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Abstract 

This work investigates the effect of Inflation and the impact of hedging on the optimal 

investment strategies for a prospective investor in a DC pension scheme, using inflation-

indexed bond and inflation-linked stock. The model used here permits the plan member to 

make a defined contribution, as provided in the Nigerian Pension Reform Act of 2004. 

The pension plan member is allowed to invest in risk-free asset (cash), and two risky 

assets (i.e., the inflation-indexed bond and inflation-linked stock). A stochastic 

differential equation of the pension wealth that takes into account certain agreed 

proportions of the plan member’s salary, paid as contribution towards the pension fund, is 

constructed and presented. The Hamilton-Jacobi-Bellman (H-J-B) equation, Legendre 

transformation, and dual theory are used to obtain the explicit solution of the optimal 

investment strategies for CRRA utility function. Our investigation reveals that the 

inflation have significant negative effect on wealth investment strategies, particularly, the 

RRA(w) is not constant with the investment strategy, since the inflation parameters and 

coefficient of CRRA utility function have insignificant input on the investment strategies, 

and also the inflation-indexed bond and inflation-linked stock has a positive damping 

effect (hedging) on the severe effect of inflation. 
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1. Introduction 

There are two major designs of pension plan, namely, the defined benefit (DB) 

pension, and the defined contribution (DC) pension plan. As the names implies, in that of 

the DB, the benefits of the plan member are defined, and the sponsor bears the financial 

risk. Whereas, in the DC pension plan, the contributions are defined, the retirement 

benefits depends on the contributions and the investment returns, and the contributors 

(the plan members) bears the financial risk. Recently, the DC pension has taken 

dominance over the DB pension plan in the pension scheme, since DC pension plan is 

fully funded, which makes it easier for the plan managers (Pension Fund Administrators 

(PFAs’) and the Pension Fund Custodians (PFCs’) to invest equitably in the market, and 

also makes it easier for the plan members to receive their retirement benefit as and when 

due. 

Investment strategies of the contributions, which in turn is a strong determinant of 

the investment returns vis-a-vis the benefits of the contributors at retirement must be 

given optimum attention. Recent publications in economic journals and other reputable 

mathematics and science journals have brought to light, variety of methods of optimizing 

investment strategies and returns. For instance, some researchers have made various 

contributions in this direction, particularly, in DC pension plan. Cairns et al. [3], did a 

work on, “stochastic life styling: optimal dynamic asset allocation for defined 

contribution pension plans. In their work, various properties and characteristics of the 

optimal asset allocation strategy, both with and without the presence of non-hedge able 

salary risk were discussed. The significance of alternative optimal strategy by pension 

providers was established. 

In order to deal with optimal investment strategy, the need for maximization of the 

expected utility of the terminal wealth became necessary. Example, the constant relative 

risk aversion (CRRA) utility function, and (or) the constant absolute risk aversion 

(CARA) utility function were used to maximize the terminal wealth. Cairns et al. [3], 

Gao [8], Boulier et al. [2], Deelstra et al. [6] and Xiao et al. [15] used CRRA to 

maximize terminal wealth. However, Gao [9] used the CRRA and the CARA to 

maximize terminal wealth. 

Zhang and Rong [4] applied the well-known H-J-B equation, Legendre transform, 

and dual theory to obtain the explicit solutions of CRRA and CARA utility function, for 

the maximization of the terminal wealth. In 2012, Han and Hung [12] took a different 
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direction. The investigated optimal asset allocation for DC pension plans under inflation. 

In their work, the retired individuals receive an annuity that is indexed by inflation and a 

downside protection on the amount of this annuity is considered. More so, in 2015, 

Othusitse and Xue [13] considered an Inflationary market. In their work, the plan 

member made extra contribution to amortize the pension fund. The CRRA utility 

function was used to maximize the terminal wealth. This triggered our research. Ours is 

to investigate and view the extent of damage the inflation may have caused to enable us 

introduce, not just an amortization fund, but an optimum amortization fund that would 

sufficiently dampen the effect of inflation. The approach used here is similar to that of 

Zhang and Rong [4]. The models we used is that of Othusite and Xue [13], though, we 

considered inflation of globally competing goods, and some real life assumptions are 

made to buttress this fact. 

