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 
        
     Policy Lags    
            
  Recognition Lag       
  Response Lag  Implementation Lag
            
           
           
       
      
         
            
    Seasonally Adjusted    
2007 1995        
Impulse Response         
   GARCH Model  Analysis
         
          
             
Shortlived Effect      
     Main Outcome    
    Policy Implication   
           
          
             
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ZÚflá‘fl N1
       
     
         
         
           
             

1752  Of Money

           
             
             
     Monetarism   
          
 Transmission       
             Mechanism
            
             
           
         ICOR
       
        
            

   

           
           
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            
            
           
          
         
  "1"           
  % 24.0       1997 
        % 13.0  %37.0

%27.0        %3.5

      1998  
          %6.4 
1999 %3.0       
%2.0          
       %2.2 

       1999 – 1997   
          

     

        2005  2000  
      %10.2       
           
    2000    
         %14.0  
 % 1.9       %1.8 
    2005 2004 2003 2001  
    %11.7%5.8%7.3%9.7 
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            
   2001 % 2.1     
%1.0  %0.8 %0.4     20052004 2003

 

  %8.3         2002 
 %1.3      %1.1        



    2007 2006  
       %13.7–%2.6– 

   

1  


 
 

  
 

  


199724.037.09.66.120.047.0
199822.629.06.26.014.017.0
199922.624.66.26.012.014.2
200019.433.06.58.310.08.1
200115.024.76.56.47.04.9
200222.030.37.05.97.08.3
200323.030.35.86.07.07.4
200425.030.86.57.26.57.3
200533.044.78.38.17.58.5
200628.027.410.011.87.27.2
200724.010.311.210.58.08.1

       
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          
    321   
           
      1      
     2      
   3         
          
              
            
            
            
         
           4  

  
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����  ����
�
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����  ����



ZÚéaäá€a Âfl “á:a N2
Policy Lags      
           
Recognition Lag    
 Response Lag    Implementation Lag 
        
             
            

       

          
            
          

  
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����  ����
�



        
  

          
 

        
         

   
       

           

ZÚ‘ibè€a pbéaäá€a N3
            
     

    
   13

             
       1997 – 1993   
        
            
       

      
Decomposition of inflation      1

into 4 componentsseasonalcyclicaltrend & random
Granger Causality 2

Cointegration and error correction Analysis3



             
   Granger Causality    
            
       $2.16  

     

     23
         
            

 M2           
   2006  1994        Definition
         
    persistent Impact   

    
       33

 
          

     
Single Equation Model    1

Structural Vector Auto      2
 regression

Vector Error Correction Model     3

          
           
           
            



              
          
        
           
           
           

    
             
 observations        
        52    150

    
  4

Mechanistic Approach      
           

      
GARCH Model·

 Impulse Response        ·
Analysis

      14
Impulse Response Analysis 

One Standard Deviation   5  
       
  2007   1995         
       5    
             



    Model Generalized Autoregressive Conditional Heteroskedastic 1
                  
  Financial Econometrics       

    

Impulse        
         Response
            

       

1GARCH       24
Model

      GARCH Model   
      
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�



  2monetary variables   1
            
Heteroskedasticity      

          2
        
            

Rsquare
persistence   GARCH Model 3

       

laggedvalues        
  Explanatory variable   of money supply
Explainedvariable       
             
     volatility    
  2 1    Subsequent period
    CPI        

2007 1995

                                   (1)

                                                               (2)

   Mean Equation  1 
    (m2)        

                   2
1963   –Monetary Phenomenon    



    2    .(µτ)   (µτ−1
     (µt−1)            (σ2

       (σ2t−1)  

.( )
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     Unit Root   
Augmented Dickey Fuller ADF   
   Nonstationarity Problem     
     Order of Integration 

  2 
2                                          

Variables ADF Test 
Statistic

ADF Test Critical Values
1% 5% 10%

M2 - Level 1.98242 3.4764 2.8814 2.5772
M2 - 1st Difference 3.329972 3.4767 2.8815* 2.5773*
CPI - Level 1.235376 3.4764 2.8814 2.5772
CPI - 1st Difference 6.515097 3.4767* 2.8815* 2.5773*

