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5 The Model  
Generate : 

a) dependent rates :  aLx+t, aDx+t and 
withdrawal rates vary  by ages 

b) discount factors for years 1 to 50
c) salary escalation factors for years 1 to 50

      Formula:
d)  Expected encashement /availmemt salary 

in year t  Sal(t)= Sal*Et    CTC(t) =CTC*Et
e) survival,death and wx  probabilities 

for given age (current)  in each future year until ret

5.0
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5 The Model  (contd)
f) Expected leave (days) : 

opening balance, availed and encashed during year t ( t= 1 to  50) 
  LVAL1 = leave valued         (0<=LVAL1<=Max)
LVALt = LVALt-1 - AVLt-1-ENCt-1                                              ( t=2,3,…)
AVLt   =  MIN(LVAL,  aLx+t-1 *AVXSL)                                     (t= 1,2,…)
ENCt = MIN(LVALt-AVLt, LVALt*Pr(adx+t-1+awx+t-1+arx+t-1))  (t= 1,2,…)    

Where
LVALt = Expected Leavebalance(days) at beginning of year t
AVLt   = Expected excess Leave(days) availed during year t
ENCt   = Expected Leave(days) encashed during year t



                                                           
  
   

5 The Model  (contd)
g)  Expected Cash Flows:

AVL_CFt = AVLt * CTCt      ;           ENC_CFt = ENCt * SALt
CFt               = AVL_CFt +  ENC_CFt

h)  Liability:
       

i)  Current Service Cost =  

j)  Expected FY outgo =    CF1 

k)  Accrued benefit      =     
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a)

Age Nos   PS     LBAL        SAL    PS     LBAL   SAL PS     LBAL   SAL 
 Yrs    Yrs     Days       Yrs    Days     Yrs      Days     

27 2 0.8    12       9000 2.8     30    10000 …
33 3 0.8      4      10000 2.8     30    12000 5.8      60   30000
40 3 0.8     -3      40000 7.8    25.5   85000 7.8      55   85000
50 3 1.8     15     25000 10.8  49.5   70000 10.8    60   85000
57 1 12.8   59  50000 … …

Choice of data, though arbitrary, is aimed at:      
 (i ) Ensuring that CFs are generated  error-free            
   Leave valued: capped at Max ; no negative leave balances            
   Total probabilities of exit (t=1 to 50) =1 for each record;          
   leave days (encashed + availed,t=1 to 50)  = leave valued           
   CFs cease at retirement /when leave exhausted 

     1 Illustration :Employee data 

6  Explanations and comments



                                                           
  
   

6  Explanations and comments (contd)

 (ii )The effect of low/medium/near maximum leave on CFs      
Both AVL andENC will reduce LBAL year by year. 
If small LBAL will exhaust earlier than retirement.  

(iii) Age-effect on cash flows              
(iv)Impact of other factors:

CF will also be influenced by:
 proportion availed ,   Wx , Sal_ esc    &     Discount rate 

Their effects can be studied by varying  parameters  :     
Leave availment pattern is difficult to predict
In most companies some employees do avail excess leave
Reasonable to believe :
 excess leave is availed, usually, to face difficult situations

Very probable:such employees will have small leave balance



                                                           
  
   



                                                           
  
   



                                                           
  
                    RECORD  9    AVXSL =  5 days

YR AGE
 Prob 
(Survival) 

 Prob  
(Death) 

 Prob    
(WX)  Prob  (RET) 

 L_BAL   
(days) 

 AVL     
(days) 

 ENC     
(days) AVL_CF ENC_CF TOT_CF

1 50 1.00000 0.00511 0.04987 -             15.00  5.00    0.82    7865 717 8582
2 51 0.94502 0.00536 0.04711 -             9.18    4.73    0.48    8188 461 8649
3 52 0.89254 0.00561 0.04448 -             3.97    3.97    -         7559 0 7559
4 53 0.84245 0.00585 0.04197 -             -         -         -         0 0 0
5 54 0.79464 0.00607 0.03958 -             -         -         -         0 0 0
6 55 0.74899 0.00629 0.03729 -             -         -         -         0 0 0
7 56 0.70541 0.00649 0.03510 -             -         -         -         0 0 0
8 57 0.66382 0.00666 0.03302 -             -         -         -         0 0 0
9 58 0.62413 -             -             0.62413 -         -         -         0 0 0

10 TotalProb (exits) 1.00000 Total 13.70  1.30    

8 Cash Flow Generation: Illustration 



                                                           
  
                    RECORD  10     AVXSL =  5 days

YR AGE
 Prob 
(Survival) 

 Prob  
(Death) 

 Prob    
(WX)  Prob  (RET) 

 L_BAL   
(days) 

 AVL     
(days) 

 ENC     
(days) AVL_CF ENC_CF TOT_CF

1 50 1.00000 0.00511 0.04987 -             49.50  5.00    2.72    22025 6656 28681
2 51 0.94502 0.00536 0.04711 -             41.78  4.73    2.19    22917 5895 28812
3 52 0.89254 0.00561 0.04448 -             34.86  4.46    1.75    23772 5182 28954
4 53 0.84245 0.00585 0.04197 -             28.65  4.21    1.37    24683 4462 29145
5 54 0.79464 0.00607 0.03958 -             23.07  3.97    1.05    25603 3761 29364
6 55 0.74899 0.00629 0.03729 -             18.05  3.74    0.79    26532 3113 29645
7 56 0.70541 0.00649 0.03510 -             13.52  3.53    0.56    27548 2428 29976
8 57 0.66382 0.00666 0.03302 -             9.43    3.32    0.37    28499 1764 30263
9 58 0.62413 -             -             0.62413 5.74    3.12    2.62    29462 13742 43204

