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Initial Debt Positions and Terminal Ruins of the Thai
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ABSTRACT

Initial debt positions adversely affect the Thai later on in lives in significant ways.  
The study performs Monte Carlo analyses of the relationship of initial debt with terminal ruins, 
negative bequests and indebtedness years. For the initial debt positions at the current  
household and personal averages, terminal ruins are likely, almost certain or even certain for 
most Thai. The corresponding bequests are negative and very large. And the indebtedness 
duration can be as long as the remaining life expectancy. To avoid or mitigate these  
unwanted circumstances, based on its findings the study recommends the Thai to try not  
to get into debt in the first place and to adopt high and strict self-discipline saving.

Key Words: Ruin Probability, Personal Debt, Monte Carlo Analysis

* Faculty of Commerce and Accountancy, Thammasat University, Thailand
E-mail: akhantha@tu.ac.th
** The author thanks the Faculty of Commerce and Accountancy, Thammasat University for the research grant. He thanks 
Supachai Srisuchart and the National Statistical Office for the survey income data.

P.77-93_Initial.indd   78 6/7/59 BE   8:59 PM



79

I. INTRODUCTION

Debts of the Thai are high and rising fast. The National Statistical Office reports that  
in 2013 the average debt was 163,087 baht per household, 6.5 times the household income 
and rising 20.9% from the previous year. This sum translated to a 50,768-baht debt per  
person.

In Thailand, people of all generations rank family security—i.e., being able to take care 
of loved ones, first or second in their generational value system (Murphy et al., 2010).  
Khanthavit (2015a) points out that taking care of loved ones may as well mean being less 
taken care of by loved ones. But it is very difficult for those Thai to achieve the desired goal 
if they have large debt and no saving. Alarmingly, previous studies suggest the relationship  
of personal debt with mental and physical disorder (Channuwong and Kantatian, 2012 &  
Richardson et al., 2013) and even with suicidal ideation (Lotrakul, 2006 & Meltzer et al., 2011). 
The strength of the relationship depends largely on the amount of debt and the years of  
indebtedness. Because debt adversely affects a person’s life in significant ways and the  
current personal debt is high, it is interesting and important to ask how the initial debt  
positions affect a person later on in life. 

This study examines the relationship of initial debt positions with ruin probabilities, 
bequests and indebtedness years. The study focuses on terminal ruin—i.e., the state in which 
a person leaves negative bequest or debt at death to the children. Terminal ruins and bequests 
suggest how likely a person is able to achieve the desired family-security goal, whereas  
bequests and indebtedness years suggest the risk of mental and physical disorder and  
suicidal ideation.

The study is retirement planning in nature, which incorporates stochastic life-time  
incomes, expenses, savings and investment returns together with mortality data and  
measures how much the ruin probabilities, bequests and indebtedness years are affected by 
the positions of initial debt. Based on Monte Carlo analyses of Thailand’s survey income, 
mortality and inflation data, the study finds for both female and male of all ages with an 
initial 100,000-baht debt or over that (1) terminal ruin is certain or almost certain, (2) bequests 
are negative and extremely large and (3) indebtedness years can be as long as the remaining 
life expectancy. However, these unwanted circumstances can be avoided or mitigated.  
The study recommends the Thai to try not to get into debt in the first place and to adopt 
high and strict self-discipline saving.
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II. METHODOLOGY

Applying the methodology in Khanthavit (2015a), the study analyzes the relationship 
of initial debt positions with ruin probabilities, bequests and indebtedness years. Each year 
the Thai work and earn stochastic sums of money with respect to their ages and sexes.  
They will have to spend at least for a subsistence level from their earnings and savings.  
The steps repeat until death, which is a random event with respect to conditioned mortality 
rates. Upon death, ruins, bequests and indebtedness years are assessed for the persons along 
their life paths. 

