐏𝐫𝐫𝐫𝐫𝐥𝐥_𝐏𝐏𝐫𝐫𝐥𝐥i,t−p)                     +∑ βipi=1 (𝐌𝐌𝐫𝐫𝐥𝐥𝐛𝐛𝐬𝐬𝐫𝐫_𝐦𝐦𝐏𝐏𝐩𝐩𝐬𝐬𝐥𝐥i,t−p)∑ τipi=1 (𝐍𝐍𝐏𝐏𝐍𝐍_𝐥𝐥𝐫𝐫𝐫𝐫𝐏𝐏𝐏𝐏i,t−1 ∗ mprt−p) + ∑ αipi=0 (𝐆𝐆𝐆𝐆𝐏𝐏t−p) + εit

Lri,t 𝛍𝛍𝐏𝐏
𝐥𝐥𝐥𝐥𝐏𝐏,𝐫𝐫−𝟏𝟏 𝐦𝐦𝐦𝐦𝐥𝐥

  𝐦𝐦𝐦𝐦𝐥𝐥𝐫𝐫 εit
 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

19

 

Lri,t = μi + ∑ δipi=1 (𝐥𝐥𝐥𝐥i,t−1) + ∑ λipi=0 (𝐦𝐦𝐦𝐦𝐥𝐥t−p) + ∑ βipi=1 (𝐏𝐏𝐥𝐥𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏_𝐥𝐥𝐫𝐫𝐫𝐫𝐏𝐏𝐏𝐏i,t−p) +∑ βipi=1 (𝐂𝐂𝐏𝐏𝐏𝐏𝐫𝐫_𝐏𝐏𝐫𝐫𝐥𝐥i,t−p) + ∑ βipi=1 (𝐛𝐛𝐫𝐫𝐏𝐏𝐛𝐛_𝐏𝐏𝐏𝐏𝐬𝐬𝐬𝐬i,t−p) + ∑ βipi=1 (𝐂𝐂𝐫𝐫𝐦𝐦𝐏𝐏𝐫𝐫𝐫𝐫𝐥𝐥_𝐏𝐏𝐫𝐫𝐥𝐥i,t−p)                     +∑ βipi=1 (𝐌𝐌𝐫𝐫𝐥𝐥𝐛𝐛𝐬𝐬𝐫𝐫_𝐦𝐦𝐏𝐏𝐩𝐩𝐬𝐬𝐥𝐥i,t−p)∑ τipi=1 (𝐏𝐏𝐥𝐥𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏_𝐥𝐥𝐫𝐫𝐫𝐫𝐏𝐏𝐏𝐏i,t−1 ∗ mprt−p) + ∑ αipi=0 (𝐆𝐆𝐆𝐆𝐏𝐏t−p) +εit
 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

20

 

č

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

21

 

 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

22

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

23

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

24

 

 

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

25

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

26

č

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

27

 

č

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

28

 

ś ń

Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

29

 Effect of bank asset quality on monetary policy transmission in Rwanda



BNR Economic Review Vol. 16

30

                                                                                    
             _cons     10.31951    1.68264     6.13   0.000       7.0216    13.61743
                    
               LD.    -.3379305   1.052931    -0.32   0.748    -2.401637    1.725776
        gdp_growth  
                    
               L1.     .0178756   .0042207     4.24   0.000     .0096032    .0261479
     market_power1  
                    
               L1.     -.009333   .0025677    -3.63   0.000    -.0143656   -.0043004
capital_structure1  
                    
               L1.    -.8438784   .1593265    -5.30   0.000    -1.156153   -.5316042
         Bank_size  
                    
               L1.     .0154912    .004919     3.15   0.002     .0058501    .0251324
   cost_structure1  
                    
               D1.     .0094407   .0038078     2.48   0.013     .0019776    .0169037
interaction_credit  
                    
               LD.     .0297378   .0185302     1.60   0.109    -.0065808    .0660564
      credit_risk1  
                    
               L1.     .0436015   .0188386     2.31   0.021     .0066784    .0805246
               mpr  
                    
               L2.     .3852425   .0403551     9.55   0.000      .306148    .4643371
               L1.     .3948847    .040939     9.65   0.000     .3146459    .4751236
                lr  
                                                                                    
                lr        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                                    
One-step results
                                                Prob > chi2       =     0.0000
Number of instruments =    550                  Wald chi2(10)     =    1154.95

                                                              max =         28
                                                              avg =         28
                                                              min =         28
                                                Obs per group:
Time variable: t
Group variable: C_id                            Number of groups  =         10
System dynamic panel-data estimation            Number of obs     =        280
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𝑋𝑋 = [ 𝑅𝑅𝑅𝑅𝑂𝑂𝑡𝑡𝐶𝐶𝑎𝑎𝑎𝑎𝑎𝑎𝐵𝐵𝑎𝑎𝑟𝑟𝐶𝐶𝑠𝑠𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑖𝑖𝑡𝑡𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑟𝑟𝑠𝑠𝑒𝑒𝑖𝑖𝑡𝑡 ]
𝜀𝜀

𝐴𝐴𝑖𝑖𝑡𝑡 = 𝛼𝛼𝑖𝑖𝐴𝐴𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖,𝑡𝑡−1 + 𝜀𝜀𝑖𝑖𝑡𝑡

