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Appendix A: Survey screenshots (translated) 
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2. Introductory questions 
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3. Information about LTC and choice tasks  
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4. Choice tasks 
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5. Product quiz 
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6. Covariates questions 
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Appendix B  

B.1 The pilot reverse mortgage product in China 

Happy Life Insurance issued an income stream type RM. This contract has an embedded ‘no 

negative equity guarantee’, similar to the US home equity conversion mortgage (HECM). The 

‘no negative equity guarantee’ property ensures that households do not have to pay anything 

out-of-pocket (except the housing asset) to terminate the contract. If the loan account balance 

is lower than the house price, the remaining proceeds will be delivered to the heirs of the 

household. Therefore, a household can enjoy the upside risk of the house price and the provider 

will bear the downside risk of the house price. It is important to note that when a household 

enters the contract, a loan account is set up. The loan amount will be settled when the household 

sells the property or passes away. The general income stream type reverse mortgage will deliver 

an amount of $x per month, and this amount will be added to the loan account. In addition, an 

interest rate of r% p.a. is charged each month on the loan account balance.  

The product issued by Happy Life Insurance is further split into two streams: ‘with death 

benefit’ and ‘without death benefit’. For simplicity, further detail regarding the ‘without death 

benefit’ stream is presented. This product splits the retirement period of the household into two 

periods; the first N years is termed the ‘deferred annuity premium paying period’ and the 

second period the ‘no premium required period’. In the first N years, apart from being charged 

$x per month for the benefit received, the household is charged another amount, $y, annually, 

and this amount is also added to the loan account at the start of each year. This amount is treated 

as the premium for the deferred annuity. After N years, i.e. upon entering the second period of 

the contract, the households are neither charged x per month nor y per year, but they are still 

eligible to the benefit of $x per month. This is because the amount $y per year in the first N 

years covers the rest of the benefit, which is $x per month for the rest of the individual’s life. 

This part can be treated as a deferred annuity. The interest rate charged each year on the loan 

account is fixed at the start of the contract, which is 5:5% p.a (the current conventional 

mortgage rate in China is around 5%). compounded monthly. Only individuals aged 60 to 85 

are eligible to enter the contract.  

The other stream of the product includes a death benefit. For this stream of the product, the 

deferred annuity component of the contract carries a ‘Cash Value’ such that when the contract 

is complete, the heirs of the household are eligible to receive the ‘Cash Value’ as a bequest. 

Therefore, the deferred annuity annual premium will be higher than the product without death 
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benefit. In addition to the annual administrative fee and the one-off notary fee, a transaction 

fee and lawyer fee will be charged to the loan account. Table 5.5 illustrates the benefit received 

and the deferred annuity premium (in terms of RMB) paid by a male with starting age of 60 to 

85 per RMB 1,000,000 housing assets. 

Figure B.1: Illustrative example of the Happy Life Insurance reverse mortgage for a male 
aged 60 

 

Table B.1: Illustrative example of the Happy Life Insurance reverse mortgage for a male aged 60-85 to enter the 
contract comparing ‘with death benefit’ and ‘without death benefit’. 

  Without death benefit With death benefit Deferred annuity 
premium paying 

period Age 
Deferred annuity 
annual premium Benefit per month Deferred annuity 

annual premium Benefit per month 

60                  2,544         2,514                   7,107         2,124  26 
61                  2,850         2,624                  7,830         2,199  25 
62                  2,587         2,646                   7,616         2,217  25 
63                  2,911         2,766                   8,409         2,296  24 
64                  3,285         2,894                   9,302         2,380  23 
65                  3,719         3,031                 10,312         2,468  22 
66                  4,226         3,177                 11,457         2,560  21 
67                  4,822         3,334                 12,761         2,656  20 
68                  4,384         3,372                 12,412         2,686  20 
69                  5,034         3,546                 13,891         2,790  19 
70                  5,810         3,734                 15,595         2,898  18 
71                  6,740         3,938                 17,572         3,013  17 
72                  6,128         3,990                 17,088         3,054  17 
73                  7,173         4,219                 19,348         3,180  16 
74                  8,453         4,470                 22,006         3,312  15 
75                10,036         4,744                 25,159         3,453  14 
76                  9,145         4,821                 24,472         3,512  14 
77                10,992         5,135                 28,174         3,668  13 
78                13,343         5,484                 32,660         3,834  12 
79                12,168         5,584                 31,754         3,911  12 
80                15,009         5,989                 37,155         4,098  11 
81              13,651         6,105                 36,064         4,191  11 
82                16,204         6,216                 40,298         4,158  10 
83                14,707         6,344                 39,042         4,266  10 
84                18,672         6,795                 46,245         4,441  9 
85                24,667         7,463               56,710         4,727  8 
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B.2 Variable definitions 
Variable Definition 