To begin, let St
*
0
 be the starting saving level of the representative t0

 -year-old person. 
The saving level S~t0+1 in the following year when she turns t0

 + must equal the starting level  
St

*
0 
plus r~t0+1 -percent investment return plus income I~t0+1 net of personal expenses P~t0+1. That 

is,
 
       (1.1)

so that

       (1.2)

Eqs. (1.1) and (1.2) are adapted from the wealth constraint in a discrete-time intertem-
poral portfolio selection model (Ingersoll, 1987). Symbol “~” labels stochastic variables.  
I assume that the investment return r~t0+ j is age-specific to reflect the fact that the person may 
adjust the investment strategies along her glide path (Budsaratrakul, 2014). It is a normal  
variable with a mt0+ j mean and a st0+ j standard deviation when S~t0+ j - 1 ≥ 0. It is a minus  
lending rate when S~t0+ j - 1 < 0.

In eq. (2), because income I~t0+ j is age-specific and rising with inflation for j years from 
its starting level It*0 in 2014, the income must be inflation-adjusted. 

          (2.1)

S~t0+1 = St
*
0 
e         + I~t0+1 - P

~
t0+1,{r~t0+1}

S~t0+1 = S~t0+ j - 1
 
e         + I~t0+ j - P

~
t0+1,{r~t0+ j}

I~t0+ j = It*0 
e             ,

j
h=1 h

IS p~
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where      is the stochastic inflation rate for income in year h. It is assumed the income 
inflation is mean-reverting with respect to the Bank of Thailand’s inflation targeting policy 
(Khanthavit, 2014).

         (2.2)

q is the convergence rate, p 
_
 is the long-run mean and     is the normally-distributed 

error of     . 
As for the personal expense, the person will have to spend at least a subsistence 

level regardless of her income level. However, if she earns more, she tends to spend more 
with her rising income. So, I assume the personal expense P~t0+1 depends on the subsistence 
level and income level as in eq. (3).

 
      (3.1)
 
        (3.2)

Pt
*
0
 is the subsistence personal expenses for the t0 -year-old person in year 2014. 

So, it must rise with the inflation, constituting a level of                     when she turns t0 +. If 
she earns more, she naturally spends more. I assume she spends (1 - W)% of her income.  
W is the saving rate. The actual spending is the maximum of the two amounts.  

    and     share the same q and p  
_ parameters because they track the country’s  

general inflation. But their errors     and     are uncorrelated because incomes and expenses 
of Thai households have low correlation (Kinnan, 2014). 

That S~t0+j < 0 can be interpreted as the person being in debt when she is t0 +. In order 

to estimate the indebtedness duration, I define indicator variable                                  so 

that indebtedness duration                            . The condition t0+ j <_ 100 is imposed with 

respect to the 100-year maximum age in the Office of Insurance Commission’s 2008 mortality 
table. 

h
Ip~

h
Ip~ h

Ie~h-1
Ipq=  (p   -  ) +  .

h
Ie~

h
Ip~

P~t0+j = Max (1 - W) I~t0+jPt
*
0 
e ,

j
h=1 h

PS p~ ,

Pt
*
0 
e

j
h=1 h

PS p~

h
Pp~ h

Pe~h-1
Ppq=  (p   -  ) +  .

h
Ip~ h

Pp~

h
Pe~  h

Ie~  

j~ t0+ j = 
1   if S~t0+j < 0

0   if S~t0+j >_ 0

t~  = t0+ j <_ 100 
S j~ t0+ j
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Bequest is the saving S~T
~ at age T~ at death. Let indicator variable                             . 

The probability of leaving negative bequest then equals expected b
~

. I will define age-at-death 
variable T~ as follows. Recall that death is an absorbing state and a person may die at age t0+ 
with probability of the age-and-sex specific mortality rate. Next, consider a (1, 0) Bernoulli X~t0+ j 
with probability of the mortality rate. Given realized X~t0+ j’s, I can identify age T~ at death by  
Min{t0 + j <_ 100|X~t0+ j > 0}. I assume Bernoulli distributions for X~t0+ j variable because it is  
discrete and can take on only 0.00 and 1.00 values (Law and Kelton, 2000). Finally, let d be 
the discount factor. The present value of bequest is d (T~ - t0)S

~
T
~ .