2. Preliminaries 

We start with a complete and frictionless financial market that is continuously open 

over the fixed time interval [ ],,0 T  for ,0>T  representing the retirement time of any 

plan member. 

     We assume that the market is composed of the risk-free asset (cash), the inflation-

linked bond, and risky asset (the stock price subject to inflation). Let ( )PF ,,Ω  be a 

complete probability space, where Ω  is a real space and P is a probability measure, 

( ) ( ){ }tWtW IS ,  are two standard orthogonal Brownian motions, ( ) ( ){ }tFtF SI ,  are right 

continuous filtrations whose information are generated by the two standard Brownian 

motions ( ) ( ){ },, tWtW IS  whose sources of uncertainties are respectively to the inflation 

rate and the stock market. We assume also that at the early stage of the inflation, before 

government intervention policy, ( ) ( ){ },, tWtW IR  ( ) ( ){ }tWtW RS ,  are two standard 

orthogonal Brownian motions, respectively. 

    Let ( )tC  denote the price of the risk free asset at time t and it is modeled as 

follows: 

( )
( )

( ) ( ) 10 == Cdttr
tC

tdC
R                                            (1) 

( )tr  is the real interest rate process and is given by the stochastic differential equation 

(SDE) 
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( ) ( )( ) ( ),tdWdttbratdr RRRR σ−−=                                     (2) 

( ) ,0,21 ≥+=σ tktrk RR                                           (3) 

where Rr  is a real interest rate, a, b, ( ),0Rr  1k  and 2k  are positive real numbers. If 1k  

(resp., 2k ) is equal to zero, we have a special case, as in Vasicek [14], Cox et al. [5] 

dynamics. So under these dynamics, the term structure of the real interest rates is affine, 

which has been studied by (Chubing and Ximing [4], Duffie and Kan [7], Deelstra et al. 

[6] and Gao [8]. 

Let ( )tS  denote the price of the risky asset subject to inflation and its dynamics is 

given based on a continuous time stochastic process at 0≥t  and the dynamics of the 

price process is described as follows: 

 
( )

( )
( ( ) ) ( ) 10,21 =σ+σ+θσλ+σλ+= SdWdWdttr

tS

tdS
I

I
SS

S
SI

I
S

S
SR         (4) 

with 1λ  and 2λ  represent the instantaneous risk premium associated with the positive 

volatility constants S
Sσ  and ,I

Sσ  respectively, see Deelstra [6]. Iθ  represents the 

inflation price market risk. 

An inflation-linked bond with maturity T, whose price at time t is denoted by 

( )( ),, tItB  ,0≥t  and its evolution is given by the SDE below (see Othusite et al. [13]) 

( )( )
( )( )

( ( ) ) ( ) ( )( ) .1,,
,

, =σ+θσ+= TITBtdWdttr
tItB

tItdB
IIIIR             (5) 

Let us denote the stochastic wage of the plan member, at time t, by ( )tP  which is 

described by 

( )
( )

( ) ( ) ( ),tdWtdWdtt
tP

tdP
I

I
pS

s
pP σ+σ+µ=                               (6) 

where ( )tPµ  denotes the expected instantaneous rate of the wage, while s
pσ  and I

pσ  

denote the two volatility scale factors of stock and inflation, respectively. Since the wage 

is stochastic, we let the instantaneous mean of the wage to be ( )( ) ( ) ,, pRRP utrtrt +=µ   

where pu  is a real constant. 
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3. Methodology 

