
I. Time Series Plots 
 
Individual Plots 
Gretl 

View ®  Graph Specified Vars ®  Time series plot ®  Click variable to plot ®  Green 
arrow 
To add title: 
Menu (located in bottom right of generated graph window) ® Edit ® Title of Plot ® Ok 

 

 
 

 



 
 

 
 

 
 

 
Group Plot 
Gretl 

View ®  Graph Specified Vars ®  Time series plot ®  Highlight all variables to plot ®  
Green arrow 



To add title: 
Menu (located in bottom right of generated graph window) ® Edit ® Title of Plot ® Ok 
To change position of legend: 
Menu ® Edit ® Key Position ® Ok 
 

 
 

 
II. Descriptive Statistics 
 

 

 



Gretl 
View ®  Summary Statistics ® Highlight all variables of interest ® Green Arrow ® 
Show Full Statistics ® Ok 
 

 
 
 

 
 
 
Gretl: 

View ® Correlation Matrix ® Highlight all variables of interest ® Green Arrow ® Ok 
® Heatmap (located in upper right hand corner of generated correlation matrix window) 
 

 



 
 

 
 
 
III. Correlogram 
 

 
 
Gretl 

Right click variable name of interest ® Correlogram ® Set maximum lag equal to 20 ®  
Ok 



 
 

 
 
 
 
 



 
 

 
 
 
 
 
 



 
 

 
 
 
 
 
 



 
 

 
 
 
 
 
 



 
 

 
 
 
 
IV. Estimating Equations 
Gretl 

Model ® Univariate Time Series ® ARIMA ® Select Dependent Variable ® Blue 
Arrow ® Select ARIMA (p,d,q) order by changing “Orders” values ® Ok 

 



 
ARMA(0,0) 
 

 
 
 
 
 
ARMA(1,0) 
 

 
 
 



 
ARMA(0,1) 
 

 
 
 
ARMA(1,1) 
 

 



 
ARMA(1,2) 
 

 
 
 
 
Tables of Coefficients 
 

 
 

Country 𝚽 𝚯𝟏 𝚯𝟐 𝚯𝟑 
Argentina 

    

ARMA(0,0) - - - - 
ARMA(1,0) 0.2492 - - - 
ARMA(0,1) - 0.3004 - - 
ARMA(1,1) -0.1604 0.4478 - - 

France 
    

ARMA(0,0) - - - - 
ARMA(1,0) 0.4477 - - - 
ARMA(0,1) - 0.3401 - - 
ARMA(1,1) 0.7882 -0.4423 - - 



ARMA(1,3) 0.651 -0.3037 0.0333 0.0961 
Sierra Leone     

ARMA(0,0) - - - - 
ARMA(1,0) 0.5066 - - - 
ARMA(0,1) - 0.3995 - - 
ARMA(1,1) 0.5165 -0.0133 - - 
ARMA(1,2) 0.0502 0.469 0.249 - 

South Korea 
    

ARMA(0,0) - - - - 
ARMA(1,0) 0.0954 - - - 
ARMA(0,1) - 0.1199 - - 
ARMA(1,1) -0.6879 0.8767 - - 

USA 
    

ARMA(0,0) - - - - 
ARMA(1,0) 0.211 - - - 
ARMA(0,1) - 0.3459 - - 
ARMA(1,1) -0.4005 0.7049 - - 

 
 
 
Diagnostics Table 
 

 
 
 

Country Adj. 𝐑𝟐 𝝈% A.I.C S.C. 
Argentina 

    

ARMA(0,0) 0.0237 4.7613 259.222 262.744 
ARMA(1,0) 0.061 4.5601 258.584 263.867 
ARMA(0,1) 0.0738 4.5294 258.033 263.317 
ARMA(1,1) 0.0533 4.5239 259.937 266.981 

France 
    

ARMA(0,0) 0 1.7471 173.004 176.526 
ARMA(1,0) 0.2031 1.5416 165.475 170.758 
ARMA(0,1) 0.1537 1.5947 168.287 173.57 
ARMA(1,1) 0.2191 1.5085 165.717 172.762 



ARMA(1,3) 0.1811 1.5061 169.583 180.151 
Sierra Leone     

ARMA(0,0) 0.3664 7.5207 298.536 302.058 
ARMA(1,0) 0.2624 6.384 287.752 293.036 
ARMA(0,1) 0.2173 6.6288 290.865 296.149 
ARMA(1,1) 0.2444 6.3838 289.75 296.794 
ARMA(1,2) 0.2304 6.3649 291.528 300.333 