I use the Monte Carlo approach, as in Khanthavit (2015a), to simulate the interesting 
variables based on the specification described above for each representative Thai in 5,000 
scenarios. These variables are age T~ at death, debt level S~t0+ j < 0, indebtedness duration t~ , 
bequest S~T

~ and negative-bequest status b
~

. 

III. THE DATA
Table 1 reports the age- and sex-specific data. It is an extract. Readers may obtain the 

full table from the author upon request. The annual incomes are from the National Statistical 
Office’s labor force survey data for quarter 1, 2013. I examine the income data and realize 
that two points needed be adjusted. One, the annual incomes for 68-year-old female and 
male are extremely high of 931,358.64 and 1,115,739.72 baht, compared to the incomes of 
[67 and 69]-year-old female and male of [121,509.12 and  41,348.82] and [86,352.13 and 
79,685.65]. Moreover, the second highest incomes are 298,809.48 and 246,088.32 baht of 
56-year-old female and 57-year-old male. This fact suggests outliners. Two, the survey incomes 
of certain ages, for example 90-year-old female and male, are lower than 6,000 baht. This is 
not possible because the government pays at least 500-baht, monthly senior allowance to 
those over 60 years old. To adjust for the possible outliners, I substitute the annual income 
of the 68-year old by the average incomes of the 67- and 69-year old. And, as for the  
understated incomes of those over 60 years old, I adjust them to the maximum of 6,000 baht 
and their survey incomes.

The mortality rates are from the 2008 Mortality Table for general population,  
constructed by the Office of Insurance Commission. I assume the same glide path for female 
and male. The expected returns and standard deviations are computed from the statistics in 
Budsaratrakul (2014) and the glide path of Government Pension Fund. I assume the investment 
returns as in Table 1 for the savings only when they are positive. When they are negative, i.e., 

b
~

= 
1   if S~T

~ < 0

0   if S~T
~  >_ 0
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the person is in debt, I assume a -20% return with respect to the fact that debt with financial 
institutions can cost up to 20% per year. The costs can be much higher if the debt is from 
informal sources.

Table 1 Age- and Sex-Specific Data

Age
Female Male Investment Return

Income Mortality Income Mortality Mean S.D.

21  100,872.01 0.08%  124,737.84 0.23% 8.57% 12.82%

31  145,831.68 0.09% 151,328.88 0.26% 8.57% 12.82%

41  167,360.52 0.15% 165,066.84 0.37% 8.57% 12.82%

51 248,671.20 0.30% 210,959.76 0.68% 6.68% 7.40%

61 81,840.37 0.98% 180,646.68 1.66% 4.53% 2.98%

71 62,462.15 3.06% 79,634.28 4.31% 4.53% 2.98%

81 54,119.65 7.03% 6,000.00 10.18% 4.53% 2.98%

91 6,000.00 19.30% 6,000.00 20.46% 4.53% 2.98%

100 6,000.00 100.00% 6,000.00 100.00% 4.53% 2.98%

A person will have to spend at least a subsistence amount Pt
*
0
 of money regardless of 

her annual income. I set the subsistence personal expenses equal to 108,000 baht a year or 
9,000 baht a month. This level is the national minimum wage rate. I use maximum likelihood 
estimation to estimate the convergence rate q, the long-run mean p~ and the standard  
deviation of inflation errors from the annual headline-inflation data from 2001 to 2014.  
The inflation data are from the Bureau of Trade and Economic Indices, Ministry of Commerce. 
The resulting statistics are 0.76, 2.56% and 1.33%, respectively. Following Ahmed et al. (2012), 
the study sets the discount factor d equal to 0.96. It converts all the financial variables before 
2014 to their 2014 values using realized headline inflation rates. Finally, the study follows 
Berger (2013) to set the saving rate to a 10% rule-of-thumb level so that the spending rate 
(1 - W)% is 90% of the annual income.
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IV. EMPIRICAL RESULTS

I examine the relationship of initial debt positions with ruin probabilities, bequests  
and indebtedness years for female and male Thai of 20, 30, 40, 50 and 60 years old. The  
remaining life expectancy of these Thai is in Table 2. In the analysis, the debt positions  
range from (the debt of) -200,000 to (the saving of) +200,000 baht. This range covers the 
household and personal debts of 163,087 and 50,678 baht, respectively. The reason I refer to 
the household debt level is that all the household debt may be solely responsible by the 
head of that household.

