





FORECASTING PROCESS





	


B-1.   DATA NEEDED         





	Two categories of "entry" data are needed for the forecast calculations:      





	-  Technical data;    





	-  Personnel data.                








	The objective in collecting these 2 types of data are on one hand to choose PRODUCTIVITY INDEXES, and on the other hand to establish the technical and personnel CORRECTIVE PARAMETERS involved in the calculation.  








	Two main conditions are necessary to execute a forecast calculation process:   





	-  Institute a job classification system;             





	-  Define and be able to measure the most significant technical data in relation 	    to each category of the job.








	Technical data are constituted by a set of base indicators, which are presumed to reflect measurable quantity or quality values related to a specific sector/area/speciality (or even a specific task).  





	Personnel data are the number of persons in each job category defined by the Job Classification; this is the dimensioning of MANPOWER planning personnel groups. 














TO EXECUTE A FORECAST CALCULATION, 


EACH CATEGORY OF JOB MUST BE INDEXED TO 


A SPECIFIC AND SIGNIFICANT BASE INDICATOR.�
�







































		The following flowchart summarizes the process on "how to define data" needed for forecast calculations.  








�











1.1   Technical Data:    








1.1.1   Base Indicator:    





	Taking into account the definition of a "Base Indicator" given previously, the following list of such indicators is classified by main "telecommunication specialities".                     



































�



SWITCHING�
TRANSMISSION�
EXTERNAL PLANT�
    TERMINALS�
�
No. of manual switchboards�
No. of trunk circuits�
Km of open wire lines�
No. of telephones�
�
No. SxS & rotary exchanges�
No. of terminating channels�
Km of cable�
No. of telex terminals �
�
No. of crossbar exchanges�
No. of open wire carrier systems�
cable pair-Km�
No. of data terminals�
�
No. of electronic exchanges�
No. of cable carrier systems�
Km optical fibre�
No. of PABX�
�
No. of telex exchanges�
No. of small FDM radio link system�
�
- manual�
�
�
- terminal equipment�
�
- electro-mechanical�
�
�
- repeaters�
�
- electronic�
�
�
No. of large FDM radio link system�
�
No. of facsimile (telefax)�
�
�
- terminal equipment�
�
No. of mobile radio phones�
�
�
- repeaters�
�
�
�
�
No. of digital cable systems�
�
�
�
�
No. of optical radio links�
�
�
�
�
No. of optical fibre systems�
�
�
�
�
- terminal equipment�
�
�
�
�
- repeaters�
�
�
�
�
No. of satellite stations�
�
�
�









         COMPUTERS�
�
CUSTOMERS'  SERVICES


           AND SALES�
�
�
No. of computer systems�
�
Customers's complaints/year�
�
�
No. of computer terminals�
�
Billing�
�
�
�
�
Telegrammes/year�
�
�
�
�
Average delay (order-installation�
�
�
�
�
Registered waiting list�
�
�
        LABORATORIES�
�
�
�
�
No. of laboratories�
�
�
�
�
No. of workshops�
�
�
�
�






�



NETWORKS & TRAFFIC�
�
�
�
Base Indicator�
�
�
�
Total staff planning/forecast�
�
�
�
Call completion rate = calls completed / total no. of calls made�
�
AUTOMATIC�
    Local (%)�
       Trunk�
   International�
  Overall rate�
�
MANUAL�
�
�
�
�
�
Dial tone delay = % of calls obtaining dialling tone within 3 seconds:  �
�
Delay in answering by operator = % of calls answered within 10 seconds:  �
�
No of faults per subscriber per year:  �
Average duration of faults:  �
�
% of faults cleared the same day:  �
Within 2 days:  �
Within 7 days:  �
�
Availability of transmission links = time functioning / duration of observation�
�
Internation %:  �
Trunk %:  �
Other links %:  �
Average %:  �
�












POWER�
TRANSPORT & BUILDINGS�
OTHER ADMINISTRATIVE


SERVICES�
�
Total staff�
No. of vehicles�
- No. of administrative


employees�
�
Installations myr/year*�
No. of office buildings�
�
�
Total no. of power 


supply units�
Total surface m2�
�
�
- diesel generators�
�
�
�
- gas turbines�
�
�
�
- solar systems�
�
�
�
No. of aircondition


systems�
�
�
�
No. of power plant


failures/year�
�
�
�









FINANCE & ACCOUNTING�
�
�
�
Annual basis budget = investment + operations + derived budgets�
�
Annual operating revenue (total income - total expenditures)�
�
Local currency =�
�
Exchange rate local currency / US dollar = �
�


















* myr = man-year/year 





�



1.1.2  Technical Corrective Parameters: 








	The Technical Corrective Parameters are constituted by any type of technical information having a direct effect on the forecasting calculations.  In general, these parameters give some constraints on the number of persons employed in a specific task or a specific area, taking into account, for example, the introduction of new technologies or new tools.