     *

         
            
         %1 
Integrated3         

        Of order one

  differencing operations    Order of Integration 3
stationary  
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           
           

          *
SeasonalAdjustment   
    
        
   6      

Seasonally Adjusted CPI      
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CPI Seasonal ly Adjusted CPI 


�



            *
        
residuals        
         



               (3)

                (3) 

                                                  (4)

         dlcpi  
        dlm2  
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    General Form    3  
          

       
3 

Dependent Variable: Seasonally Adjusted CPI (DLCPISA)
Method: ML - ARCH
 Coefficient Std. Error z-Statistic Prob.

C -0.002705 0.009936 -0.272221 0.7855
DLM2(-1) 0.02422 0.0583 0.415436 0.6778
DLM2(-2) 0.097305 0.078174 1.244715 0.2132
DLM2(-3) 0.097943 0.062844 1.558527 0.1191
DLM2(-4) 0.036748 0.063919 0.574916 0.5653
DLM2(-5) -0.163735 0.07283 -2.248169 0.0246
DLM2(-6) 0.039912 0.064109 0.622572 0.5336
DLM2 (-7) 0.128553 0.061048 2.105762 0.0352
DLM2 (-8) -0.119906 0.056847 -2.109297 0.0349
DLM2 (-9) -0.178457 0.085626 -2.084151 0.0371
DLM2 (-10) -0.153465 0.060509 -2.536222 0.0112
DLM2 (-11) -0.159495 0.059135 -2.697114 0.007
DLM2 (-12) 0.218182 0.071271 3.061303 0.0022
DLM2 (-13) -0.016857 0.050726 -0.332307 0.7397
DLM2 (-14) 0.01002 0.062976 0.159102 0.8736
DLM2 (-15) -0.087127 0.067623 -1.288413 0.1976
DLM2 (-16) 0.051864 0.079691 0.650809 0.5152
DLM2 (-17) 0.111535 0.074777 1.491575 0.1358
DLM2 (-18) -0.013523 0.066591 -0.203077 0.8391
DLM2 (-19) 0.018852 0.056902 0.331303 0.7404
DLM2 (-20) 0.024011 0.065923 0.364226 0.7157
DLM2 (-21) 0.07819 0.086484 0.904097 0.3659
DLM2 (-22) 0.117707 0.066423 1.772098 0.0764
DLM2 (-23) 0.208959 0.062508 3.34289 0.0008
DLM2 (-24) 0.08017 0.057335 1.398266 0.162

Variance Equation
C 0.00013 0.0000701 1.848769 0.0645
ARCH(1) 1.076027 0.317951 3.384258 0.0007
GARCH(1) -0.085032 0.085451 -0.995095 0.3197
     

R-squared 0.037953 Mean dependent var 0.0079
Adjusted R-squared -0.229833 S.D. dependent var 0.021289
S.E. of regression 0.023609 Akaike info criterion -4.814945
Sum squared resid 0.054067 Schwarz criterion -4.181403
Log likelihood 328.9341 Durbin-Watson stat 1.927751



           
     12  1110987 5   
     1110985 Cofficients
TheoreticalUnderpinning    
           
           
        Reduced Model 
            
2   1     Parsimonious Equation
           

     Insignificant 

       
        

         4  
           
           
GARCH Term Prob0.41      
             

Short lived Effect



4  
Dependent Variable: Seasonally Adjusted CPI (DLCPISA)

Method: ML - ARCH
 Coefficient Std. Error z-Statistic Prob.  