Long-term care insurance demand 

Wealth allocated to 
long-term care 
insurance 

A numerical variable that ranges between 0 and 1, the percentage of total wealth 
allocated to the long-term care insurance premium 

Preferred scenario 
Product S/ Products S 
and R/ Products S and 
H 

Indicator variable that equals one if the participant prefers the scenario in which only 
Product S is available/Products S and R are available/Product S and H are available 
and zero otherwise. 

Economic factors 

Household savings Indicator variable that equals one if the participant reports household savings 
excluding all properties (including saving accounts, term deposits, government bonds, 
stocks, shares in investment fund) above the sample median, and zero otherwise. 

Household debt Indicator variable that equals one if the participant reports household debt excluding 
all mortgages (including for example money borrowed from relatives, friends, or 
using credit cards, and bank loans other than mortgages above the sample median, 
and zero 

otherwise. 

Household income Indicator variable that equals one if the participant reports a household income 
(including bonuses and pension income) in the last year after paying tax and social 
security contribution above the sample median, and zero otherwise. 

Social insurance Indicator variable that equals one if the participant has social insurance, and zero 
otherwise 

Property value Indicator variable that equals one if the participant reports a property value (in RMB 
1,000,000) above the sample median, and zero otherwise. 

Mortgage amount Indicator variable that equals one if the participant has a mortgage amount greater 
than the sample median, and zero otherwise. 

Demographic factors 

Age A polychotomous variable that equals one if the participant is 45-49 years and rising 
by one in five-year steps. 

Retired Indicator variable that equals one if the participant is retired, and zero otherwise. 

Female  Indicator variable that equals one if the participant is female, and zero for male. 

Married Indicator variable that equals one if the participant is married (including living in a 
long-term partnership), and zero otherwise. 

1+ child Indicator variable that equals one if the participant has at least one child, and zero 
otherwise. 

Daughter Indicator variable that equals one if the participant has at least one daughter, and zero 
otherwise. 

Child same household Indicator variable that equals one if the participant has a child living in the same 
household, and zero otherwise. 

College above Indicator variable that equals one if the highest level of education attained by the 
participant is a college degree or above, and zero otherwise. 

Tier 1 city Indicator variable that equals one if the participant lives in a Tier I city, and zero 
otherwise. 

Health 
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Health Indicator variable that equals one if the participant’s self-rated health status on a five-
point scale (1 = excellent … 5 = poor, coded reversely) is above the sample median, 
and zero otherwise. 

Subjective life 
expectancy 

Indicator variable that equals one if the participant’s subjective life expectancy is 
above the sample median, and zero otherwise. 

Smoker Indicator variable that equals one if the participant is a current smoker, and zero 
otherwise 

Personality and expectations 

Financial literacy and 
numeracy 

Indicator variable that equals one if the participant’s financial literacy and numeracy 
score based on six questions are each above the sample median, and zero otherwise.  

Awareness of 
financial products 

Indicator variable that equals one if the number of the thirteen listed financial products 
that the participant had heard of is above the sample median, and zero otherwise. 

Awareness of long-
term care insurance 

Indicator variable that equals one if the participant had heard of long-term care 
insurance before participating in the survey, and zero otherwise. 

Awareness of RM Indicator variable that equals one if the participant had heard of reverse mortgages 
before participating in the survey, and zero otherwise. 