𝐴𝐴𝑖𝑖𝑡𝑡 = 𝑠𝑠𝑒𝑒𝑠𝑠𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑖𝑖,𝑡𝑡 𝑋𝑋𝑖𝑖,𝑡𝑡−1 =
[  
   𝑠𝑠𝑒𝑒𝑠𝑠𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑒𝑒𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑠𝑠𝐶𝐶𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑅𝑅𝑅𝑅𝑂𝑂𝐶𝐶𝑎𝑎𝑎𝑎𝑎𝑎𝐵𝐵𝑎𝑎𝑟𝑟𝐶𝐶𝑠𝑠𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑟𝑟𝑠𝑠𝑒𝑒 ]  

   

𝐴𝐴𝑖𝑖𝑡𝑡 = 𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑖𝑖,𝑡𝑡 𝑋𝑋𝑖𝑖,𝑡𝑡−1 = [𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑒𝑒𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑅𝑅𝑅𝑅𝑂𝑂𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑟𝑟𝑠𝑠𝑒𝑒 ]

 

 

 

 

𝑟𝑟 = 1, … , 𝐾𝐾𝑎𝑎 = 1,… , 𝑇𝑇
[  
  𝐴𝐴11⋮𝐴𝐴1𝑇𝑇⋮𝑦𝑦𝐾𝐾𝑇𝑇]  

  
𝐾𝐾×𝑇𝑇

= [  
  𝛼𝛼1,1⋮𝛼𝛼1,𝑇𝑇⋮𝛼𝛼𝐾𝐾,𝑇𝑇]  

  
𝐾𝐾×𝐾𝐾𝑇𝑇

× [  
  𝐴𝐴1,t−1⋮𝐴𝐴1,𝑡𝑡−𝑛𝑛⋮𝐴𝐴𝐾𝐾,𝑡𝑡−𝑇𝑇]  

  
𝐾𝐾𝑇𝑇×𝐾𝐾

+ [  
  𝑋𝑋1,1⋮𝑋𝑋1,𝑇𝑇⋮𝑋𝑋𝐾𝐾,𝑇𝑇]  

  
𝐾𝐾𝑇𝑇×𝐾𝐾

× [  
  𝛽𝛽1,1⋮𝛽𝛽1,𝑇𝑇⋮𝛽𝛽𝐾𝐾,𝑇𝑇]  

  
𝐾𝐾×𝐾𝐾𝑇𝑇

+ [  
  𝜀𝜀1,1⋮𝜀𝜀1,𝑇𝑇⋮𝜀𝜀𝐾𝐾,𝑇𝑇]  

  
𝐾𝐾×𝑇𝑇𝛼𝛼 𝛽𝛽
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𝐴𝐴 = [ 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑖𝑖𝑡𝑡𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑎𝑎𝑟𝑟𝑎𝑎𝑖𝑖𝑡𝑡𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑒𝑒𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑖𝑖𝑡𝑡 ] 𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑎𝑎𝑟𝑟𝑎𝑎 = [ 𝑠𝑠𝑒𝑒𝑠𝑠𝑎𝑎 𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑎𝑎𝑟𝑟𝑎𝑎𝑖𝑖𝑡𝑡𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑎𝑎𝑟𝑟𝑎𝑎𝑖𝑖𝑡𝑡]

𝑋𝑋 = [ 𝑅𝑅𝑅𝑅𝑂𝑂𝑡𝑡𝐶𝐶𝑎𝑎𝑎𝑎𝑎𝑎𝐵𝐵𝑎𝑎𝑟𝑟𝐶𝐶𝑠𝑠𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑖𝑖𝑡𝑡𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑟𝑟𝑠𝑠𝑒𝑒𝑖𝑖𝑡𝑡 ]
𝜀𝜀

𝐴𝐴𝑖𝑖𝑡𝑡 = 𝛼𝛼𝑖𝑖𝐴𝐴𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖,𝑡𝑡−1 + 𝜀𝜀𝑖𝑖𝑡𝑡

𝐴𝐴𝑖𝑖𝑡𝑡 = 𝑠𝑠𝑒𝑒𝑠𝑠𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑖𝑖,𝑡𝑡 𝑋𝑋𝑖𝑖,𝑡𝑡−1 =
[  
   𝑠𝑠𝑒𝑒𝑠𝑠𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑒𝑒𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑠𝑠𝐶𝐶𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑅𝑅𝑅𝑅𝑂𝑂𝐶𝐶𝑎𝑎𝑎𝑎𝑎𝑎𝐵𝐵𝑎𝑎𝑟𝑟𝐶𝐶𝑠𝑠𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑟𝑟𝑠𝑠𝑒𝑒 ]  

   

𝐴𝐴𝑖𝑖𝑡𝑡 = 𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑖𝑖,𝑡𝑡 𝑋𝑋𝑖𝑖,𝑡𝑡−1 = [𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑠𝑠𝑠𝑠𝑟𝑟𝑎𝑎𝑎𝑎𝑒𝑒𝑠𝑠𝑖𝑖𝑒𝑒𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑅𝑅𝑅𝑅𝑂𝑂𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖 𝑠𝑠𝑟𝑟𝑠𝑠𝑒𝑒 ]
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𝐾𝐾𝐴𝐴𝑡𝑡 =  𝐶𝐶(𝐿𝐿)𝐴𝐴𝑡𝑡 + 𝐵𝐵𝐵𝐵𝑡𝑡 ………(1)

∆𝐴𝐴𝑡𝑡 =  𝛼𝛼𝛽𝛽′𝐴𝐴𝑡𝑡−1 + 𝜑𝜑1∆𝐴𝐴𝑡𝑡−1 + 𝑒𝑒𝑡𝑡  ………(2)
α

β φ
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