DLM2(-7) 0.148476 0.061984 2.395401 0.0166
DLM2(-12) 0.180616 0.066056 2.734298 0.0063

       Variance Equation
C 0.00021 0.000105 2.002347 0.0452

ARCH(1) 0.357004 0.163865 2.178639 0.0294
GARCH(1) 0.209705 0.256335 0.818089 0.4133

     
R-squared 0.034433 Mean dependent var 0.009506

Adjusted R-squared 0.005173 S.D. dependent var 0.022576
S.E. of regression 0.022518 Akaike info criterion -4.831829
Sum squared resid 0.066932 Schwarz criterion -4.72526

Log likelihood 335.9803 Durbin-Watson stat 1.838699

           
           
            

 Post   parsimonious equation  
 Estimations

   JarqueBera   *
 ARCHLM Test for Residuals *

  
   5   JarqueBera 
   parsimonious equation     

      



5  
Jarque-Bera Residuals Normality Test:  
Standardized Residuals Test  
  
Mean 0.045935
Median -0.084748
Maximum 3.312228
Minimum -2.032959
Std. Dev. 1.004872
Skewness 0.489202
Kurtosis 3.306434
  
Jarque-Bera 6.000474
Probability 0.049775

 ARCHLM Test for Residuals  
          ARCHLM  
          ARCH

 
6  

Estimates of ARCH-LM Test of Residuals
ARCH Test:

F-statistic 0.001342 Probability 0.970837
Obs*R-squared 0.001362 Probability 0.970566
Variable Coefficient Std. Error t-Statistic Prob.  
C 0.993652 0.159409 6.233333 0.0000
STD_RESID^2(-1) -0.00315 0.085907 -0.03663 0.9708
     
R-squared 0.00001 Mean dependent var 0.990491
Adjusted R-squared -0.00745 S.D. dependent var 1.557196
S.E. of regression 1.562987 Akaike info criterion 3.745672
Sum squared resid 327.3526 Schwarz criterion 3.788505
Log likelihood -252.706 F-statistic 0.001342
Durbin-Watson stat 1.993317 Prob(F-statistic) 0.970837



Zwˆbn‰€a N8
         
           
    2007  –1995    
          
Positive Coefficients       
            
             
1997        
Impulse          2007 –

  Response Analysis
          
             
             

Shortlived Effect    
            
             
   IMF       
           
               

     
             
         
        
            

   
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ZpbÓñÏn€a N9
       
         

    
            *
Transmission Mechanism      
      

         *
             

    
             
          

         
           *
            

     
      *

         
           *
         
          
           

 



             
           

     
         *

       *
         *

           
             
            

    
         *
         

     
            *

         
          *
       
             

     

 



Z…uaãæa N10
 Tim Bollerslev  '' Generalized Autoregressive 

Conditional Heteroskedastic Model'', Journal of 
Econometrics, 307 – 327, 1986

 ''Of Money'', Written by David Hume in 1752
http://soserv.mcmaster.ca/econ/ugcm/slls/home/
money

 ''Are Money Growth and Inflation Still Related''
Gerald P. Dwyer and R. W. Hafer, Federal Reserve 
Bank of Atlanta Economic Review, Second Quarter 
1999.

 ''Inflation is Always and Everywhere a Monetary
Phenomenon'', published by Myles Zyblock, CFA, 
Editorials, Volume1. Issue 21

 ''Log Transformation for Better Fit'' Will G. 
Hopkins, Professor of Exercise Science, Auckland 
University of Technology

 ''The Main Determinants of Inflation in Albania''
by Ilker Domac and Carlos Elbirt, Social Science 
Research Network, Abstract id 620578.  

 ''Money and Inflation Dynamics A Lag between
Change in Money Supply and The Corresponding 
Inflation Response in Tanzania'' April 2007, by
Jehovaness Aikaeli, Bank of Tanzania, Social 
Science Research Network, Abstract id 1021227

 ''Investigating Inflation Dynamics in Sudan''
Prepared by Kenji Moriyama, January 2008, IMF 
Working Papers   



Z’y˝æa N11
      1 

Dependent Variable: Seasonally Adjusted CPI (DLCPISA)

