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ABSTRACT 

Uganda’s growing urban population depends heavily on rental housing, yet no existing insurance 

product protects tenants against the loss of rental income following the death or permanent total 

disability of a breadwinner. This project designs and evaluates a unit-linked tenant protection 

endowment insurance product intended to give renting families in Kampala continued rental cover 

for a period of two years, while also building long-term savings. The main objective was to develop 

a product that pays a rent-related benefit on death, permanent total disability, surrender or survival 

to the end of a 10-year policy term, and to assess whether such a product could be priced affordably 

for renters while remaining profitable for insurers. A pricing and profit-testing model was built in 

Microsoft Excel for a 30 – year old male and female, using a sum assured of UGX 16,800,000, 

equivalent to roughly two years of rent at the assumed monthly rent of UGX 700,000, and the 

model built in Python 3.14 to extend the analysis across a range of ages and policy terms. 

Assumptions on mortality, disability, expenses, interest rates and surrender were drawn from a 

combination of Kenyan and Ugandan data, in the absence of published Uganda-specific experience 

tables. For the base case of a healthy 30 – year old male, the model produced an annual premium 

of UGX 641,711 and a profit margin of 6.25%. Female results, presented in the appendix, showed 

a slightly lower annual premium of UGX 629,470 and a higher profit margin of 7.48%. Sensitivity 

analysis showed the profit margin to be most responsive to changes in inflation, expenses, interest 

rate and the bid/offer spread, and less responsive to mortality. The results suggest that a unit-linked 

tenant protection product is feasible for the Ugandan market, though its profitability varies 

considerably by age and policy term and would require careful pricing and monitoring by insurers.
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CHAPTER ONE 

INTRODUCTION 

1.1 Introduction 

Insurance serves as an important tool for financial protection against unexpected risks. This project 

addresses housing and rental risk, specifically focusing on scenarios where dependents are unable 

to cover rental payments following the death or permanent total disability of a breadwinner. To 

minimize this risk, this project designed a unit–linked endowment product aimed at securing rental 

coverage for beneficiaries over a two – year period. This research is especially important given 

that a significant portion of the Ugandan population relies on rental housing before acquiring or 

constructing their own homes. 

1.2 Background to the project 

Kampala and its surrounding urban areas are mostly urban centers characterized by intensive 

commercial and residential development, creating increasing pressure on land use and urban 

infrastructure (Mukiibi, 2011). As a result, rising land and housing costs have made rental housing 

an increasingly important housing option for many urban households (UN - Habitat, 2026). This 

demand is further intensified by rural–urban migration and continued urban population growth, 

which increase pressure on housing demand and urban land (Mukiibi, 2011). Furthermore, many 

urban households, including tenants, obtain income from informal and often unpredictable 

economic activities (Economic Policy Research Centre, 2025). This financial vulnerability 

increases the risk of rent overdue rent payments, displacement and housing insecurity among 

tenant households (Reall, 2021).  

Given these vulnerabilities, financial protection mechanisms like insurance can play an important 

role in helping tenant households manage housing – related risks. However, access to insurance in 

Uganda remains limited due to low market penetration and other structural challenges (FSD 

Uganda, 2018). Regionally, Uganda exhibits a low insurance penetration rate, typically falling 

below 1% of its GDP (Insurance Regulatory Authority of Uganda, 2024). Within this market 

context, endowment products offer a dual framework by combining insurance protection and long–
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term savings. They provide a death benefit if the policyholder dies during the policy term or a 

maturity benefit if the policyholder survives to the end of the contract (Black & Skipper, 2000; 

Uganda Insurers Association, 2026). Furthermore, unit – linked products allocate a portion of 

premium payments to investment funds selected by the policyholder while the remaining portion 

provides insurance coverage, allowing policyholders to accumulate investment value alongside 

risk protection (Dickson et al., 2019). The inclusion of unit – linked and endowment features 

created a flexible model capable of addressing both protection and wealth accumulation objectives.  

From an actuarial perspective, such products require careful pricing to ensure that premium income 

adequately covers expected benefit payments, expenses and investment – related risks while 

maintaining insurer profitability (Black & Skipper, 2000; Rejda & McNamara, 2014). Therefore, 

profit testing was carried out to enable insurers to evaluate the long–term financial viability of 

innovative products under varying assumptions and market conditions.  