House price 
expectation 

Indicator variable that equals one if the participant expects the value of the property 
to increase a lot (more than 20%) or increase moderately (5%-20%), and zero 
otherwise. 

Trust in banks Indicator variable that equals one if the participant’s rating of the statement “Banks 
can generally be trusted” on an eleven-point scale (0 = Totally disagree… 10 = Totally 
agree) is above the sample median, and zero otherwise. 

Trust in insurer Indicator variable that equals one if the participant’s rating of the statement 
“Insurance companies can generally be trusted.” on an eleven-point scale (0 = Totally 
disagree… 10 = Totally agree) is above the sample median, and zero otherwise. 

Thought of long-term 
care 

Indicator variable that equals one if the participant has thought about how to pay for 
long-term care expenses before participating in the survey, and zero otherwise 

Intended bequest Indicator variable that equals one if the participant’s rating of the statement “I would 
like to leave an inheritance.” on an eleven-point scale (1 = Certainly not … 10 = 
Certainly yes) is above the sample median, and zero otherwise. 

Product and survey understanding 

Subjective product 
understanding 

Indicator variable that equals one if the participant’s self-rated product understanding 
in Tasks 1, 2, and 3 are all above the sample median, and zero otherwise. 

Product quiz Indicator variable that equals one if the participant’s number of correct answers to the 
product quiz questions is above the sample median, and zero otherwise 

Survey clarity  Indicator variable that equals one if the participant’s rating of the survey’s clarity on 
a six-point scale (1 = completely clear ... 6 = completely confusing, coded reversely) 
is above the sample median, and zero otherwise. 

Passed IMC Indicator variable that equals one if the participant answered the instructional 
manipulation check correctly, and zero otherwise. 

Survey time Indicator variable that equals one if the time taken by the participant to complete the 
survey was above the sample median, and zero otherwise. 

Treatments  

Product R first Indicator variable that equals one if the participant saw Product R before Product H, 
and zero otherwise. 

High premium in 
example 

Indicator variable that equals one if the participant saw the example with higher 
premiums  
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B.3 Pricing of the long-term care insurance products 

B.3.1 CLHLS and CHARLS data  

We use data from the Chinese Longitudinal Healthy Longevity Survey (CLHLS) and the China 

Health and Retirement Longitudinal Study (CHARLS) to estimate the health transition model. 

CLHLS and CHARLS contain detailed information on health status, socioeconomic 

characteristics, family structure, and other demographic covariates of the elderly in different 

areas of China.  

CLHLS is conducted by the Center for Healthy Aging and Family Studies at the National 

School of Development at Peking University. The baseline survey of CLHLS was conducted 

in 1998 and covered 22 provinces in China. The data were collected from face-to-face home-

based interviews and physical capacity tests. The CLHLS targets the elderly aged 80 or above 

in the sample cities and rural areas. Follow-up surveys were conducted in 2000, 2002, 2005, 

2008, 2011, 2014, and 2018, and these surveys contain replacements for deceased elderly. 

From 2002, CLHLS has been expanded to target a broader group of the population, including 

elderly aged 65 or above, and collects a large set of health, disability, demographic, family, 

socioeconomic, and behavioral risk factors. 

CHARLS is conducted by the China Center for Economic Research at Peking University. The 

baseline survey of CHARLS was conducted in 2011 and 2012 and covered 28 provinces in 

China. The target population of these surveys is elderly aged 45 or above in the sample cities 

and rural areas. Follow-up surveys were conducted in 2013, 2015, and 2018.   

We designed the experimental survey for this chapter in 2018-2019 and used CLHLS and 

CHARLS data for 2000-2015. Our sample includes individuals who are aged above 45 living 

in the urban area. The total sample size of the CLHLS and CHARLS is 28,354, but a lot of 

observations are in older ages. As the data was not collected regularly, we use the age of each 

individual at the beginning and the end of the period to determine the transition period. We 

estimate the model using one-year age groups for the age range 65-99. We group all the 

individuals aged 100 or above in the “100+” group and those aged below 65 will be grouped 

in a five-year interval, i.e., 45-49, 50-54, 55-59, and 60-64. We estimate separate models for 

males and females.  