Method: ML - ARCH
 Coefficient Std. Error z-Statistic Prob.
DLM2(-5) -0.119157 0.067423 -1.767307 0.0772
DLM2 (-7) 0.142126 0.069192 2.054068 0.04
DLM2 (-8) -0.016179 0.068469 -0.236299 0.8132
DLM2 (-9) -0.049786 0.087248 -0.570621 0.5683
DLM2 (-10) -0.065354 0.079376 -0.823344 0.4103
DLM2 (-11) -0.110758 0.076559 -1.446693 0.148
DLM2 (-12) 0.175365 0.079971 2.192859 0.0283
DLM2 (-22) 0.051108 0.056787 0.899984 0.3681
DLM2 (-23) 0.144537 0.067933 2.127649 0.0334
DLM2 (-24) 0.104279 0.067686 1.540627 0.1234

Variance Equation
C 0.000257 0.000108 2.367789 0.0179
ARCH(1) 0.593558 0.219956 2.698535 0.007
GARCH(1) -0.130101 0.227149 -0.572758 0.5668
     

R-squared 0.080522 Mean dependent var 0.0079
Adjusted R-squared -0.017993 S.D. dependent var 0.021289
S.E. of regression 0.02148 Akaike info criterion -4.883372
Sum squared resid 0.051674 Schwarz criterion -4.589227
Log likelihood 318.2107 Durbin-Watson stat 1.99727



    2  
Dependent Variable: Seasonally Adjusted CPI (DLCPISA)

Method: ML - ARCH
 Coefficient Std. Error z-Statistic Prob.

DLM2(-5) -0.119709 0.066147 -1.80975 0.0703
DLM2 (-7) 0.138782 0.067619 2.052401 0.0401
DLM2 (-12) 0.204386 0.074453 2.745168 0.006
DLM2 (-23) 0.091965 0.063311 1.452602 0.1463

Variance Equation
C 0.000245 9.87E-05 2.484252 0.013

ARCH(1) 0.479728 0.176669 2.715399 0.0066
GARCH(1) -0.000245 0.172269 -0.001422 0.9989

     

R-squared 0.035725 Mean dependent var 0.00793
Adjusted R-squared -0.012894 S.D. dependent var 0.021207
S.E. of regression 0.021343 Akaike info criterion -4.914092
Sum squared resid 0.054206 Schwarz criterion -4.756521

Log likelihood 316.5878 Durbin-Watson stat 1.974022

Soft Copy   3 
No. ITEM DOCUMENT

1 The Time Lag Process
(An Illustrative Figure)

2 Data & Chats



1995      4 
2007

Month CPI INF
M2 (in Million 

SDG’s)
M2Growth

Jul-95  4,858.48 56.0% 52.47 7.0%
Aug-95  5,155.78 59.0% 55.52 6.0%
Sep-95  5,405.30 60.0% 59.41 7.0%
Oct-95 5,603.00 72.0% 62.49 5.0%
Nov-95  6,235.27 89.0% 65.42 5.0%
Dec-95  6,657.96 71.0% 70.59 8.0%
Jan-96  7,077.78 84.0% 73.20 4.0%
Feb-96  7,659.26 97.0% 73.27 0.0%
Mar-96  8,094.47 103.0% 75.80 3.0%
Apr-96  8,784.64 116.0% 83.76 11.0%
May-96  9,200.94 119.0% 88.13 5.0%
Jun-96 11,536.79 162.0% 94.71 7.0%
Jul-96 12,486.29 157.0% 103.18 9.0%
Aug-96 13,662.81 165.0% 107.55 4.0%
Sep-96 13,891.62 157.0% 107.55 0.0%
Oct-96 14,511.77 159.0% 109.79 2.0%
Nov-96 14,528.19 133.0% 114.56 4.0%
Dec-96 14,248.04 114.0% 116.60 2.0%
Jan-97 14,226.33 101.0% 121.92 5.0%
Feb-97 14,705.78 92.0% 121.89 0.0%
Mar-97 15,379.50 90.0% 128.29 5.0%
Apr-97 15,373.13 75.0% 132.32 3.0%
May-97 15,641.60 70.0% 133.77 1.0%
Jun-97 16,382.25 42.0% 134.62 1.0%
Jul-97 17,106.21 37.0% 140.82 5.0%
Aug-97 18,034.91 32.0% 144.29 2.0%
Sep-97 17,642.35 27.0% 148.18 3.0%
Oct-97 17,269.01 19.0% 151.58 2.0%
Nov-97 18,450.80 27.0% 153.93 2.0%
Dec-97 18,807.41 32.0% 159.71 4.0%
Jan-98 18,494.23 30.0% 169.66 6.0%
Feb-98 18,088.11 23.0% 171.08 1.0%
Mar-98 17,532.63 14.0% 179.53 5.0%
Apr-98 17,371.63 13.0% 177.90 -1.0%
May-98 18,613.50 19.0% 179.55 1.0%
Jun-98 19,331.05 18.0% 181.69 1.0%
Jul-98 20,698.52 21.0% 183.75 1.0%
Aug-98 20,559.79 14.0% 186.79 2.0%
Sep-98 20,465.13 16.0% 191.37 2.0%
Oct-98 20,550.12 19.0% 199.69 4.0%
Nov-98 21,218.41 15.0% 208.44 4.0%
Dec-98 20,312.01 8.0% 206.90 -1.0%
Jan-99 20,343.65 10.0% 210.72 2.0%
Feb-99 20,439.56 13.0% 212.49 1.0%
Mar-99 20,863.83 19.0% 225.82 6.0%
Apr-99 21,193.39 22.0% 230.85 2.0%



