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These guidelines for the application of statistical models to the regulation of 
telecommunication markets were prepared by Ms Karla Montero Víquez, 
economist, under the direction of BDT’s Regulatory and Market Environment 
Division (RME). The comments and suggestions made by ITU officials, in 
particular Ms Carmen Prado-Wagner, were very useful in preparing the 
guidelines. 
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y = 0,0019x + 23,838
R² = 0,6702
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YEAR C� X�
1980 2447 3776
1981 2476 3843
1982 2503 3760
1983 2619 3906
1984 2746 4184
1985 2865 4279
1986 2969 4404
1987 3052 4539
1988 3162 4718
1989 3162 4718
1990 3223 4838
1991 3260 4877

PERSONAL CONSUMPTION AND GDP
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Year 0 Year 1 Year 2� Year 3 Year 4 Year 5� Year 6 Year 7� Year 8� Year 9 Year 10

Revenues from calls� 826 608 892 737 964 156 1 041 289� 1 124 592� 1 214 559 1 311 724 1 416 662� 1 529 994� 1 652 394
Revenues from access 413 132 446 182 481 877 520 427 562 061 607 026 655 588 708 035 764 678 825 852
Savings on travel costs� 661 287 714 190 771 325 833 031 899 673 971 647 1 049 379 1 133 329� 1 223 996� 1 321 915

Total revenues 1 239 740 892 737 964 156 1 041 289� 1 124 592� 1 214 559 1 311 724 1 416 662� 1 529 994� 1 652 394

Expenditure
Operation and maintenance� 125 000 125 000 125 000 125 000 125 000 125 000 125 000 125 000 125 000 125 000

Administrative 2 500 2 500� 2 500� 2 500� 2 500� 2 500� 2 500� 2 500� 2 500� 2 500�
Interconnection 206 393 222 905 240 737 259 996 280 796 303 259 327 520 353 722 382 019 412 581

Depreciation 250 000 250 000 250 000 250 000 250 000 250 000 250 000 250 000 250 000 250 000

Total spending � 583 893 600 405 618 237 637 496 658 296 680 759 705 020 731 222 759 519 790 081

Initial invesment 2 500 000

Income tax 196 754 87 700 103 776 121 138 139 889 160 140 182 011 205 632 231 142 258 694

Adjustment for depreciation 250 000 250 000 250 000 250 000 250 000 250 000 250 000 250 000 250 000 250 000

Net effective cash flow � (2 500 000)� 709 093 454 633 492 143 532 655 576 407 623 660 674 692 729 808 789 332 853 619

Regulatory body
Evaluation rural telephony project

Year 1 - Year 10�
(dollars)
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Dependent Va riable: AVECONS  
Method: Least Squares 
Date: 12/02/08   Time: 07:30 
Sample: 2000:1 2008:4 
Included observations: 32 

Variable Coefficient � Std. Error � t-Statistic � Prob.   
C� � 1196.492 � 347.9662 � 3.438528 � 0.0018 

PRICE  -112.8636 � 33.67329 � -3.351726 � 0.0023 
GDP�  � 0.007754 � 0.003130 � 2.477308 � 0.0195 

FORMATIONK -0.000728 � 0.001051 � -0.692790 � 0.4941 
R�-squared 0.780899 �    Mean dependent var � 1546.844 
Adjusted R-squared � 0.757424 �    S.D. dependent var � 119.3388 
S.E. of regression� 58.77679 �    Akaike info criterion � 11.10184 
Sum squared resid� � 96731.92 �    Schwarz criterion � 11.28506 
Log likelihood -173.6294 �    F-statistic 33.26494 
Durbin-Watson stat 1.301046 �    Prob(F-�statistic) 0.000000 
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Redundant variables: FORMATIONK 

 �    

F-statistic 0.479958     Probability 0.494148 

Log likelihood ratio 0.543875     Probability 0.460831 
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Estimation Command: 
===================== 
LS LAVECONS C LPRICE LGDP 
 
Estimation Equation: 
===================== 
LAVECONS = C(1) + C(2)*LPRICE + C(3)*LGDP 
 
Substituted Coefficients: 
===================== 
LAVECONS = 2.568663048 - 0.163553626*LPRICE + 0.4322605762*LGDP 
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Dependent Variable: AVECONS�  
Method: Least Squares  
Date: 12/03/02   Time: 05:42  
Sample: 2000:1 2008:4  
Included observations: 32�  

Variable  Coefficient� Std. Error  t-Statistic  Prob.   
C 1148.045  337.7968  3.398625  0.0020  �

PRICE�  � -106.3969  32.06226  -3.318445  0.0024  �
GDP 0.007600  0.003094  2.456408  0.0203  �

R�-squared� 0.777143      Mean dependent var�  � 1546.844  �
Adjusted R�-squared  � 0.761774      S.D. dependent var�  119.3388  �
S.E. of regression�  58.2474 0     Akaike info criterion  11.05634  �
Sum squared resid  98390.04      Schwarz criterion�  11.19375  �
Log likelihood  � -173.9014      F-statistic� 50.56417  �
Durbin�-Watson stat� � 1.376708      Prob(F�-statistic)� � 0.000000  �
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Ramsey RESET Test: 
     

F-statistic 0.001605     Probability 0.968323 
Log likelihood ratio 0.001835     Probability 0.965834 
R-squared 0.777156     Mean dependent var 1546.844 
Adjusted R-squared 0.753280     S.D. dependent var 119.3388 
S.E. of regression 59.27671     Akaike info criterion 11.11878 
Sum squared resid 98384.40     Schwarz criterion 11.30200 
Log likelihood -173.9005     F-statistic 32.54945 
Durbin-Watson stat 1.375820     Prob(F-statistic) 0.000000 
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Series: Residuals
Sample 1994:1 2001:4
Observations 32