We use ADL limitations as the measure of health states. Six ADL items were evaluated in both 

CLHLS and CHARLS: bathing, dressing, eating, using the toilet, continence, and transferring 

in and out of bed. Individuals reported their ability to perform these activities using three 
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categories: do not need help, need partial help, and need full assistance. We classify an 

individual as being able to perform an ADL only if they do not need help. We define an 

individual as disabled if he/she has difficulties performing at least 3 of the ADLs. This 

definition is one of the triggers of benefit payments for many existing private critical illness 

insurance policies in China, such as the policies issued by Ping An Insurance and China Pacific 

Insurance.  

We calculate the central exposed to risk for both healthy and disabled health states using the 

exact interview date, birth date, and death date. If these dates are missing, we use the 15th of 

the reported month. We assume that the transitions of health states happened in the mid-point 

between two survey waves.  

B.3.2 Generalized linear model (GLM) 

Following previous actuarial research (Renshaw and Haberman, 1995; Fong et al., 2015; 

Hanewald et al., 2019), we consider a Markov process as the basis for modeling long-term care 

status transitions and apply generalized linear models to estimate the transition probabilities. 

We consider a three-state Markov process as shown in Figure 5.10. The three health states are 

“N” (nondisabled), “F” (functionally disabled), and “D” (dead, absorbing state). 

Figure B.2: Three-State Markov Process. 

 

We consider four health transitions: 

• 𝜎𝜎: 𝑁𝑁 → 𝐹𝐹, the intensity for a healthy individual to become functionally disabled  

• 𝜑𝜑: 𝐹𝐹 → 𝑁𝑁, the intensity for a functionally disabled individual to recover  

• 𝜇𝜇: 𝑁𝑁 → 𝐷𝐷, the mortality intensity for a healthy individual 

• 𝜈𝜈: 𝐹𝐹 → 𝐷𝐷, the mortality intensity for a functionally disabled individual 

The transition probabilities are assumed to follow a time-homogenous Markov process, which 

is time-independent, and where the transition probabilities only depend on the current state but 

not the history. So, we have the following equation: 

𝑃𝑃𝑖𝑖,𝑗𝑗(𝑥𝑥, 𝑡𝑡) = Pr(𝑆𝑆(𝑥𝑥 + 𝑡𝑡) = 𝑗𝑗|𝑆𝑆(𝑥𝑥) = 𝑖𝑖) . (5.1) 

N  

𝜇𝜇 

𝜎𝜎 

𝜑𝜑 

𝜈𝜈 

F 

D 
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Under the GLM approach, there are three components to be specified: the probability 

distribution, the linear predictor, and the link function.  

Probability distribution: The transition intensities of each one-year age group are assumed to 

be constant in a given time interval (between two survey waves), and the number of transitions 

is assumed to follow a Poisson distribution. In the following, we use the mortality intensities 

of a healthy individual at age 𝑥𝑥 as an example to show the relationships of linear predictor and 

link function with the intensities. Let 𝑛𝑛𝑥𝑥
ℎ,𝑑𝑑 be the number of transitions from state 𝐻𝐻 to 𝐷𝐷 at age 

𝑥𝑥: 

𝑛𝑛𝑥𝑥
ℎ,𝑑𝑑~Poisson(𝑒𝑒𝑥𝑥𝐻𝐻𝜇𝜇𝑥𝑥),  

where 𝑒𝑒𝑥𝑥𝐻𝐻 represents the central exposed to risk of the health state 𝐻𝐻 at age 𝑥𝑥.  

Linear predictor: Following Fong et al. (2015), we model the health transitions as polynomial 

functions of age. Therefore, the linear predictor is given by: 

𝜂𝜂𝑥𝑥 = 𝛽𝛽0 + �𝛽𝛽𝑖𝑖𝑥𝑥𝑖𝑖 ,
𝑛𝑛

𝑖𝑖=1

 (5.2) 

where 𝑥𝑥 represents the age, and 𝛽𝛽𝑖𝑖 are the coefficients to be estimated. 