1.3 Problem Statement 

Insurance is designed to safeguard individuals against unforeseen events that result in financial 

loss (Rejda & McNamara, 2014). Life insurance, specifically, aims to guarantee financial 

continuity for a policyholder’s beneficiaries, ensuring that households can sustain essential living 

conditions, such as housing, following the loss of a breadwinner (Black & Skipper, 2000). 

In Uganda, however, this safety net is frequently not met for families residing in rental properties 

(Mukiibi, 2011). Many renting households operate under limited financial conditions and have 

limited capacity to absorb income shocks (Mukiibi, 2011).Without adequate financial protection, 

renting households may struggle to meet ongoing housing costs, particularly in an environment 

characterized by high rental expenses and limited access to affordable housing (Reall, 2021). 

Despite growth in the insurance sector, available products are largely concentrated in conventional 

life, health and property classes, with limited evidence of products specifically designed to address 

tenant housing vulnerabilities (Insurance Regulatory Authority of Uganda, 2025). Traditional life 

policies typically distribute benefits as a single lump – sum payment rather than a structured stream 

of income (Belbase et al., 2015). While lump – sum benefits provide financial relief, they do not 

inherently ensure that funds are allocated toward maintaining long – term housing stability 

(Belbase et al., 2015). 
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This emphasizes a gap in the Ugandan insurance sector; there is a distinct lack of products tailored 

for tenants that effectively include income protection with dedicated housing – related financial 

support. Furthermore, current frameworks offer limited options that integrate risk protection with 

savings vehicles dedicated to long–term housing stability (Insurance Regulatory Authority of 

Uganda, 2025).  

1.4 Objectives of the project 

1.4.1 General Objective 

To develop a unit-linked endowment rent protection insurance product that provides rent 

continuity in the event of death, permanent total disability, surrender or on survival to the end of 

the policy term.  

1.4.2 Specific Objectives 

1. To design a unit-linked tenant–protection endowment insurance product that is affordable to 

renter households.  

2. To evaluate the profitability and financial sustainability of the proposed product for insurance 

companies.  

1.5 Significance of the project 

This project is important to renters because it provides a mechanism that may reduce exposure to 

housing insecurity and rent – payment difficulties. It combines savings discipline with protection, 

which can also build a savings habit within the household. Furthermore, this insurance product 

enables the family or beneficiaries of the policyholder to maintain rental payments after the death 

of the policyholder, thus reducing their risk of housing insecurity and displacement. It also allows 

them to build savings over time, which can later be used for housing, such as paying a deposit for 

a home. 

This project is important to insurers because it opens a new, underserved product line and market 

segment. It also supports growth in a low–penetration market. Furthermore, the product would 

help insurance companies become more innovative, as it focuses on designing products that are 

more suited to the actual needs of clients. It can also help them reach a new market of renters, 

which may ultimately improve insurance penetration. 
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This project is important to the housing and rental market because it may reduce the financial 

vulnerabilities associated with the loss of a household breadwinner, thereby supporting housing 

stability among renting households.  

This project is important to policymakers and regulators since it’s relevant to financial inclusion 

goals, and to IRA’s interest in expanding insurance penetration and product innovation. For 

policymakers and regulators, the project can bring to light the need for financial solutions that 

address real-life problems such as housing insecurity. This can support efforts aimed at improving 

financial inclusion and social protection. 

The project is also significant from an actuarial and academic perspective because it demonstrates 

the application of pricing and profit – testing techniques in the design of an innovative unit – linked 

endowment product tailored to a specific need. It contributes to the limited body of literature 

linking insurance product development with housing – related financial protection in Uganda and 

may serve as a foundation for future research in actuarial modelling, product innovation and 

financial inclusion.  
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CHAPTER TWO 

MODEL ASSUMPTIONS 

2.1 Introduction 

This chapter states the actuarial assumptions used to build the pricing and profit – testing model 

for the proposed unit – linked tenant – protection endowment product. Since unit – linked 

endowments combine both insurance cover and investment growth, setting realistic assumptions 

is key when determining whether the product is profitable and solvent over the policy term. 

Since complete historical data for this specific product is limited in the Ugandan market, the 

assumptions have been chosen using a mix of Kenyan and Ugandan data. The model includes 

assumptions on rent, interest rates, mortality, disability, expenses and surrender rates. 