3.1. Hamilton-Jacobi-Bellman (HJB) equation 

Suppose, we represent ( )SB uuu ,=  as the strategy and we define the utility 

attained by the contributor from a given state y at time t as  

( ) ( )( ) ( ) ( )[ ] ,,|,, ytYrtrTXVEyrtG RRuRu ===                        (7) 

where t is the time, Rr  is the real interest rate and y is the wealth. Our interest here is to 

find the optimal value function  

( ) ( )yrtGyrtG RuuR ,,sup,, =                                      (8) 

and the optimal strategy ( )∗∗∗ = SB uuu ,  such that  

 ( ) ( ).,,,, yrtGyrtG RRu
=∗                                          (9) 

3.2. Legendre transformation 

Theorem 3.1. Let RRf
n →:  be a convex function for ,0>z  define the Legendre 

transform  

( ) ( ){ },max zyyfzL y −=                                        (10) 

where ( )zL  is the Legendre dual of ( ),yf  Jonsson and Sircar [11]. 

Suppose, ( )yf  is strictly convex, then the supremum (10) would be attained at one 

point, denoted by 0y  (i.e., the sup. exist). We write 

( ) ( ){ } ( ) .sup 00 zyyfzyyfzL y −=−=                              (11) 

By Theorem 3.1 and the assumption of convexity of the value function ( ),,, yrtG R  

we define the Legendre transform 

( ) ( ){ } TtyzyyrtGzrtG RyR <<∞<<−= > 0,0|,,sup,,ˆ
0              (12) 

where 0>z  denotes the dual variable to y and Ĝ  is the dual function of G. 

The value of y where this optimum is attained is denoted by ( ),,, zrth R  so that 

( ) { ( ) ( )} .0,,,ˆ,,|inf,, 0 TtzrtGzyyrtGyzrth RRyR <<+≥= >                (13) 
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From (13), we see that the function h and Ĝ  are closely related, hence we write either of 

them as dual of G. To see this relationship,  

( ) ( ) ,,,,,ˆ zhhrtGzrtG RR −=                                        (14) 

where 

( ) ,,,, zGyzrth yR ==  and relating Ĝ  to h by .ˆ
zGh −=                 (15) 

Replicating the idea in (12) and (13), above, we define the Legendre transform of the 

utility function ( ),yU  at terminal time, thus 

( ) ( ){ },0|supˆ
0 ∞<<−= > yzxxUzU y                                 (16) 

where 0>z  denotes the dual variable to y, and Û  is the dual of  U. 

Similarly, the value of y where this optimum is attained is denoted by ( ),zG  such 

that 

( ) { ( ) ( )}.ˆ|sup 0 zUzyyUwzG y +≥= >                               (17) 

Consequently, we have 

( ) ( ) ( ),1
zUzG

−′=                                                 (18) 

where G is the inverse of the marginal utility U. 

Since ( ) ( ),,, yUyrTh R =  then at the terminal time, T, we can define 

( ) { ( ) ( )}zrThzyyUyzrTh R
y

R ,,ˆ|inf,,
0

+≥=
>

  and  ( ) ( ){ }zyyUzrTh
y

R −=
>0

sup,,ˆ  

so that   

( ) ( ) ( ).,, 1
zUzrTh R

−′=                                              (19) 

4. Model Formulation  

Here, the contributions are continuously paid into the pension fund at the rate of 

( )tKP  where K is the mandatory rate of contribution. Let ( )tW  denote the wealth of 

pension fund at time [ ].,0 Tt ∈  ( )tuB  and ( )tuS  represent the proportion of the pension 
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fund invested in the bond and the stock respectively. This implies that the proportion of 

the pension fund invested in the risk-free asset ( ) ( ) ( ).1 tututu SBC −−=  The dynamics 

of the pension wealth is given by 

( ) ( ) ( )
( )

( ) ( )( )
( )( )

( ) ( )
( )

( ) .
,

,
dttKP

tS

tdS
tWu

tItB

tItdB
tWu

tC

tdC
tWutdW SBC +++=          (20) 