Link function: We use the log link function 𝑔𝑔(∙) as in Fong et al. (2015) and Hanewald et al. 

(2019). Following the example above, we have the following link function: 

𝑔𝑔(𝜇𝜇𝑥𝑥) = ln(𝜇𝜇𝑥𝑥) = 𝜂𝜂𝑥𝑥 . (5.3) 

Model estimation  

We use maximum likelihood estimation to estimate the parameters of the GLMs. Let Φ be the 

set of parameters. The log-likelihood function is given by (using the mortality intensities of a 

healthy individual as an example):  

𝑙𝑙(Ω) = ��𝑛𝑛𝑥𝑥 ln�𝑒𝑒𝑥𝑥𝐻𝐻𝜇𝜇𝑥𝑥(Φ)� − 𝑒𝑒𝑥𝑥𝐻𝐻𝜇𝜇𝑥𝑥(Φ)�
𝑥𝑥

 (5.4) 

We use the Bayesian information criterion (BIC) to choose the functional form in Equation (2). 

We select the model with the smallest BIC value as the preferred model under the proposed 

GLM. Table 5.7 shows the BIC of the four nested models, while Table 5.8 shows the 

coefficients of the selected model.  
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Table B.2: BIC for different nested models. 

 Model 𝛽𝛽0 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥 𝛽𝛽0 + 𝛽𝛽2𝑥𝑥2 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥 + 𝛽𝛽2𝑥𝑥2 

𝜎𝜎 
Male 1,036.37 441.51 435.69 438.06 

Female 1,500.77 568.46 577.09 569.48 

𝜇𝜇 
Male 3,835.29 546.23 644.36 545.94 

Female 4,577.01 531.58 727.17 469.29 

𝛾𝛾 
Male 314.21 296.92 301.7 296.47 

Female 460.75 384.82 388.77 389.2 

𝜈𝜈 
Male 618.98 399.12 409.57 401.4 

Female 613.21 368.96 374.31 373.34 

Table B.3: Coefficients of different nested models. 

 Model 𝛽𝛽0 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥 𝛽𝛽0 + 𝛽𝛽2𝑥𝑥2 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥 + 𝛽𝛽2𝑥𝑥2 

𝜎𝜎 
Male -5.219*** -- 9.414*** -5.219*** 

Female -6.231*** 6.944*** -- -6.231*** 

𝜇𝜇 
Male -6.555*** 1.182*** 3.440* -6.555*** 

Female -9.165*** 22.599*** 15.165*** -9.165*** 

𝛾𝛾 
Male -1.191*** -6.826** 7.124* -1.191*** 

Female -1.135*** 3.362*** -- -1.135*** 

𝜈𝜈 
Male -3.824*** 5.557*** -- -3.824*** 

Female -3.843*** 5.220*** -- -3.843*** 
 

After estimating the GLMs, we calculate the health state transition matrix. The following 

matrix is an example for a male aged 𝑥𝑥: 

𝑇𝑇𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑥𝑥, 𝑥𝑥 + 1) = �
𝑝𝑝𝑁𝑁,𝑁𝑁
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑥𝑥, 𝑥𝑥 + 1) 𝑝𝑝𝑁𝑁,𝐹𝐹

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑥𝑥, 𝑥𝑥 + 1) 𝑝𝑝𝑁𝑁,𝐷𝐷
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑥𝑥, 𝑥𝑥 + 1)

𝑝𝑝𝐹𝐹,𝑁𝑁
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑥𝑥, 𝑥𝑥 + 1) 𝑝𝑝𝐹𝐹,𝐹𝐹

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑥𝑥, 𝑥𝑥 + 1) 𝑝𝑝𝐹𝐹,𝐷𝐷
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑥𝑥, 𝑥𝑥 + 1)

0 0 1
�, (5.5) 

where 𝑝𝑝𝑦𝑦,𝑧𝑧
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑥𝑥, 𝑥𝑥 + 1) is the transition probability that the individual transitions from health 

state 𝑦𝑦 to health state 𝑧𝑧 between age 𝑥𝑥 and age 𝑥𝑥 + 1.  