May-99 21,777.80 17.0% 235.16 2.0%
Jun-99 23,583.88 22.0% 237.98 1.0%
Jul-99 24,010.28 16.0% 241.93 2.0%
Aug-99 23,643.76 15.0% 244.62 1.0%
Sep-99 23,125.60 13.0% 247.04 1.0%
Oct-99 23,221.63 13.0% 248.63 1.0%
Nov-99 24,401.18 15.0% 251.08 1.0%
Dec-99 23,765.05 17.0% 257.9 3.0%
Jan-00 23,395.20 15.0% 276.69 7.0%
Feb-00 23,301.10 14.0% 254.58 -8.0%
Mar-00 23,993.40 15.0% 268.73 6.0%
Apr-00 23,736.60 12.0% 288.51 7.0%
May-00 23,737.80 9.0% 298.39 3.0%
Jun-00 24,291.40 3.0% 287.54 -4.0%
Jul-00 25,450.90 6.0% 303.77 6.0%
Aug-00 25,771.70 9.0% 309.86 2.0%
Sep-00 25,206.90 9.0% 305.53 -1.0%
Oct-00 24,150.50 4.0% 320.25 5.0%
Nov-00 24,889.20 2.0% 331.82 4.0%
Dec-00 24,478.00 3.0% 346.67 4.0%
Jan-01 24,281.10 4.0% 350.07 1.0%
Feb-01 24,006.10 3.0% 355.10 1.0%
Mar-01 24,259.50 1.0% 365.95 3.0%
Apr-01 24,266.30 2.0% 375.85 3.0%
May-01 25,377.30 7.0% 384.51 2.0%
Jun-01 26,183.00 8.0% 411.90 7.0%
Jul-01 27,097.90 6.0% 430.79 5.0%
Aug-01 27,453.30 7.0% 430.59 0.0%
Sep-01 26,201.40 4.0% 425.06 -1.0%
Oct-01 25,454.30 5.0% 428.95 1.0%
Nov-01 25,783.10 4.0% 427.03 0.0%
Dec-01 26,283.70 7.0% 432.21 1.0%
Jan-02 26,662.10 10.0% 447.64 4.0%
Feb-02 26,565.10 11.0% 473.19 6.0%
Mar-02 26,588.40 10.0% 474.54 0.0%
Apr-02 26,558.70 9.0% 477.93 1.0%
May-02 26,837.30 6.0% 483.21 1.0%
Jun-02 27,850.30 6.0% 500.73 4.0%
Jul-02 28,056.40 4.0% 519.24 4.0%
Aug-02 29,328.30 7.0% 527.78 2.0%
Sep-02 28,861.50 10.0% 532.35 1.0%
Oct-02 28,132.40 3.0% 553.28 4.0%
Nov-02 28,307.80 10.0% 564.33 2.0%
Dec-02 28,454.10 8.0% 563.27 0.0%
Jan-03 28,969.00 9.0% 590.55 5.0%
Feb-03 28,630.40 8.0% 602.69 2.0%
Mar-03 28,437.00 7.0% 600.35 0.0%
Apr-03 28,432.70 7.0% 607.71 1.0%
May-03 29,040.40 8.0% 626.42 3.0%
Jun-03 29,819.60 7.0% 619.90 -1.0%
Jul-03 31,319.10 12.0% 652.12 5.0%
Aug-03 31,369.00 7.0% 661.33 1.0%



