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WHAT IS LESLIE MATRIX MODEL?

« The Leslie matrix (also called the Leslie model) is one of the
most well-known ways to describe the growth of populations
(and their projected age distribution), in which a population is
closed to migration, growing in an unlimited environment.

Anelr = LiXn
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PROPERTIES OF LESLIE MODEL

* Age composition initially has an effect on
population growth rate, but this disappears

over time.

* Over time,
stable age ¢©

population generally approaches a
Istribution.

 Population
exponential

orojection generally shows
growth.
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> Let the oldest age attained by the females in some population be 6
years.Divide the population into 3 age classes of 2 years each. Let
the Leslie matrix be

0 23 04
L:[ljk] =10.6 0 0
0 03 O

a) What is the number of females in each class after 2,4,6 years if
each class initially consists of 500 females?

b) For what initial distribution will the number of females in each
class change by same proportion? What is the rate of change?
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B I i :
Solution:

a) Initially X9y = |500|, Xg = [500 500 500]
500

After 2 years
X(z) =L x X(O)

0 2.3 0.4]1[500
06 0 0 |[500
L0 03 0 11500.
1350
X(z) =| 300
- 150
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St

After 4 years, After 6 years,

X(4) =L x X(Z) X(6) =L x X(4)
2. 3 0.4111350 0 2.3 0.41[750
= l ] [ 300] :[0.6 0 0 ] [810]
150 0O 03 O 90
750
l810]

1899
— | 450
245
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b) Distribution Vectors:

(L-A1)X =0, where A Is the rate of change

0 23 04
L=10.6 O 0 ]
0 03_0
Characteristic equation A°-D;1%+ D, 1-D5 =0
Where D; =0
D,= — 1.38
D, = 0.072

£ 21°%-1.381-0.072=0
Eigen Valuesare 4 = 1.2, -1.14, -0.05
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To find Eigen Vectors:
(L-ADX =0

R R

When 1 = 1.2,

-1.2x1+2.3x,+0.4x53 =0 --------- (1)
0.6x,-1.2x, =0 ---------- (2)
0.3x,-1.2x3 =0 --—-------- (3)

Considering (2) &(3)
1

05 ]

0.125

X =
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Consider, x+0.5x+0.125x = 1500
1.625x = 1500
X =923
In class 1, x =923
In class 2, 0.5(x) = 0.5 x 923 = 462
In class 3, 0.125(x) = 0.125 x 923 = 115

~.Growth rate = 1.2
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