Substituting (1), (4) and (5) in (20) we have 

( ) ( )[ ( ) ( ) ]dtuutrtWtdW SI
I
s

s
sBIIR θσλ+σλ+θσ+= 21  

( ) ( ) ( ) ( ) ( ) ( ).tdWutWtdWuutWdttKP SS
s
sIS

I
sBI σ+σ+σ++             (21) 

Let the relative wealth ( )tY  be defined as follows 

( ) ( )
( )

.
tP

tW
tY =                                                         (22) 

Applying product rule and Ito’s formula to (22) and making use of (6) and (21) we arrive 

at the following equation 

( ) ( ){ ( ) ( ) ( )22 I
p

s
ppR trtYtdY σ+σ+µ−=  

[( ) ] S
s
p

s
s

I
p

I
sI

I
s

s
s uσσ−σσ−θσλ+σλ+

2

1

2

1
21  

( ) } ( ) ( ) I
I
ps

I
sBIB

I
pIII dWuutYKdtdtu σ−σ+σ++σσ−θσ+

2

1
 

( ) ( ) ( ) ( ) ( ).000, PWYdWutY s
s
ps

s
s =σ−σ+   (23) 

Simplifying,  

( ) ( ) ( ) ( ) ( )tdWuutYKdtdtucuccYtdY I
I
pS

I
sBIBs σ−σ+σ++++= 321  

( ) ( ) ( ),tdWutY S
s
pS

s
s σ−σ+   (24) 

where 

( ) ( ) ( ) ,22
1

I
p

s
ppR trc σ+σ+µ−=  

( ) ,
2

1

2

1
212

s
p

s
s

I
p

I
sI

I
s

s
sc σσ−σσ−θσλ+σλ=  
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.
2

1
3

I
pIIIc σσ−θσ=  (25) 

The Hamilton-Jacobi-Bellman (HJB) equation associated with (24) is  

( ) { ( ) yyBsurrrrRt KGGcucucyGGbraG
RRR

++++σ+−+ 321
2 sup

2

1
 

[(( )) ( ) ] } ,0
2

1 222 =σ−σ+σ−σ+σ+ yy
s
ps

s
s

I
ps

I
sBI Guuuy                     (26) 

where ,tG  ,rG  ,
RRrrG  yG   and yyG  are partial derivatives of first and second orders 

with respect to time, real interest rate, and relative wealth.  

Differentiating (26) with respect to Bu  and ,Su  we obtain the first-order 

maximizing conditions for the optimal strategies ∗
Bu   and ,∗

Su  thus 

( ) ,03 =σ−σ+σσ+ ∗∗
yy

I
pS

I
sBIIy GuuyGc                                                    (27) 

   ( ) ( ) .02 =σ−σσ+σ−σ+σσ+ ∗∗∗
yy

s
pS

s
s

s
syy

I
pS

I
sBI

I
sy GuyGuuyGc            (28) 

Solving (27) and (28) simultaneously we have 

( ) ( )
,

22
23















σ

σσ−σσ+σσ
+

σσ
σ−σ=∗

s
s

I
s

I
p

s
s

s
p

I
s

s
p

yy

y

I
s
s

I
I
s

S
G

G

y

cc
u                         (29) 

( )
( )

( )
( )

.
2
3

2
23

2
yy

y

Iyy

y

s
s

I
I
s

I
s

I
s
s

I
s

I
p

s
s

s
p

I
s

s
p

I
s

I

I
p

B
G

G

y

c

G

G

y

cc
u

σ
−

σ
σ−σσ−

σσ

σσ−σσ+σσσ
−

σ
σ

=∗     (30) 