Table 2.1 Assumptions of the model 

Assumption Value 

Sum assured 16,800,000 

Monthly rent 700,000 

Death Benefit Varies, max (Sum assured, Fund Value) 

Disability benefit 8,400,000 

Maturity benefit Max (Sum Assured, Fund Value) 

Surrender benefit 90% of Fund Value 

Term 10 years 
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Entry age 30 

Interest rate 15.5%  

 Inflation 3% 

Initial expenses 20% of premium 

Claims expense 100,000 

Renewal expenses 5% of premium 

Initial commission 25% of premium 

Renewal commission 5% of premium 

Mortality basis Kenyan tables where Male qx > Female qx 

Disability rates Kenyan tables 

Surrender rates (all years except the first and 

last) 

10% 

Allocation in first year 60%  

Allocation in other years 95% 

Bid-offer spread 5% 

Unit fund interest rate 15.5% 
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Non-unit fund interest rate 11.5% 

Management charge 2% 

Risk discount rate 18.5% 

 

2.2 Explanation of assumptions 

• Monthly rent: It was taken as a representative of the average monthly rent for a family – 

sized housing unit in areas around Kampala, and forms the basis for the sum assured 

calculation. 

• Sum assured: Derived by multiplying the average monthly rent for a family – sized home 

in areas around Kampala by 24 months, giving a sum assured intended to cover roughly 

two years of housing costs for the policyholder’s dependents. 

• Death benefit: It is the higher of the sum assured and the fund value at the date of death. 

• Disability benefit: It’s set at half the sum assured, reflecting partial protection benefit 

relative to the full death benefit. 

• Maturity benefit: On survival to the end of the 10 – year term, the policyholder receives 

the full fund value accumulated under the policy. 

• Surrender benefit: A surrendering policyholder receives 90% of the fund value. The 10% 

deduction acts as a surrender penalty, discouraging early surrender and partly recovering 

the initial expenses and commission the insurer has not yet recovered. 

• Term: A 10 – year term was chosen as a reasonable length of time for the policyholder to 

build up savings towards a housing – related goal. 

• Inflation rate: The long – term inflation of 3% was used. This is consistent with Uganda’s 

recent inflation experience and mainly in line with the Bank of Uganda’s outlook, which 

projects inflation to remain slightly below its 5% medium target throughout 2026. 

• Mortality basis: Due to the absence of a published Uganda – specific table, Kenyan life 

tables were used as a regional proxy, with male mortality rates inflated by 20% and female 

mortality rates inflated by 10%. 
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• Disability rates: As with the mortality basis, disability incidence rates were sourced from 

Kenyan tables, used as a regional proxy for Uganda in the absence of Uganda – specific 

disability incidence data. 

• Unit – fund interest rate: Since this is a 10 – year term, a 10 – year government bond yield 

was used to reflect the mix of assets backing the units. since the policy term is 10 years, 

the 10 – year T – bond yield (15.5%) is a natural duration matched anchor for a bond – 

heavy unit fund 

• Non – unit fund interest rate: the non – unit reserve needs to stay liquid to cover claims and 

expenses as they fall due, so it’s typically rolled over in T – bills. The 91 – day (10.38%) 

and 364 – day (12.00%) rates are a reasonable range. Insurers hold their non – unit reserves 

in short – dated liquid instruments, so this is anchored to T – bill yields, lying between the 

91 – day and 364 – day rates. 

• Risk discount rate: This is the shareholders’ required return, set above the risk – free rate 

with a margin for the insurance risk being taken on, the risk premium in this case is 3%, 

i.e. 15.5% + 3% = 18.5% 

• Management charge: An annual management charge of 2% of fund value was assumed, in 

line with typical fees on unit-linked funds in Uganda. (around 1.5% - 2.5% p.a) 

• Initial expenses: An initial expense of 20% of the first premium was assumed to cover the 

cost of setting up a new policy, i.e. underwriting, policy documentation, and administrative 

onboarding. 

• Expenses: They were calculated as a percentage of the premium paid based on IRA reports  
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CHAPTER THREE 

METHODOLOGY 

3.1 Introduction 

This chapter presents the software, various formulae and techniques used in the pricing and profit 

testing models. 