Sep-03 29,818.60 3.0% 676.82 2.0%
Oct-03 29,958.20 15.0% 703.23 4.0%
Nov-03 31,219.60 10.0% 725.99 3.0%
Dec-03 30,803.90 8.0% 742.36 2.0%
Jan-04 30,756.40 6.0% 796.72 7.0%
Feb-04 31,467.50 10.0% 786.69 -1.0%
Mar-04 31,047.30 9.0% 815.46 4.0%
Apr-04 31,072.40 9.0% 830.07 2.0%
May-04 31,729.80 9.0% 843.69 2.0%
Jun-04 31,998.70 7.0% 847.50 0.0%
Jul-04 33,032.20 5.0% 861.55 2.0%
Aug-04 33,604.50 7.0% 882.21 2.0%
Sep-04 33,587.70 13.0% 890.55 1.0%
Oct-04 33,466.00 12.0% 918.79 3.0%
Nov-04 33,133.50 6.0% 929.36 1.0%
Dec-04 33,042.60 7.0% 969.78 4.0%
Jan-05 33,317.00 8.0% 1,057.44 9.0%
Feb-05 33,187.50 5.0% 1,084.50 3.0%
Mar-05 33,173.90 7.0% 1,118.98 3.0%
Apr-05 33,802.40 9.0% 1,162.46 4.0%
May-05 34,536.50 9.0% 1,201.90 3.0%
Jun-05 35,512.10 11.0% 1,213.88 1.0%
Jul-05 37,617.90 14.0% 1,273.08 5.0%
Aug-05 37,818.50 13.0% 1,270.91 0.0%
Sep-05 36,194.30 8.0% 1,260.49 -1.0%
Oct-05 35,366.10 6.0% 1,284.76 2.0%
Nov-05 35,542.70 7.0% 1,296.90 1.0%
Dec-05 34,909.40 6.0% 1,403.14 8.0%
Jan-06 34,686.20 4.0% 1,458.46 4.0%
Feb-06 35,100.70 6.0% 1,517.78 4.0%
Mar-06 34,864.90 5.0% 1,605.28 6.0%
Apr-06 34,425.50 2.0% 1,653.05 3.0%
May-06 35,519.00 3.0% 1,699.79 3.0%
Jun-06 37,036.40 4.0% 1,721.60 1.0%
Jul-06 38,267.80 2.0% 1,768.57 3.0%
Aug-06 39,792.30 5.0% 1,740.67 -2.0%
Sep-06 41,866.00 16.0% 1,752.41 1.0%
Oct-06 39,432.30 11.0% 1,808.10 3.0%
Nov-06 39,891.80 12.0% 1,748.63 -3.0%
Dec-06 40,392.10 16.0% 1,787.18 2.0%
Jan-07 39,115.90 13.0% 1,752.39 -2.0%
Feb-07 38,154.00 9.0% 1,797.95 3.0%
Mar-07 37,689.80 8.0% 1,768.38 -2.0%
Apr-07 37,650.70 9.0% 1,790.58 1.0%
May-07 38,483.20 8.0% 1,779.71 -1.0%
Jun-07 40,217.80 9.0% 1,786.86 0.0%
Jul-07 41,408.40 8.0% 1,772.46 -1.0%
Aug-07 40,524.50 2.0% 1,798.53 1.0%
Sep-07 42,599.50 2.0% 1,827.91 2.0%
Oct-07 44,175.40 12.0% 1,875.48 3.0%
Nov-07 43,301.20 9.0% 1,886.05 1.0%
Dec-07 43,948.40 9.0% 1,971.46 5.0%