10 TotalProb (exits) 1.00000 Total 36.08  13.42  

8 Cash Flow Generation: Illustration  (Contd)



                                                           
  
                    RECORD  11    (Z4:AN54)   AVXSL =  5 days

YR AGE
 Prob 
(Survival) 

 Prob  
(Death) 

 Prob    
(WX)  Prob  (RET) 

 L_BAL   
(days) 

 AVL     
(days) 

 ENC     
(days) AVL_CF ENC_CF TOT_CF

1 50 1.00000 0.00511 0.04987 -             60.00  5.00    3.30    26745 9804 36549
2 51 0.94502 0.00536 0.04711 -             51.70  4.73    2.71    27831 8856 36688
3 52 0.89254 0.00561 0.04448 -             44.26  4.46    2.22    28865 7981 36846
4 53 0.84245 0.00585 0.04197 -             37.58  4.21    1.80    29971 7119 37090
5 54 0.79464 0.00607 0.03958 -             31.57  3.97    1.44    31089 6264 37353
6 55 0.74899 0.00629 0.03729 -             26.16  3.74    1.14    32220 5455 37675
7 56 0.70541 0.00649 0.03510 -             21.28  3.53    0.89    33450 4685 38135
8 57 0.66382 0.00666 0.03302 -             16.86  3.32    0.67    34608 3879 38487
9 58 0.62413 -             -             0.62413 12.87  3.12    9.75    35774 62098 97872

10 TotalProb (exits) 1.00000 Total 36.08  23.92  

8 Cash Flow Generation: Illustration  (Contd)



                                                           
  
   



                                                           
  
   



                                                           
  
   



                                                           
  
   



                                                           
  
   



                                                           
  
   OBSERVATIONS
SCENARIOS: LIAB AS % OF LIAB (BASE)
BLUE    BACKGROUND   :      LIAB  >=115%
GREEN BACKGROUND   :      LIAB  <=85%
1  AVL HIGH
     GENEALLY LIABILITY INCREASES
     AT HIGHER AGES IMPACT IS SIGNIFICANT 
     RECORD 1; LIABILITY DECREASED
      (ACCUMULATION EXHAUTED IN 3 YEARS)

10  SCENARIOS : LIABILITIES (Contd)



                                                           
  
   OBSERVATIONS  (Contd)

IMPACT WHEN AVL IS LOW
2    HIGH Wx RATE
     LIAB REDUCED : SIGNIFICANT FOR SMALL LVAL
3  ESC LOW
     LIABILITY TENDS TO DECREASE
4  ESC HIGH
     LIABILITY  INCREASED  IN ALL CASES
     AT YOUNGER AGES 
        IMPACT IS LARGER ON SMALL LVAL
5  NO ENC
     LIABILITY  INCREASED  IN ALL CASES

10  SCENARIOS : LIABILITIES (Contd)



                                                           
  
   OBSERVATIONS  (Contd)

IMPACT WHEN AVL IS HIGH
6  WX & AVL HIGH
     LIABILITY INCREASED
       EXCEPT IN 2 CASES ( YOUNGER AGES)
       SIGNIFICANT AT  AT OLDER AGES
7  ESC LOW, AVL HIGH
     LIABILITY  INCREASED EXCEPT 2 CASES
8  NO ENC    ESC HIGH
     MORE PROMINENT INCREASES

10  SCENARIOS : LIABILITIES (Contd)



                                                           
  
   OBSERVATIONS  (Contd)

9   ESC HIGH AVL HIGH
      SIGNIFICANT INCREASES IN MOST CASES
10  Disc LOWER
      LIABILITY INCREASED
11  DISC LOWER  AVL HIGH
      INCREASES : ESPECIALLY AT OLDER AGES

10  SCENARIOS : LIABILITIES (Contd)



                                                           
  
   

11 Alternative Approaches
1 Availment Ratios (AVXSLR)
(Total Excss Leave Availed)/(Total leave valued)
It may be reasonable to believe that:
 (a)XSL is availed to meet emergencies
 (b)Availing XSL may imply small LBAL
 (c)Lapse situation may lead to availing XSL
1 Use of AVXSLR  mean:
   More XSL availed when LBAL is large
  -Not consistent with (b) above
  To avoid under/over estimation, ensure
  Total leave (AVL+ENC) during projection
  adds up to LVAL (for each record)



                                                           
  
   
11 Alternative Approaches(Contd)

2 AVXSLR  as a decrement : This will
  affect probability of survival/death/Wx
  Will lead to significant underestimation
3  Next slide shows the impacts
Approach (a):  No wide variations.
Approach (b):  Understatement of liabilities 
approach (c ):  Significant reduction in liabilities



                                                           
  
   
VARIATIONS IN  LIABILITIES

BASE High AVL
High Wx 
High AVL BASE High AVL

High Wx 
High AVL BASE High AVL

High Wx 
High AVL

% % % % % % % % %

1 87 100 95 57 96 74 50 63 57
2 99 100 99 64 97 78 56 63 60
3 86 97 85 58 93 66 51 61 51
4 99 100 99 66 95 78 58 63 60
5 104 100 105 70 95 82 61 63 64
6 0 0 0 0 0 0 0 0
7 97 100 98 67 93 77 60 63 59
8 104 100 105 72 93 82 64 63 63
9 92 99 95 71 84 73 65 60 57

10 102 103 108 79 88 82 72 62 65
11 103 109 112 79 93 86 73 66 68
12 101 109 108 97 112 100 93 84 80

         Availment Ratio        
(leave balance reconciled)

    Availment Ratio  (leave 
balance not reconciled)

Availment Ratio as 
decrement    (leave balance 

 il d)

11 Alternative Approaches(Contd)
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