3.2 Software 

Microsoft Excel was initially used to develop a pricing and profit testing model for a single life, a 

30 – year old male and female with a policy term of 10 years. The same procedure was then carried 

out in Python 3.14 thereby writing a program that performs the pricing and profit testing as the 

excel model for the given ages and policy terms, depending on the output. 

3.3 Formulae 

The table below shows the formulae used in the model, defining all the terms and symbols. 

Table 3.1: Multiple decrements 

Output Formula 

(aq)x
d 

qx
d [1 −

1

2
(qx

dis + qx
su) +

1

3
(qx

disqx
su)] 

(aq)x
dis 

qx
dis [1 −

1

2
(qx

d + qx
su) +

1

3
(qx

dqx
su)] 

(aq)x
su 

qx
su [1 −

1

2
(qx

dis + qx
d) +

1

3
(qx

disqx
d)] 

(ap)x 1 − [(aq)x
d + (aq)x

dis + (aq)x
su] 

tpx (ap)x ∗𝑡−1 (ap)x 
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Table 3.2: Pricing Formulae 

Output Formula 

Discount factor 1

1 + i
 

Death benefit Sum assured 

EPV Death benefit 
S ∗ ∑ vk+1 ∗k (ap)x  ∗ (aq)x+k

d
n−1

k=0
 

Survival benefit Fund value in final policy year 

EPV Survival benefit S ∗ 𝑣𝑛 ∗𝑛 (𝑎𝑝)𝑥 

Disability benefit 8,400,000 

EPV Disability benefit 
Disability benefit ∗ ∑ vk+1 ∗k (ap)x ∗ (aq)x+k

d
n−1

k=0
 

Surrender benefit 90% ∗ Fund at year end 

EPV Surrender benefit 
Surrender benefit ∗ ∑ vk+1 ∗k (ap)x ∗ (aq)x+k

d
n−1

k=0
 

EPV Benefits EPV Death Benefit + EPV Survival Benefit + EPV Disability Benefit + EPV 

Surrender Benefit 

EPV Expenses 

𝐼 + ∑ 𝑒𝑘 ∗ 𝑣𝑘 ∗𝑘 (𝑎𝑝)𝑥

𝑛−1

𝑘=0
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EPV Commission Initial commission + ∑ ∗ 𝑣𝑘 ∗𝑘 (𝑎𝑝)𝑥
𝑛−1
𝑘=0    

EPV Total Expenses EPV Expenses + EPV Commission 

Premium Assumed premium (Before Goal Seek) 

EPV Premium 

p ∗ ∑ vk ∗k 𝑝𝑥

n−1

k=0

 

Equation of value EPV Premium – EPV Benefits + EPV Total Expenses 
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Table 3.3: Profit testing formulae 

Output Formula 

Premium allocated 60% * Premium in the first year for the first-year allocation 

95% * subsequent premiums in remaining years 

Bid/Offer spread 5% * Allocated premium 

Cost of allocation Premium allocated – Bid/Offer spread 

Fund after allocation Fund at end of year for previous year + Cost of allocation 

Fund before management 

charge 

Fund after allocation * (1+Unit fund interest rate) 

Management charge 2% * Fund before management charge 

Fund at year end Fund before management charge – Management charge 

Premium less Cost of 

allocation 

(Premium received – Premium allocated) + Bid/Offer spread 

Initial expenses 20% of premium 

Renewal expenses 5% of premium 

Initial commission 25% of premium 

Renewal commission 5% of premium 
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Interest gained in Non – 

unit fund 

Non unit interest rate * (Premium less Cost of Allocation – Expenses 

– Commission) 

Extra Death cost max [(𝑎𝑞)𝑥
𝑑 ∗ (𝑆𝑢𝑚 𝐴𝑠𝑠𝑢𝑟𝑒𝑑 − 𝐹𝑢𝑛𝑑 𝑎𝑡 𝑦𝑒𝑎𝑟 𝑒𝑛𝑑), 0] 

Extra Disability cost max [(𝑎𝑞)𝑥
𝑑𝑖𝑠 ∗ (𝐷𝑖𝑠𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑏𝑒𝑛𝑒𝑓𝑖𝑡 − 𝐹𝑢𝑛𝑑 𝑎𝑡 𝑦𝑒𝑎𝑟 𝑒𝑛𝑑), 0] 

Profit vector (Unallocated premium + Bid/Offer Spread + Interest + Management 

charge) – (Expenses + Commission + Extra Death Cost + Extra 

Disability Cost) 