South Korea 
    

ARMA(0,0) 0.0235 4.5189 254.729 258.251 
ARMA(1,0) 0.0093 4.4452 256.335 261.619 
ARMA(0,1) 0.0118 4.4399 256.237 261.52 
ARMA(1,1) 0.0428 4.3175 256.075 263.12 

USA 
    

ARMA(0,0) 0 2.0753 187.805 191.328 
ARMA(1,0) 0.0437 2.0057 187.93 193.214 
ARMA(0,1) 0.0807 1.969 186.414 191.698 
ARMA(1,1) 0.0808 1.943 187.351 194.396 

 
* Of the Sierra Leone models, we select the ARMA (1,0) based on the above diagnostics. The rest 
of this packet is based on this model specification. 
 
 
V. Forecasting 
 
In-Sample Forecasting 
Gretl 

Model ® Univariate Time Series ® ARIMA ® Select Dependent Variable ® Blue 
Arrow ® Select ARIMA (p,d,q) order by changing “Orders” values ® Ok ®  Analysis 
® Display actual, fitted, residual 
 
To show residual graph 
(Starting after step “Ok” from above) ® Graphs ® Residual Plot ® Against Time 
 
To show fitted vs. actual graph 
(Starting after step “Ok” from above) ® Graphs ® Fitted, Actual Plot ® Against Time 
 



 
 

 
 
 



 

 
 
 

 
Out of Sample Forecasting 
Gretl 

(Starting after step “Ok” from in sample forecasting) ® Analysis ® Forecasts ® (if 
prompted to add observations, enter number of forecast periods of interest) ® Select 
forecast range (2000-2007) ® Static Forecast ® Select 0 pre-forecast observations to 
graph ® Ok 
 

Note: selecting forecast range (dates) that exist in the original data file (up through 2007 here) 
will present the following results with forecasting performance metrics.  
 
 



 
 

 
 

 
 

Year Actual Forecast Forecast Error 
2000 3.24 -4.66 7.9 
2001 11.13 1.64 9.49 
2002 12.12 5.64 6.48 
2003 6.75 6.14 .61 
2004 4.99 3.42 1.57 
2005 2.82 2.53 0.29 
2006 5.2 1.43 3.77 
2007 7.06 2.64 4.42 



Note: the following demonstrates output that is generated by selecting a forecast range that 
extends past the most recent data point available in the file (2007 here). 
Gretl 

(Starting after step “Ok” from in sample forecasting) ® Analysis ® Forecasts ® (if 
prompted to add observations, enter number of forecast periods of interest, here 8) ® 
Select forecast range (2008-2015) ® Dynamic Forecast ® Select 0 pre-forecast 
observations to graph ® Plot using shaded area ® Ok 
 
 

 
 
 

 
 
 
Multivariate Time Series Models 
Gretl 

Model ® Univariate Time Series ® ARIMA ® Select Dependent Variable ® Blue 
Arrow ®  Select any independent variables (here, USA) ® Green Arrow® Select 
ARIMA (p,d,q) order by changing “Orders” values (here, 1,0,0) ® Ok 
 

 



 
 
Note: To add lags of an independent variable, follow the steps below. 
 
Gretl 

(Beginning with step “Green Arrow” from above) ® Click “lags”®  Specify the lags to 
model (here, USA from 1 to 1) ® Select ARIMA (p,d,q) order by changing “Orders” 
values (here, 1,0,2) ® Ok 

 
 

 



VI. Diagnostic Checking 
 
Residual Diagnostics 

i. Correlogram of Residuals 
Gretl 

(Beginning with Sierra Leone ARMA (1,0) estimated equation window) ® Graphs 
® Residual correlogram ® Select number of lags ® Ok 
 

 
 
 

 
 
 
 
 

 



ii. Correlogram of Residuals Squared 
Gretl 

(Beginning with estimated equation window) ® Save ® Squared residuals ® 
Select variable save name (here, usq2) ® Ok ® Return to home screen with all 
variables listed ® Right click variable saved in step 4 (here, usq2) ® 
Correlogram ® Select number of lags ® Ok 
 

 
 
 

 
 
 
 
 
 



iii. Histogram of Residuals 
Gretl 

(Beginning with estimated equation window) ® Tests ® Normality of Residuals 
 

 
 
 

 
  
  

iv. Coefficient Diagnostics 
Gretl 

NOTE: This example uses the Sierra Leone ARMA (1,2) to test statistical 
significance of ma(2) term. 
 