Substituting (29) and (30) into (26), and assuming independent and identically 

distributed volatility scale of salary for stock and inflation (i.e., s
p

I
p σ=σ ), we have 

( ) yrrrrRt GyKGGbraG
RRRR 















 ρ+ρ++σ+−+ 15
2

2

1

2

1
 

( ) ,0
2

1

2

1
2 3

2
2

42
22 =ρ+







 ρ+ρ+σθ−σ+θ+ y
G

G

yy

yI
pI

I
pI                   (31) 

( ) ( ) I
pI

I
s

s
sII

I
sII

I
s

s
s

I
p σσσσλ−σθσλ+θσσσλ+σ=ρ 1

22
21

2
1

2

1

2

3
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( ) ( ) II
I
s

I
p

s
s

I
pII

I
s

I
pII

I
s θσσσσ−σσθσ−σσθσλ−

2

1

2

1

2

1 22
2  

( ) ( ) ( )
( )

( )2

2
2

1
222

4

1

4

1
s
s

I
pI

I
ss

pI
I
s

I
s

s
sI

I
p

I
s

σ

σθσλ
+σλ+σσσσ+σσσ+  

( ) ( )
( )

( )
,

2

2

2

22
22

ps
s

I
s

I
p

s
s

I
p

I
sI

s
s

I
pI

I
s

u−
σ

σσ
−

σ

σσλθ
−

σ

σθσλ
+  

( )
( )

( )
( ) s

s

I
pI

I
s

s
s

I
pI

I
s

s
s

I
I
s

s
s

I
I
s

s
s

I
p

I
s

σ

σθσλ
+

σ

σθσλ
+

σ
θσλ−

σ
θσλλ−

σ

σσλ
=ρ 2

2

2
2

2

222
2211

2
2

2
 

( ) ( )
( )

( )
( )

( )
( ) s

s

I
sI

s
s

I
sI

s
s

I
s

I
p

s
s

I
p

I
sI

s
s

I
p

I
s

σ
λσθ+

σ
σθ−

σ

σσθ
−

σ

σσθ
−

σ

σσ
− 1

2

22
1

2

2

2

22

22

3

4

3
 

( ) ( )
( )

( )
,

42

2

2

22

s
s

I
s

s
p

s
s

I
s

I
p

σ

σσ
+

σ

σσ
+  

( ) ( )
( ) ( )

( ) ( ) 2222
224

2424
3

4
II

I
s

s
s

I
pI

I
sI

pII
I
sII

I
s θσσσ+

σσσ
+σθσσ−θσσ=ρ  

( ) I
pII

I
s

s
s

I
pII

I
s

I
pII

I
s

s
s σθσσσ−σθσσ+σθσσσ− 2222  

( ) ( ) ( ) ( ) ( )
( )

,
2

4 2

222222

s
s

I
s

I
p

I
pI

I
s

s
s

σ

σσ
−

σσσσ
+  

( )
( )

( )
( )

( ) ( )
( )

( )
( ) ( )22

22

4

22

4

3

4

24

4
2

4 s
s

I
I
p

I
s

s
s

I
sI

s
s

I
p

I
s

s
s

I
pI

I
s

s
s

I
I
s

σ

θσσ
+

σ
σθ−

σ

σσ
+

σ

σθσ
+

σ
θσ=ρ  

( )
( )

( )
( )

( )
( )2

222
1121

2

2

2

2
2

2 s
s

I
I
s

s
s

I
p

I
s

s
s

I
I
s

s
s

I
p

I
s

s
s

I
I
s

I
p

σ
θσλ+

σ

σσλ
−

σ
θσλλ+

σ

σσ
−

σ

θσσ
+  

( )
( )

( ) ( )
( )

( )
,

24

2

2

22
2

2

2
2

s
s

I
p

I
s

s
s

I
p

I
s

s
s

I
pI

I
s

s
s

I
pI

I
s

σ

σσ
+

σ

σσ
+

σ

σθσλ
−

σ

σθσλ
−  
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( )
( )

( )
( )

( )
( )