Table 2 Remaining Life Expectancy

Age Female Male

20 57.62 51.71

30 47.99 43.01

40 38.64 34.13

50 29.45 25.51

60 20.41 17.58

Turn first to the relationship of the positions with terminal ruins. Figures 1.1.1 and  
1.1.2 show the ruin probabilities for female and male when the spending rate is at a 90%  
rule-of-thumb level. In the figures, negative positions are debts, while positive positions are 
savings. The study finds that when the initial debt is 100,000 baht or higher, ruin is certain  
or almost certain for both female and male of all ages. 

For a 60-year-old (60Y) female, the ruin probability hardly falls despite falling debts  
or rising savings. The probabilities gradually drop for 30Y to 50Y female for the debt of less 
than 100,000 baht. It is interesting to note that the probability for 20Y female drop  
precipitously once the debt reaches 50,000 baht. It converges toward zero as it turns to  
saving and reaches 200,000 baht.

The situation for 60Y male is similar to that of 60Y female. The probability does not 
fall very much with lowering debt levels.  But for 30Y, 40Y and 50Y male, it does very fast 
once the debt is falling under 100,000 baht. The probability of 20Y male also drops quickly, 
like that of 20Y female, when the debt is 50,000 baht or less. 
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Ruins are serious only if negative bequests are large. Table 3.1 reports the median 
bequests vis-à-vis initial debt positions for female and male, when the spending rate is 90%. 
The bequests are adjusted to their present values by a 0.96 discount rate. The median bequests 
are chosen over the averages because the distributions are extremely skewed. From the table, 
if a person must be responsible for all the household debt at its average level of 163,087 baht, 
which is between -200,000 and -100,000 baht, the resulting median bequests are negative  
and extremely large. These large negative bequests can be explained by the 20% interest  
rate on debts being cumulative from their initial positions.

At the 50,000-baht initial debt which is about the average personal debt, all female 
still experience negative bequests, while the bequests of 30Y to 50Y male turn positive.  
The situation improves satisfactorily if a person has zero debt. 30Y and 40Y female and 20Y 
to 50Y male will have positive bequests. It is best if a person starts out with some savings. 

In addition to debt levels, indebtedness duration can induce mental and physical 
disorder and suicidal ideation. Table 4.1 reports the duration of indebtedness when the  
spending rate is 90%. The reported statistics are medians because the resulting indebtedness 
years are highly skewed. For initial debts of 100,000 and 200,000 baht, a person is expected 
to live in debt for all the remaining years of her life. At the 50,000-baht initial debt, only 20Y 
and 60Y male and female have this problem. The indebtedness duration of the remainders 
are low, compared to the remaining life expectancies. Even if a person has a zero initial  
debt, she may have to borrow in some years. The median indebtedness duration is not very 
long, however, except for the 60Y. The 60Y female and male will have to spend for the  
living but earn little. Without saving, they will have to borrow to maintain the subsistence 
level. 
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Table 4 Duration of Indebtedness
Table 4.1 Spending Rate = 90%

Initial Debt

Position

Female Male

20Y 30Y 40Y 50Y 60Y 20Y 30Y 40Y 50Y 60Y

-200,000

(Debt)
59 50 40 30 21 54 45 35 26 17

-100,000 59 50 40 29 21 54 45 35 25 17

-50,000 58 6 12 18 21 54 5 4 3 17

-40,000 40 4 10 16 21 41 4 3 2 17

-30,000 15 2 8 15 21 14 2 2 1 17

-20,000 9 1 7 13 21 9 1 1 1 17

-10,000 5 0 5 13 21 4 0 0 0 16

0 3 0 5 12 21 2 0 0 0 15

10,000 0 0 4 12 21 0 0 0 0 13

20,000 0 0 4 11 21 0 0 0 0 11

30,000 0 0 3 11 20 0 0 0 0 9

40,000 0 0 3 11 20 0 0 0 0 7

50,000 0 0 2 11 20 0 0 0 0 6

100,000 0 0 0 9 19 0 0 0 0 3

200,000

(Saving)
0 0 0 6 15 0 0 0 0 0
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Table 4.2 Spending Rate = 75%