Mean     3.61E-13
Median  6.199877
Maximum  97.82835
Minimum -129.9799
Std. Dev.   56.33713
Skewness  -0.344253
Kurtosis   2.400569

Jarque-Bera  1.111146
Probability  0.573744
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                      n    Ù     _  
R2 = scE       S  (yi – y)2 
       -------- = i =1 
        scG     ---------------------                                                      (1) 
                     n           _ 
                     S  (yi – y)2 
                     i =1 
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Autocorrelation Partial Correlation  AC   PAC  Q-Stat  Prob 

     .  |**.    |      .  |**.    | 1 0.273 0.273 2.6135 0.106 
     .**|  .    |      .**|  .    | 2 -0.210 -0.307 4.2130 0.122 
     . *|  .    |      .  |* .    | 3 -0.081 0.093 4.4576 0.216 
     .  |  .    |      .  |  .    | 4 0.047 -0.023 4.5431 0.337 
     .**|  .    |      ***|  .    | 5 -0.255 -0.330 7.1690 0.208 
     ***|  .    |      .**|  .    | 6 -0.413 -0.257 14.309 0.026 
     . *|  .    |      .  |  .    | 7 -0.102 -0.042 14.758 0.039 
     .  |* .    |      .  |  .    | 8 0.130 -0.041 15.526 0.050 
     . *|  .    |      .**|  .    | 9 -0.123 -0.290 16.241 0.062 
     . *|  .    |      . *|  .    | 10 -0.184 -0.173 17.912 0.056 
     .  |* .    |      . *|  .    | 11 0.109 -0.107 18.528 0.070 
     .  |***    |      .  |* .    | 12 0.413 0.185 27.818 0.006 
     .  |**.    |      .  |* .    | 13 0.235 0.082 30.981 0.003 
     .  |  .    |      .  |  .    | 14 -0.027 -0.036 31.024 0.006 
     .  |  .    |      .  |  .    | 15 0.035 -0.011 31.104 0.009 
     .  |  .    |      . *|  .    | 16 0.040 -0.076 31.214 0.013 

�

White Heteroskedasticity Test: 

F-statistic 1.603290     Probability 0.202188 
Obs*R-squared 6.141924     Probability 0.188797 

     
Test Equation: 
Dependent Variable: RESID^2 
Method: Least Squares 
Date: 12/03/02   Time: 06:01 
Sample: 2000:1 2008:4 
Included observations: 32 

Variable Coefficient Std. Error t-Statistic Prob.  

C -100552.3 164399.9 -0.611632 0.5459 
PRICE -11975.42 12817.70 -0.934288 0.3584 

PRICE^2 1672.712 2506.128 0.667449 0.5102 
GDP 2.976563 3.729349 0.798145 0.4318 

GDP^2 -1.80E-05 2.11E-05 -0.849897 0.4029 

R-squared 0.191935     Mean dependent var 3074.689 
Adjusted R-squared 0.072222     S.D. dependent var 3696.984 
S.E. of regression 3560.981     Akaike info criterion 19.33606 
Sum squared resid 3.42E+08     Schwarz criterion 19.56508 
Log likelihood -304.3770     F-statistic 1.603290 
Durbin-Watson stat 2.891528     Prob(F-statistic) 0.202188 

�
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Breusch-Godfrey S�erial Correlation LM Test:� 
F-�statistic 2.909258     Probability 0.071747� 
Obs*R�-�squared 5.673398     Probability 0.058619� 

     
Test Equation: 
Dependent Variable: RESID� 
Method: Least Squares� 
Date: 12/03/08�   Time: 10:39� 
Presample missing value lagged residuals set to zero. 

Variable Coefficient Std. Error� t-Statistic Prob.   
C� 186.2896 356.4343 0.522648� 0.6055 

PRICE  -�14.39991 32.89040 -0.437815� 0.6650 
GDP -�0.001744 0.003264 -0.534433� 0.5974 

RESID(-1) 0.403423 0.202045 1.996698� 0.0560 
RESID(-2) -�0.320016 0.198241 -1.614275� 0.1181 

R�-�squared 0.177294     Mean dependent var 3.61E�-�13 
Adjusted R�-�squared 0.055411     S.D. dependent var 56.33713� 
S.E. of regression 54.75403     Akaike info criterion 10.98618� 
Sum squared resid 80946.11     Schwarz criterion� 11.21520� 
Log likelihood -�170.7789     F-statistic� 1.454629� 
Durbin�-Watson stat 1.954432     Prob(F-statistic) 0.243472� 
�
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�� (1148.04466 – 106.3968559 * PRICE + 0.007599918794 * GDP) dPRICE = �
   1.71 
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3.25
 �

��
 �(1148.04466–106.3968559*PRICE+0.007599918794*93254.2563)dPRICE =

 � 
1.71

 
 
    

3.25�
 �

��
 �(1856.7694 –

 
106.3969 * PRICE) dPRICE =

 � 
1.71

 
                                                                                                  �

                                                                                                         
 (1856.7694 * (3.25) –

 
106.3969 *  (3.25)2 / 2 ) –

 
(1856.7694 * (1.71) –

 
106.3969 * 

 
 (1.71)2/ 2) = 5472.59 –

 
3019.51 = 2453.08 Quarterly�

 

 1856.7694 * PRICE –
 �106.3969 * (PRICE) 2

 
                                                         

--------------
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