	This is a typical situation in telecommunication Administrations or companies, following the introduction of digital equipment having a direct bearing on the number of technicians in charge of a switching centre.                


	


	In most cases, the following recommendations are given for the use of the equipment or the performance of a specific tool by the equipment manufacturers themselves: 





--	on the optimal use of a piece of equipment (number of persons needed to maintain the equipment);


             


--	on the performance of a specific tool (amount of "slicing" per hour):     





--	on the reliability of a tool or a piece of equipment (number of preventative maintenance visits each year)  





	Once these corrective parameters are listed the exact consequences on the forecasting calculations may be determined by mathematical formulae.          








1.2   Personnel Data:                








	As indicated previously, 2 kinds of personnel indicators will be needed for the forecasting calculations:





--	number of employees in each group (each group being defined by the job classification);           





--	bending parameters, that could have a direct effect on the forecasting results.               











1.2.1 Job Classification:   





(a) Objective 





	The present classification, proposed by ITU, can be used for describing jobs as well as training.  The use of same codes for both purposes facilitates considerably the training needs analysis, as well as the retrieval of information about existing training, once the job is known.     








	The proposed 3-dimensional classification provides a more generic way of describing jobs and training than listing specific tasks or training objectives.  It will therefore help you to identify relationships and similarities between skill/knowledge requirements for jobs which are Specific task descriptions and training objectives may, of course, still be required for other reasons.   





(b) Structure of the Classification System:





	The 3-dimensional classification proposed in this document (see Section 2/2) is a further development of the classifications already used for some time within the ITU International Sharing System (ISS).  It describes each duty/ task in 3 dimensions, i.e.:  





	1. "Activity" what people do, e.g. maintain, operate, install, etc.  





	2. "Speciality" with what, e.g. switching systems, cables, etc.  





	3. "Level" at what level, e.g. technician, engineer, etc.  





	The "speciality" classification is based on the ITU "subject-matter code" developed by the ITU Human Resource Development Division and used to code courses in the Human Resource Development Quarterly.  The same codes for the main sub-divisions have been used as far as possible; but the classification has been further developed and modified to better reflect today's technology.  





(c) How to Use the Classification: 





	Each job can be described as a set of duties, tasks, etc.  Each of these can be described as what people do, with what and at which level.  Here are some examples:  








�
DUTY/TASK�
CODE


lev/act/spec�
�
Maintain crossbar switching systems (technician level)�
3/41/05.12�
�
Plan transmission systems (engineer level)�
5/20/06.00�
�
Plan analog coaxial transmission systems (engineer)�
5/20/06.21�
�
Develop quality control systems (management level)�
6/31/00.31�
�
Research market or "market research" (professionals)�
5/15/00.81�
�
Manage change (use 0 for "any level")�
0/61/00.12�
�
Supervize installation of transmission systems


(or, depending on the level, 5/62/06.02)�



4/62/06.02�
�
Install overhead lines (skilled workers)�
2/51/04.11�
�
Type = operate (or use) office machines (typist)�
2/42/00.66


or 2/04/00.66�
�
Learn switching concept and principles (technicians) [note that "to learn" can be a task after basic training]�



3/74/05.05�
�



	Please note that the classification system presently forces you to group specific tasks into more generic categories.  In the last example above, the verb "type" must be replaced with "use or operate office machines" (which includes typewriters).  








	If a duty/task cannot be adequately classified with the present system, you are free to propose new "activities" or "specialities" as long as you follow the rule that the "activity" is a verb describing an action and the "speciality" is the object of that action.





	If the new combination is considered to be generic or needed for other reasons, it will later be included in the revised classification system.  If not, we will suggest how it may be coded with the present system.  





	Remember that each job usually must be described as a combination or set of duties/tasks.  Similarly, courses still usually cover several duties/tasks.  As training becomes mores modularized, one may expect a development towards a more direct correspondence between duty/task and training modules.








1.2.2	Dimensioning of Forecasting Employees Groups        


 


	Once the job classification is well known or determined, it is necessary to define the "Forecasting Employees Groups" using this classification at a level of precision that allows the measurement of the number of employees in each group.    





	To make this choice, the available base indicators must be taken into account in order to establish the productivity indexes that will be used in the forecasting calculations.











The "Forecasting Employees Groups" are determined by  adding all staff in charge of Duties/tasks related to the same "Base Indicator", at a given level. �
�






	The quality of the personnel forecast calculation is directly dependant on the quality of the available "Base Indicators".      