Discount factor (profits) 
(

1

1 + 𝑟𝑖𝑠𝑘 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒
)

𝑡

 

Discount factor 

(premiums) 
(

1

1 + 𝑟𝑖𝑠𝑘 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒
)

𝑡−1

 

Profit Signature Profit vector ∗𝑡−1 (𝑎𝑝)𝑥 

Discounted profits Profit Signature ∗ Discount factor(profits) 

Discounted premiums Premium ∗ (t − 1)(ap)x ∗ Discount factor(premiums) 

NPV of profits Sum of discounted profits 

NPV of premiums Sum of discounted premiums 

Profit margin NPV of profits

NPV of premiums
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3.4 Description of symbols 

• (aq)x
d = Dependent death probability 

• (aq)x
dis = Dependent disability probability 

• (aq)x
su =  Dependent surrender probability 

• (ap)x = Dependent survival probability 

• 𝑞𝑥
𝑑 = Independent death probability 

• 𝑞𝑥
𝑑𝑖𝑠 = Independent disability probability 

• 𝑞𝑥
𝑠𝑢 = Independent surrender probability 

• t(ap)x = In-force probability after t years 

• t−1(ap)x = cumulative probability of being in force at the start of each year 
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CHAPTER FOUR 

PRESENTATION AND JUSTIFICATION OF RESULTS 

4.1 Introduction 

In this chapter, the results from both the pricing and profit testing model are presented. Sensitivity 

analysis is also included to show how the profit margin can be affected by changes in some of the 

assumptions such as interest rates and expenses. 

4.2 Results from the model 

The results presented in this chapter are based on a healthy 30 – year old male, with a policy term 

of 10 years and a sum assured of UGX 16,800,000. 

4.2.1 Multiple decrements 

Under this section, the multiple decrement tables for both genders are presented. In these tables, 

the dependent and independent probability rates are included. 

Table 4.1 Multiple decrements for male life 

 

The 20% mortality loading increased expected claim costs, thereby producing a more conservative 

premium estimate and reducing the risk of underpricing. 
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Table 4.2 Multiple decrements for female life 

 

4.2.2 Pricing model 

The basic principle used in pricing is the principle of equivalence, EPV income = EPV Outgo. 

Outgo includes the expenses, commissions and the claims paid by the insurer while income is the 

premium paid by the policyholder. 

Treatment of the death benefit 

Although the death benefit was defined as the higher of the sum assured and the fund value, the 

projected fund value remained below the sum assured throughout the 10 – year policy term under 

the assumptions adopted. Therefore, the death benefit valued in the pricing model was effectively 

the sum assured. Consequently, the expected present value of death benefits was calculated using 

a fixed death claim amount equal to the sum assured plus the claims expense. 

The pricing results presented are for the 30 – year old male only. 

Table 4.3 Expected Present Value of Death and Survival Benefits 
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Table 4.4 Expected Present value of Disability benefits 

 

Table 4.5 Expected Present Value of Surrender benefits 
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Table 4.6 Expected Present Value of Initial and Renewal expenses 

 

Table 4.7 Expected Present Value of Initial and Renewal commission 
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Table 4.8 Expected Present Value of Premiums 

 

As discussed previously, the equation of value does balance. The EPV income and EPV outgo are 

both UGX 2,869,408.71. However, to get the actual premium, an assumed premium is initially 

used in the model, and all the computations are made based on that. Using Goal Seek, the premium 

was iteratively adjusted until the equivalence condition was satisfied.  

The equality between EPV income and EPV outgo confirms that the premium of UGX 641,711 

derived through the equivalence principle is actuarially fair under the assumptions adopted in the 

model. At this premium level, the insurer is expected to collect sufficient revenue to meet expected 

benefit payments and expenses.  
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4.2.3 Profit testing 

To determine whether the product designed will be profitable for the insurance company, in a way 

that makes business sense, a profit testing model is developed. This included a unit fund, non – 

unit fund and discounted cash flows as shown in the tables that follow. 