Calculation of the long-term care insurance premium 

In the experimental task, all individuals are assumed to be healthy and age 60 for males or 55 

for females. To calculate the transition probabilities to age 60 + 𝑎𝑎 of a healthy male aged 60, 

we use the following matrix multiplication: 

�𝑝𝑝ℎ,ℎ
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(60,60 + 𝑎𝑎) 𝑝𝑝ℎ,𝑓𝑓

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(60,60 + 𝑎𝑎) 𝑝𝑝ℎ,𝑑𝑑
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(60,60 + 𝑎𝑎)�

= [1 0 0] ×�𝑇𝑇𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(60 + 𝑖𝑖 − 1, 60 + 𝑖𝑖).
𝑚𝑚

𝑖𝑖=1

 
(5.6) 

Each entry of the resulting array is the probability of the transition from healthy to the 

corresponding health state at age 60 + 𝑎𝑎 of a healthy male aged 60. Assuming a limiting age 
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of 100, we can use the above formula to obtain the transition probabilities to age 61 up to 100 

by varying 𝑎𝑎 from 1 to 40.  

The long-term care insurance premium is given by the total expected present value of the 

benefit, which is the income when the individual becomes disabled. The formula for males is 

E�LTCImale� = ∑ E[𝑏𝑏𝑒𝑒𝑛𝑛𝑒𝑒𝑏𝑏𝑖𝑖𝑡𝑡𝑡𝑡𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚] × 𝐷𝐷𝐹𝐹𝑡𝑡40
𝑡𝑡=1 , (5.7) 

where 𝐷𝐷𝐹𝐹𝑡𝑡  is the discount factor for the cash flow in 𝑡𝑡  years’ time. The long-term care 

insurance premium for females is calculated using the same methodology.  

The long-term care insurance premium for a couple is given by: 

E[LTCI𝑡𝑡𝑡𝑡𝑡𝑡𝑚𝑚𝑚𝑚] = E�LTCImale� + E�LTCIfemale�. (5.8) 

We assume a profit loading of 20% so that the final long-term care insurance premium is 1.2 

times the expected present value. 

B.3.3 Reverse mortgage 

The initial loan of the reverse mortgage component is the price of long-term care insurance. 

We allow for a maximum loan-to-value ratio at the start of the contract of 40%. In the reverse 

mortgage pilot program in China, the interest rate charged is 5.5% p.a. plus annual management 

and policy fees. To simplify the fee structure, we assume no additional fees but instead assume 

a higher interest rate to capture the fees. We estimate that for an initial loan of RMB 1 million, 

for a male aged 60 entered into the pilot reverse mortgage agreement, with a life expectancy of 

30 years, the management fee is around 0.3% p.a. Therefore, we use an interest rate of 5.8% 

p.a. for the reverse mortgage loan.   

B.3.4 Home reversion plan 

Assuming a similar product design as in Alai et al. (2014), the home reversion contract involves 

selling a proportion 𝜅𝜅 of home equity to the contract provider to finance the long-term care 

insurance premium. A lease-for-life is embedded in the contract, which reflects the rent on the 

proportion of the home sold. Therefore, the sale proceeds consist of two components, the lease-

for-life agreement and the amount that can be used to finance the long-term care insurance 

premium, so the following relationship holds: 

𝜅𝜅𝐻𝐻0 = 𝐿𝐿𝐿𝐿 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑛𝑛𝑡𝑡 𝑐𝑐𝑎𝑎𝑛𝑛 𝑏𝑏𝑒𝑒 𝑎𝑎𝑢𝑢𝑒𝑒𝑢𝑢 𝑏𝑏𝑎𝑎𝑓𝑓 𝐿𝐿𝑇𝑇𝐿𝐿 𝑖𝑖𝑛𝑛𝑢𝑢𝑎𝑎𝑓𝑓𝑎𝑎𝑛𝑛𝑐𝑐𝑒𝑒, (5.9) 

where 𝐻𝐻0 is the current house price, and 𝐿𝐿𝐿𝐿 is the value of the lease-for-life agreement.  
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Let the rental yield be the constant 𝑅𝑅𝑅𝑅. In each period, the value of the lease-for-life agreement 

would increase if they remain in the property. Assume the house price growth rate is 𝑔𝑔 each 

year. Then, the EPV of the lease-for-life agreement is: 