Example: The only "Base Indicator" available in the field of "Open Wire Systems" is:  No. of open wire carrier systems.





	     Consequently one Forecasting Employees Group will merge all Level 3 staff involved in "open wire carrier systems" without any distinction of duties or specific tasks executed on these systems.  





	If it is possible to count the number of employees involved in this category, this Forecasting Employees Group can be dimensioned.       





	The main problem encountered in the dimensioning of Forecasting Employees Groups, is the case of certain Duties/ Tasks covering several different specialities, i.e. maintenance technicians for all kinds of cable systems including acceptable "Base Indicator" covering the same specialities.


 








	The final result of the dimensioning of Forecasting Employees Groups, may be the following kind of matrix:     








�








Note: An activity could be a simple activity or a group of activities; as well as a speciality may be a simple one or a group of specialities.                        








1.2.3	Corrective Parameters in Personnel:


 


	As in the case of Technical Corrective Parameters, the Corrective Parameters in Personnel are constituted by any type of information on personnel having a direct effect on the forecasting calculations.    





	In most cases, these parameters come from statistics in personnel, giving for example:                  





--	Turnover/personnel losses:  the turnover may be a general indication for all employees, or several turnovers by category of personnel;





--	 Repartition of personnel:  generally or by speciality; by age; by level; by geographical region; by sex; by school/university; by specialized training background, etc.





	Once these Corrective Parameters in Personnel have been listed, the exact consequence on the forecasting calculations may be determined by mathematical formulae.  








B-2.   PARAMETERS AND SCENARIOS


 


2.1  Parameters:


 


	As mentioned previously, the main parameter used for the forecasting calculations is the productivity index.  Once the Forecasting Employees Groups and the Related Base Indicators are employees (in a forecasting group) and the corresponding base indicator:  








	PRODUCTIVITY  =   Number of employees in a forecasting group 


	INDEX                         Related Base Indicator           


	





	As the objective of a forecasting calculation is to find a number of employees at a certain date; the following formula is more consistent: 








	NO. of EMPLOYEES = BASE INDICATOR X PRODUCTIVITY INDEX         








	The other parameters, already mentioned previously, are the Technical Corrective Parameters and the Corrective Parameters in Personnel.  These parameters must be determined in terms of usable formulae. 





For example:  No. of employees at level 3 for maintenance of a given type of switching equipment:   





NUMBER OF LINES  <   5000;	MAXIMUM NO. OF EMPLOYEES  <   8;  


  5000 < NUMBER OF LINES  < 10000;	MAXIMUM NO. OF EMPLOYEES  < 10;


10000 < NUMBER OF LINES  < 25000;	MAXIMUM NO. OF EMPLOYEES  < 15 





	The main Corrective Parameter in Personnel used is the Turnover (or average losses in Personnel).  This parameter is usually expressed in % of employees lost per year for any of the following reasons:  





	-  promotion                        


	-  death                        									-  retirement 						                                		-  resignation       				                 			        	-  lay-off


    





	The Turnover is generally calculated as follows:  


                                                                          		


         	TURNOVER = TOTAL LOSSES IN PERSONNEL X 100 


        		      TOTAL NUMBER OF EMPLOYEES     


 


2.2   Scenarios





2.2.1   Proposed Scenarios


 





	The use of scenarios will permit one to develop several personnel forecasting solutions, or several possible changes in personnel distribution.             





	If one considers the list of parameters involved in the forecast calculation:         





	-  number of personnel                        			-  base indicators             	              		


	-  productivity indices                                 			-  corrective parameters in personnel                        			-  technical corrective parameters





and depending on the kind and the quality of information one has on these parameters, one can propose a certain change in each of these parameters over the period covered by the forecast.       





	Proposals obviously come from statistics or studies made by other services in the organization, for example: technical planning services for changes in the base indicator.                          





	Each of these proposals will constitute a proposed scenario.


 





2.2.2  Imposed Scenarii





	Forecast calculations are directly dependent on the imposed scenarios chosen or imposed by the policy level.  These scenarios may come from a government decision such as "to stop all recruitment for one year in a certain sector"; or imposed by a management team of the organization such as: "concentrate all recruitment on level 4)".  





	The origin of such decisions recently in the telecommunication sub-sector, is often due to the introduction of digital equipment having a very important impact on job descriptions, and subsequently on the recruitment and training of staff.





	In general, the most kinds of scenarios touch the following parameters:                   





	-  recruitment     			                   	-  increase of personnel                            			-  promotion                			        	-  personnel (re)classification   











B-3.	CALCULATION AND RESULTS


 


3.1     Calculations:


 


3.1.1   General Process: 





	The general process of personnel forecasting is based on the determination of the INITIAL SITUATION, and on the definition of a TARGET SITUATION.