Table 4.9 Unit Fund 

 

Table 4.10 Non – unit Fund 

 

Table 4.11 Net Present Value of Profit and Premium 
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Table 4.12 Profit margin 

 

When premium is paid, a portion is allocated to the unit fund. The client is then assigned units 

equivalent to the value of the money that has been allocated, which is then invested in relatively 

safe assets to generate a return. The other portion is allocated to the non – unit fund, which reflects 

the profit to be earned from the policy, taking into consideration the expenses and income 

associated with each policy year. The results are presented in Table 4.9 and Table 4.10 respectively. 

Finally, the profit margin is determined from the quotient of the NPV of profit and NPV of 

premium and for this model under consideration, the margin is 6.25% as shown in Table 4.12. This 

is then compared to the benchmark profit margin set by the insurer to determine whether the policy 

is a viable one or not. 

The positive profit margin indicates that the product is commercially viable under the base 

assumptions. However, the margin is relatively modest, implying that profitability may be sensitive 

to adverse changes in expenses, investment performance or decrement experience. 
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4.2.4 Analysis of the results 

Under this section, the premiums and profit margins are analyzed to get an understanding of how 

the two vary across all age groups and policy terms. This supports decision making as the insurer 

can determine which ages or policy terms are most or least profitable. 

4.2.4.1 Premiums 

This policy is designed for renting families, and the breadwinner is expected to be the policyholder. 

It was designed with affordability as one of the key objectives and as a result, the annual premiums 

across all ages and policy terms under consideration range between UGX 416,855.68 and UGX 

677,919.72. This is for the basic policy with a sum assured of UGX 16,800,000.  

 

Figure 4.1: Premiums across all ages and terms under consideration 

Premiums generally increase as the age at entry increases because older policy holders are exposed 

to higher mortality and disability risks. The highest premiums are observed among older entrants 

taking shorter policy terms. 
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Table 4.13: Profit margins across all ages and policy terms for males   
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Figure 4.2: Profit margins for males across all ages and terms under consideration 

As illustrated in Figure 4.2 above, the 10-year policy has the highest profit margin across all ages 

as compared to the other policy terms. This implies that the shorter the policy term, the higher the 

profit margin and vice versa. However, profit margins also tend to decrease over the long term as 

the client’s age increases implying higher expected claim costs for older lives. Young policyholders 

provide more profitable business for the insurer due to their relatively lower mortality and 

disability risks.  
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4.3 Sensitivity analysis 

Sensitivity analysis aims to test the responsiveness of the results of the model to changes in certain 

variables used. This is particularly important because some variables such as interest rates, 

expenses among others have been assumed and are likely to change frequently, which would then 

affect the profit margin of the product. The results shown in Table 4.14 below are for a 10 – year 

policy taken out by a 30 – year old male with an overall profit margin of 6.25% 

Table 4.14 Sensitivity Analysis 

Assumption Change Profit margin Comment 

Inflation rate +5% 5.57% A 5% increase in inflation leads to a 0.68% decrease 

in the profit margin. 

 −2% 6.49% A 2% decrease in the inflation rate leads to a 0.31% 

increase in the profit margin. 

Initial 

expenses 

+10% 4.20% A 10% increase in initial expenses leads to a 2.05% 

decrease in the profit margin.  

 −10% 8.31% A 10% decrease in initial expenses leads to a 2.06% 

increase in the profit margin. 

Renewal 

expenses 

+3% 4.09% A 3% increase in renewal expenses leads to a 2.16% 

decrease in the profit margin. 

 −3% 8.42% A 3% decrease in renewal expenses leads to a 

2.17% increase in the profit margin. 
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Risk discount 

rate 

+10% 4.41% A 10% increase in the risk discount rate leads to a 

1.84% decrease in the profit margin 

 −10% 8.88% A 10% decrease in the risk discount rate leads to a 

2.61% increase in the profit margin 

Interest rate +10% 5.55% A 10% increase in the interest rate leads to a 0.70% 

decrease in the profit margin 

 −10% 6.08% A 10% decrease in the interest rate leads to a 0.17% 

decrease in the profit margin 

Bid/Offer 

spread 

+3% 8.3% A 3% increase in the Bid/Offer spread leads to a 

2.05% increase in the profit margin 

 -3% 4.21% A 3% decrease in the Bid/Offer spread leads to a 

2.04% decrease in the profit margin 

Mortality +10% 5.94% A 10% increase in the mortality leads to a 0.3% 

decrease in the profit margin 

 -10% 6.56% A 10% decrease in the mortality leads to a 0.31% 

increase in the profit margin 

Table 4.14 above shows the results of the sensitivity analysis where one variable is changed while 

keeping the remaining variables constant to see the effect on the profit margin. 