( ) ( )
( )2

23

2

4

2

24

2

3

5
2

2
s
s

I
pI

I
s

s
s

I
I
pI

I
s

s
s

II
I
s

s
s

I
pII

I
s

σ

σσσ
−

σ

θσσσ
+

σ
θσσ−

σ

σθσσ
=ρ  

( ) ( )
( ) ( )

1

22
222 2

2
2 λθσσσ−

σσσ
+σσσθ−σσθ+ II

I
s

s
s

I
I
s

I
pI

pI
I
sI

I
sII  

( ) ( ) I
I
pI

I
s

I
pII

I
s

s
s

I
pII

I
s

s
sII

I
s θλσσσ+λσθσσσ+σθσσσ+λθσσ− 2

2
12

222  

( ) ( ) ( )
s
s

I
pI

I
sI

pI
I
s

s
s

I
pI

I
s

s
s

I
pI

I
s

σ

σθσλ
+σθσλσ−

σσσσ
−

σσσ
− 2

2

222 2
2

22
  (32) 

with ( ) ( ).,, yUyrTG R =   

Applying Legendre transform to (31), we have 

( )( ) ZyKGGtbraG
RRRR rrrrRt 












 ρ+ρ++σ+−+ 15
2

2

1ˆ
2

1ˆˆ  

( ) ,0
ˆ
1

2

1ˆ
2

1
2 3

22
42

22 =ρ−






 ρ+ρ+σθ−σθ−
zz

zz
I
pI

I
pI

G
yGZ   (33) 

( ) ( ) I
pI

I
s

s
sII

I
sII

I
s

s
s

I
p σσσσλ−σθσλ+θσσσλ+σ=ρ 1

22
21

2
1

2

1

2

3
 

( ) ( ) II
I
s

I
p

s
s

I
pII

I
s

I
pII

I
s θσσσσ−σσθσ−σσθσλ−

2

1

2

1

2

1 22
2  

( ) ( ) ( )
( )

( )2

2
2

1
222

4

1

4

1
s
s

I
pI

I
ss

pI
I
s

I
s

s
sI

I
p

I
s

σ

σθσλ
+σλ+σσσσ+σσσ+  

( ) ( )
( )

( )
,

2

2

2

22
22

ps
s

I
s

I
p

s
s

I
p

I
sI

s
s

I
pI

I
s

u−
σ

σσ
−

σ

σσλθ
−

σ

σθσλ
+  

( )
( )

( )
( ) s

s

I
pI

I
s

s
s

I
pI

I
s

s
s

I
I
s

s
s

I
I
s

s
s

I
p

I
s

σ

σθσλ
+

σ

σθσλ
+

σ
θσλ−

σ
θσλλ−

σ

σσλ
=ρ 2

2

2
2

2

222
2211

2
2

2
 

( ) ( )
( )

( )
( )

( )
( ) s

s

I
sI

s
s

I
sI

s
s

I
s

I
p

s
s

I
p

I
sI

s
s

I
p

I
s

σ
λσθ+

σ
σθ−

σ

σσθ
−

σ

σσθ
−

σ

σσ
− 1

2

22
1

2

2

2

22

22

3

4

3
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Differentiating equation (33) for Ĝ  with respect to z we obtain a linear PDE in terms of 
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We will now solve (34) for h and substitute into (36) and (37) to obtain the optimal 

investment strategies. 

5. Explicit Solution of the Optimal Investment Strategies for the CRRA Utility 

Function 

Assume the investor takes a power utility function     

 ( ) .0,1, ≠<= pp
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p

  (39) 

The relative risk aversion of an investor with utility described in (39) is constant and (39) 

is a CRRA utility. 
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 ( ) .,, 1

1

−= p
R zzrTh   (40) 

We assume a solution to (34) with the following form 

( ) ( ) ( ) ( ) ( ) .1,,0,,,, 1

1

==+
















= − sTgTvtvzrtgzrth p
RR  

Then  

,
1

,
1

,
1

1

1
1

1

1

1

1







 −
−








 −
−−

−
−=

−
−=′+= pr

zr
p

z
p

tt z
p

g
hz

p

g
hvzgh R

R
 

( )
( )