	The target situation and the initial situation are separated by the FORECAST PERIOD, generally 1 to 5 years.  All the values of each parameter described in part 2 of this unit must be well known for the "initial situation" (year Yi) and for the "target situation" (Yt).  














	As a matter of course, each scenario will give a different forecast calculation and result.  Each forecast will be different from the others by the value of only ONE parameter.                   





	Consequently, the choice of scenarios must be done very carefully in order to avoid a very large number of forecast calculations, and to avoid very complicated analyses and comparisons.           





	Generally, the forecasts between the target and the initial years will be the result of a linear extrapolation. To avoid the possibilities of error, the following table could be used for the preparation of the forecast calculations:                     








FORECASTING EMPLOYEES GROUP NAME:  �
�
BASE INDICATOR USED:�
�
DESCRIPTION OF THE SCENARIO:








�
�
INITIAL SITUATION:  Yi = �
TARGET SITUATION:  Yt = �
�
No. of employees:


Value of base indicator:  


Value of parameter 1:  


Value of parameter 2:  


Value of parameter 3:  


Value of parameter 4:  


Value of parameter 5:


       .../�



Value of base indicator:  


Value of parameter 1:  


Value of parameter 2:  


Value of parameter 3:  


Value of parameter 4:  


Value of parameter 5:


�
�









3.1.2   Other Cases





	It is not always so easy to have a set of indicator and parameter values for the target year.  Sometimes you have, for example, a general evolution of the parameter such as x% increase each year, or a fixed value on Yi + 1, another fixed value on 


Yi + 2, etc.  





	In these particular cases you may adapt the table for the preparation of forecast calculations, and consequently also adapt the calculation itself.








3.1.3   Calculation:





	Coming back to the most simple case of a forecast without any parameter, the following are used:   





	-  Base Indicator for year Yi:  BIND(i)  





	-  No. of employees for year Yi:  EMP(I)     





	-  Productivity Index for year Yi:  PRID(i)        





	-  Cost in personnel unit for year Yi:  COST (I) (*)





	-  Total cost in personnel for year Yi:  BUDGET (I)





	-  Base Indicator for year Yt:  BIND (t)     





	-  No. of employees for year Yt:  EMP (t)          


 


	-  Productivity Index for year Yt:  PRID (t)             





	-  Probable cost for personnel unit for year Yt:  COST (t)


 


	- Total cost in personnel for year Yt:  BUDGET (t)    





 	- No. of years:  n





*  As the cost in personnel is different for each level and category of personnel, this COST data must be established for each forecasting group concerned with the forecast calculation.  








     EMP(i) = BIND(i) x PRID(i),   &   BUDGET(I) = EMP(I) x COST(i)


                                                                


     EMP(t) = BIND(t) x PRID(t),   &   BUDGET(t) = EMP(t) x COST(T)


                                                                





	To calculate the number of employees each year between Yi and Yt, the following extrapolation is used:  





	And if you do not have more information (special cases, etc.), the same extrapolation could be done for the Productivity Indexes for Year (t):


 





	PRID(i+n) = PRID(i) + n x PRID(t) - PRID(i),   with n<t                                             				               t-i








	BIND(i+n) = n x BIND(t) - BIND(i),    with n<t 


                                            	t-1 


	





	The same extrapolation could also be used on each supplementary parameter that you introduce to improve the precision of the calculation (if you do not have any more information).   





�



3.2   Results:


  


3.2.1   Content of the Results


 


	To be consistent, the content of the results of the forecast calculations must provide for each year of the fore-casting period:            





	- the number of employees in each forecasting group, 


	- the value of each corresponding Base Indicator, 


	- and the cost consequences;            


 	-the value of each bending parameter interfering with the calculations.  








3.2.2   Presentation of the Results





	The presentation of forecasting results may be shown numerically and graphically.        








NAME OF THE FORECASTING GROUP:�
�
NAME OF THE BASE INDICATOR USED:�
�
DESCRIPTION OF THE SCENARIO:








�
�









No. of employees


Base Indicator Value


Cost in Personnel Unit


Budget in Personnel


Bending Parameter 1 Value:


Bending Parameter 2 Value:


Bending Parameter 3 Value:





Bending Parameter n Value:


�
      YEAR


          Yi�
       YEAR


        Yi+1�
      YEAR


       Yi+2�
�









GRAPHICAL ASPECT








	The advantage of a numerical presentation is that it will be very easy to verify the values chosen specially for the bending parameters, cost units and base indicators.   





	The advantage of a graphic presentation is that it facilitates the work at the decision-making level by permitting an easy comparison among different results and scenarios.  
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