The profit margin was generally observed to decrease with increase in inflation, expenses, 

mortality and the risk discount rate. Changes in the interest rate produced a mixed effect on 

profitability, suggesting that the relationship between interest rates and profit margin is influenced 

by various components of the model. 
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CHAPTER FIVE 

SUMMARY OF RESULTS, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

This final chapter draws together the findings presented, summarizes the key results obtained from 

the pricing and profit-testing model, presents the conclusions drawn from these results in relation 

to the project’s objectives, offers recommendations to insurers, regulators and future researchers. 

5.2 Summary of results 

The general objective of this project was to develop a unit-linked endowment tenant – protection 

insurance product that provides rent continuity on death, permanent total disability, surrender or 

survival to the end of the policy term, while remaining affordable to renter households and 

profitable for insurers. A pricing and profit-testing model was built in Microsoft Excel and 

replicated in Python for a 30 – year old male and female over a 10 – year term, based on a sum 

assured of UGX 16,800,000, equivalent to roughly two years of rent at the assumed monthly rent 

of UGX 700,000. 

For the base case of a healthy 30 – year old male, the equation of value balanced when the annual 

premium was set at UGX 641,711, meaning the expected present value of premium income 

equaled the expected present value of benefits, expenses and commission (Table 4.8). This 

premium level suggests that the product can provide meaningful housing protection while 

remaining within the affordability range considered during the product design. Profit testing of this 

policy produced a profit margin of 6.25% (Table 4.13), calculated as the ratio of the net present 

value of profit to the net present value of premiums.  

The sensitivity analysis in Section 4.3 showed that increases in the risk discount rate and mortality 

reduced profitability. Profitability was also sensitive to changes in inflation, expenses, interest rates 

and the bid offer spread. 

The positive profit margin indicates that the product is actuarially and commercially viable under 

the base assumptions adopted in the study. 
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5.3 Recommendations 

Based on the findings of this project, the following recommendations are made: 

Insurers considering offering this product should price it by age band and policy term rather than 

applying a single flat rate, given the wide variation in profit margins observed across the ages and 

terms tested in this study. 

Insurers should also pay close attention to the interest rate and bid/offer spread assumptions when 

setting policy terms, since the profit margin proved most sensitive to changes in these two 

variables. 

The Insurance Regulatory Authority of Uganda and other industry stakeholders should support the 

development of Uganda-specific mortality and disability tables, since this and similar actuarial 

work in the local market currently relies on Kenyan tables adjusted by assumption rather than on 

Ugandan experience data. 

Future studies could extend this model to joint-life or family policies, incorporate more detailed 

rent data across different regions of Uganda, and test the product against real market data once 

Uganda-specific mortality, disability and lapse experience becomes available. 

Further research could also explore alternative benefit structures, such as paying the death benefit 

as a series of rent instalments rather than a lump sum, to test whether these better addresses the 

housing-security objective identified in Chapter One. 

5.4 Conclusion 

Based on the results obtained, the project met its two specific objectives. A unit-linked rent-

protection product was designed, priced and profit-tested for a Ugandan tenant seeking to protect 

roughly two years of rental payments for their dependents, at a premium level designed with 

affordability considerations for low – and - variable income renter house funds. The product was 

also shown to be capable of generating a positive profit margin for the insurer under the base 

assumptions used, satisfying the second objective of evaluating its profitability and financial 

sustainability. 
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Overall, the project demonstrates that it is actuarially feasible to design a unit-linked endowment 

product that combines rent protection with long-term savings for the Ugandan market, addressing 

the gap identified in Chapter One between existing life insurance products and the specific needs 

of tenant households. 
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APPENDIX 

APPENDIX A: Variation in premiums across various policy terms 

 

Figure A.1: Premiums across all policy terms for males 
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Figure A.2: Premiums across all policy terms for females 
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APPENDIX B: Variation in profit margins across various policy terms 

 

Figure B.1: Profit margins across all policy terms for males 
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Figure B.2: Profit margins across all policy terms for females 
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APPENDIX C: Python program output 
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APPENDIX D: Microsoft Excel Pricing output for Women 
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APPENDIX E: Microsoft Excel Profit testing output for Women 

 

 

 

 