𝐿𝐿𝐿𝐿 = 𝜅𝜅𝐻𝐻0 × ∑ 𝐷𝐷𝑡𝑡 × 𝑅𝑅𝑅𝑅 × (1 + 𝑔𝑔)𝑡𝑡 × Pr (stay in the homet) 𝜔𝜔−55
𝑡𝑡=1 , (5.10) 

where 𝜔𝜔 is the limiting age, which is 100. Pr (stay in the homet) is the probability that the 

couple will stay in the property for 𝑡𝑡 years, which we calculate as: 

Pr(stay in the homet) = 1 − Pr(moving outt) 

=  1 − 𝑝𝑝ℎ,𝑓𝑓
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(60,60 + 𝑡𝑡) × �𝑝𝑝ℎ,𝑓𝑓

𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(55,55 + 𝑡𝑡) + 𝑝𝑝ℎ,𝑑𝑑
𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(55,55 + 𝑡𝑡)� 

−𝑝𝑝ℎ,𝑑𝑑
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(60,60 + 𝑡𝑡) × �𝑝𝑝ℎ,𝑓𝑓

𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(55,55 + 𝑡𝑡) + 𝑝𝑝ℎ,𝑑𝑑
𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(55,55 + 𝑡𝑡)�. 

(5.11) 

First, we compute the probability of the couple moving out of the property. The couple will 

need to move out of the property only when both are functionally disabled, one of them is dead 

and the other one is functionally disabled, or both are dead. As the sum of the probabilities of 

staying in the property and moving out of the property equals one, by rearranging the equation, 

the probability of staying in the property can be obtained. Therefore, to pay RMB 1 of long-

term care insurance premium, the proportion of the property to sell is: 

𝜅𝜅 = 1
𝐻𝐻0×�1−∑ 𝐷𝐷𝑡𝑡×𝑅𝑅𝑅𝑅×(1+𝑔𝑔)𝑡𝑡×Pr(stay in the homet)𝜔𝜔

𝑡𝑡=1 �
 . (5.12) 
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B.3.5 Data sources 
Variable Value Note Source 

House price growth 
(p.a.) 

5.00% Annual house price growth in over 70 
cities in China was 4.2% p.a. during 
2005-2018. We round up to 5% p.a. 

Residential Property Prices 
for China 

https://fred.stlouisfed.org/ser
ies/QCNN628BIS  

Retrieved on 20 January 
2019.  

Long-term care cost 
inflation (p.a.) 

5.00% The main cost of long-term care is the 
residential cost (Kalseth and 
Halvorsen, 2020). Therefore, we 
assume it has the same growth as the 
house price growth. 

 

Rental yield (p.a.) 1.80% The rental yield of the major cities in 
China is around 1.8% in 2018. 

Gross rental yields 
https://www.globalpropertyg
uide.com/Asia/china/Rental-
Yields  

Retrieved on 20 January 
2019.  

Long-term care cost 
in 2018 (Tier 1 
cities)/month 

RMB 11,500 
(USD 1,710) 

Tier 1 cities are Beijing, Shanghai, 
Guangzhou, and Shenzhen, and other 
cities included in this study are Tier 2 
cities. 

The cost is calculated from the 
average of each Tier. 

Cost of residential nursing 
home per month 
https://www.daojia.com/jiag
e/bj/yanglaoyuan/ 

Retrieved on 12h January 
2019. 

Long-term care cost 
in 2018 (Tier 2 
cities)/month 

RMB 9,500 
(USD 1,410) 

Discount rate (p.a.) 3.50% Current inter-bank rates https://tradingeconomics.co
m/china/interbank-rate  
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