(Beginning with estimated equation window) ® Tests ® Linear Restrictions ® 
Enter restrictions (click help for specification assistance), (here, enter b[theta_2] 
= 0 to test whether the ma(2) term is statistically significant) ® Ok 



 
 

 
 
VII. Non-Stationary Models 
 i. Detrending 

 
Gretl 

Add ® Time trend ® Right click new variable called “time” ® Define new 
variable ® Enter: time2 = time * time ® Ok ® Model ® Ordinary Least 
Squares ® Click Sierra Leone ® Blue arrow (dependent variable) ® Select time 
and time2 ® Green arrow (independent variables/regressors) ®  Ok ® Graphs 
® Residual Correlogram ® Ok 

 
 
 



 
 
 
 ii. Differencing 

 
 Gretl 

  
Select Sierra Leone ® Add ® Lags of Selected Variables ® Ok ® Add ® 
Define new variable ® Enter: sl_diff = SIERRALEONE – SIERRALEONE_1 ® 
Right click sl_diff ® Correlogram ® Ok 
 
 

 



 
 
 
 

VIII. Unit Root Test 
 i. Augmented Dickey-Fuller Test 

Gretl 
Select Sierra Leone ® Variable ® Unit Root Tests ® Augmented Dickey-Fuller 
Test 
 
 

 
 



ii. Dickey-Fuller Test (Dickey-Fuller GLS) 
Gretl 

Select Sierra Leone ® Variable ® Unit Root Tests ® ADF-GLS Test 
 
 

 
 

 
 
IX. Structural Break Test 
 i. Installation of StrucBreak package 

Gretl 
File ® Function Packages ®  On server ® Find ‘StrucBreak’ ® Right click ® 
Install 

 
 ii. Bai – Perron Structural Break Test 
 Note: StrucBreak package must be installed before progressing to this step. 
 
 Gretl 

Model ® Univariate Time Series ® Structural Breaks (Bai-Perron) ® Select 
dependent variable (here, Sierra Leone) ®  Select constant variable(s) (here, 
const) ® Select robust var estimate (here, HAC-robust variable estimate) ® Ok 

  
Note: Here, we are simply testing whether there are any structural breaks in the raw 
Sierra Leone time series. If testing against a model specification (for instance, ARMA 
(1,0)) add lagged Sierra Leone variable as “Z” regressor. A “Z” regressor is one whose 
coefficients are allowed to change to determine the break points, while “X” regressors are 
not allowed to vary. More information on this package can be found at: 
https://gretl.sourceforge.net/current_fnfiles/unzipped/StrucBreak.pdf. 
 

https://gretl.sourceforge.net/current_fnfiles/unzipped/StrucBreak.pdf


 

 
 
 
 

 



X. Vector Autoregression 
Gretl 

Model ® Multivariate Time Series ® Vector Autoregression ® Select endogenous 
variables (here, Argentina, France, Sierra Leone, South Korea, USA) ® Green Arrow ® 
Select Lag Order (here, 2) ® Ok 

 
Note: Granger Causality Tests are synonymous with “F-tests of zero restrictions” below. Null 
hypothesis of this test is that no lags of variable j (other countries) are significant in the equation 
for variable i (country of interest). 
 
 

 



 
 



 
 
 



 



 
 
 

Impulse Response Graphs 
Gretl 

Model ® Multivariate Time Series ® Vector Autoregression ® Select endogenous 
variables (here, Argentina, France, Sierra Leone, South Korea, USA) ® Green Arrow ® 
Select Lag Order (here, 2) ® Ok ® Graphs ® Response of “X” (where “X” represents 
the endogenous variable of choice) ®  to “Y” (where “Y” represents the variable “X” 
responds to) ® Select bootstrap confidence interval ® Ok 
 



 
Response of Argentina  
 
 

 
 

 

 
 

 
 
 



 
Response of France 
 
 

 
 

 
 

 
 
 
 



 
Response of Sierra Leone 
 
 

 
 

 
 

 
 
 
 



 
Response of South Korea 
 
 

 
 

 
 

 
 
 
 



 
Response of USA 
 
 

 
 

 
 

 


