Procedure for Markov Chain Workplace Planning Exercise

I. Compute current workforce 

a. Start with workforce (stock) at end of 2006.
b. Get losses and accessions for 2007.

c. Project workforce at end of 2007: Stock at Time0 (2006)+ accessions 2007– separations 2007; e.g,b60= b5-b23+b42
II. Age the workforce

a. Define what proportion of each group you expect to move out of each age category. 

b. Half of those in under 20 category will move to 20-24 year old category (just a guess, but that’s all we can do with data this way)

c. We expect 1/5 of workforce in each 5 year bracket to move out of their current category and into next bracket. These proportions are simply entered into the spreadsheet.
d. No one will move out of 65 or older category, so we put 0 there.
e. Compute new total in each age category starting with first row. Since no one coming into youngest row from a previous row, the formula is 

1st row (aged) cells  = Net stock for youngest age * proportion for youngest age

e.g.,B94= B78*B60
f. Compute new total for other age categories: 

New (aged) cell=Stock T1 for that cell + (proportion in younger cell * stock in younger cell) - (prop. that cell * stock that cell)

e.g., b95=B61+ (B78*B60) – (B79 * B61)

Note: some numbers will be fractions. If this bothers you, reformat the cells to make them whole #s. 

g. To check that computations were done correctly, compare total here to total at T1.
III. “Experience” the workforce; i.e. move into next experience bracket.

a. Define the proportions of how many will move out of current exp. category. 
b. For LT 1 year, assume all will move into next category.  
c. For those in 1-2 years, and 2-3 years set at .50 (since these are two year brackets.  For 5 year brackets set at .2 . No one will move out of 35 years + category.
d. Do computations, starting with first column. Since no one is moving into that column, the formula is: 
1st column cell = stock in that (aged) cell – (proportion for next bracket * stock in that cell)  
e.g., B125=B94-(B111*B94)

d. For first row, cells are all 0 because there is no one in that age bracket moving into more experienced age brackets.

e. For remainder of cells, the formula is as follows:
New cell = # in (aged) cell-(#in aged cell * proportion in that cell) + (# in previous cell * prop in previous cell)


e.g. C126=C95-(C95*C112) + (B95*B112)

IV. Compute transitional probabilities. Here we are assuming that the agency will lose employees at the same overall rate that it did last year.
a. Simply divide the number of losses for 2007 by the stock as of 2006; e.g., B141=B23/B5. There will be a lot of cells with “errors” because these cells had no one in them to begin with. Other cells will say “0” because no one in these cells left last year.
V. Calculate attrition forecast

a. Multiply the transitional probability times the current stock in each cell; e.g., B157=B141*B125.  This tells you how many people you can expect to lose in each category this year. 
b. At this point it might be useful to substitute 0’s for #DIV/0s in the cells so you can add up the columns and rows and see the total number in each age and LOS category that you can expect to lose.

c. Use that information to plan work, estimate budget, develop recruitment program, etc. based on what you expect the organization will need in the coming year. If you thought, for example, that there were too many younger people leaving and not enough older ones, you might decide to offer early retirement incentives.
VI. Next steps (not required for this assignment)
a. You can use the same procedure to forecast attrition for the next several years. If you do, your calculations may need to include expected accessions as well as separations.

b. You can use the same procedure to forecast attrition for other occupations within the agency. 

c. You might use the same procedure, with data specifying employees’ gender and ethnicity, to see how the diversity of the agency can be expected to change.

d. You can re-estimate the transitional probabilities to see what the results would be if a particular event were to occur; e.g., requirement to outsource half the workforce. The latter is what is required for this assignment.