.,,
1

2 1

1

1

1
1

1

1

2
−−








 −
− ==

−
−= p

rrrr
p

rr
p

zz zghzghz
p

gp
h

RRRRRR
          (41) 

Substituting (41) into (34), we have 
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Considering the boundary condition, ( ) ,0=Tv  (43) yields the solution 
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and 
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Proposition 5.1. The optimal investment strategies for cash, bond and stock is given 
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Remark 5.1. If we let ,0=θ=σ=σ I
I
s

I
p  the optimal strategies (57) and (58) 

would be of the form of the Zhang and Rong [4]. 

Result 1 

Recall from Zhang and Rong [4], the coefficients 21, dd  degenerates to 
12

4

k

b
 and 

zero, in the absence of the coefficient of the CRRA (i.e., as 0→p ), however, in this 

work, even in the presence of the coefficient of CRRA the  coefficients 21, dd  are 

already degenerate. We therefore, conclude that, under the inflationary market, the 

CRRA utility function has little or no effect on the investment strategy. This depicts the 

effect of Inflation on optimal investment strategy. 

Result 2 

More so, in this our work, in the absence of the coefficient of the CRRA (i.e., as →  

0), the coefficients ,, 21 dd  still retains its value (i.e., will never degenerate further than 

this). This shows the hedging role of the Inflation linked Bond and Stock in the optimal 

investment strategy in a DC Pension scheme. 

The associated optimal investment strategy for a logarithmic utility function, as 

0→p  is given by 
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6. Discussion and Conclusion 

6.1. Discussion  

From Proposition 5.1, we deduced that in the absence of inflation, proportions of the 

pension wealth invested in stock and bond would be at least at minimal returns, and the 

optimal investment strategy, with CRRA utility function would be constant. From (60) 

and (61), we observe that the optimal investment process is lumped with a lot of inflation 

radicals, which in turn serves as catalyst in the hedging of inflation effects, during the 

optimization of the pension wealth. More so, from Remark 5.1, we discovered that the 

CRRA utility function does not have much effect on inflation and its effect on wealth 

investment, whereas, the inflation linked bond and stock serves as a hedging mechanism 

against adverse effect of Inflation on the optimization of pension wealth. From the 

analysis, we see that the returns on investment of the pension wealth will reduce to an 

extent, as a result of depreciated wealth allocation, therefore, the contributor require 

extra measure to dampen the effect of inflation on the investment strategy. From this 

analysis, we deduce also that  the more the returns on optimal investment degenerates, 

the more the price of stock reduces, then the need for more wealth investment in both 

stock and bond becomes necessary, in order to recover for the lost times, hence the need 

for an amortization fund by the plan member becomes necessary. 

6.2. Conclusion 

The wealth investment strategies for a prospective investor in a DC pension scheme, 

under inflationary market, with stochastic salary, under the geometric Brownian motion 

model has been studied. Relevant to this work, the CRRA utility function was used and 

we obtained the wealth investment strategies for cash, inflation-indexed bond and 

inflation-linked stock using the Legendre transform and dual theory. More so, the effects 

of inflation parameters and coefficient of CRRA utility function and the role of the 

inflation-indexed bond and inflation-linked stock were analyzed, with insignificant input 

on the investment strategies. We conclude therefore, inflation have significant negative 

effect on wealth investment strategies, particularly, the RRA(w) is not constant with the 

investment strategy. More so, the inflation-indexed bond and inflation-linked stock plays 
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a vital role in hedging the fund investments against severe economic damage 

(devaluation).  

6.3. Recommendation 

Based on our results so far, we recommend the investigation of the effect of extra 

stochastic contribution on optimal investment strategy, in DC pension scheme, under 

inflationary market. 
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