Initial Debt

Position

Female Male

20Y 30Y 40Y 50Y 60Y 20Y 30Y 40Y 50Y 60Y

-200,000

(Debt)
59 20 16 18 21 54 17 10 6 17

-100,000 55 3 3 9 21 53 4 3 2 17

-50,000 10 1 1 5 21 12 1 1 1 11

-40,000 8 1 1 5 21 10 1 1 0 10

-30,000 7 0 0 5 21 8 0 0 0 8

-20,000 5 0 0 4 21 6 0 0 0 6

-10,000 5 0 0 4 21 3 0 0 0 5

0 3 0 0 4 21 0 0 0 0 4

10,000 0 0 0 3 21 0 0 0 0 2

20,000 0 0 0 3 21 0 0 0 0 1

30,000 0 0 0 3 20 0 0 0 0 1

40,000 0 0 0 3 20 0 0 0 0 0

50,000 0 0 0 2 20 0 0 0 0 0

100,000 0 0 0 1 19 0 0 0 0 0

200,000

(Saving)
0 0 0 0 15 0 0 0 0 0

V. DISCUSSION

The Monte Carlo results show that initial debts at the household or personal averages 
lead to high ruin probabilities, large negative bequests and long indebtedness durations,  
when the Thai are spending at a 90% rule-of-thumb rate out of their annual income. These 
circumstances are unwanted. If the Thai follow these lifestyles, they can hardly achieve their 
generational value goal. Moreover, with long years in large debts, these Thai risk mental  
and physical disorder and suicidal ideation. So, it is important to address how the Thai can 
avoid or mitigate these unwanted circumstances. 
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This study proposes discipline. Except for basic necessity or emergency, it is the  
person’s choice to initiate debts and lead herself into unwanted circumstances later on in  
life. So, it is quite straightforward for a person to avoid those circumstances in the future by 
adhering to the discipline—not getting into debt in the first place especially for luxury goods, 
fancy meals or expensive vacations. With this discipline, the person will have at least a zero, 
initial debt position. The results in Figure 1.1 and Tables 3.1 and 4.1 show that, except for 60Y 
female and male, the ruin probabilities fall by half or more, the large negative bequests  
can turn positive, and the indebtedness duration is shortened to only a few years or even  
zero for, for example, 30Y female and male.

In 2013, 10.80 million out of 26.17 Thai households were already in debt, implying 
many Thai had been already in non-zero, initial debt positions. Hence, the discipline of not 
getting into debt in the first place is not applicable. Recently, Khanthavit (2015b) shows by 
Monte Carlo analyses for the Thai that, with zero, initial debt positions, a 25% self-discipline 
saving rate prescribed by the Bank of Thailand (2014)--implying a 75% spending rate, is able 
to manage ruin probabilities for most Thai. So, for those Thai who are already in debt, this 
study would recommend high and strict self-discipline saving rates. To see the impact of 
adopting higher saving and lower spending rates, the study re-estimates the relationship  
under the 25%-saving rate, 75%-spending rate specification. 

The new discipline works satisfactorily. From Figure 1.2.1, except for the 60Y at the 
initial debt positions of 100,000 baht, Thai female can lessen the ruin probabilities so much 
from certainty or almost certainty to the highest of about 80%. Moreover for younger  
female of 20Y to 40Y with a 50,000 baht, initial debt position, the maximum probability is only 
20%, as opposed to that of more than 90% when they follow the 10%-saving discipline.  
With the new 25%-saving discipline, the ruin probabilities improve significantly for 20Y to 50Y 
male and fairly for 60Y male. 

The high and strict 25%-saving discipline also leads to significant improvement in  
bequests and indebtedness years. Except for the cases of 200,000 baht initial debts, 50Y  
and 60Y female and 60Y male, the median bequests are positive and large. Moreover,  
the numbers of indebtedness years are zero or small for most initial debt positions and ages. 
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VI. CONCLUSION

Debt lessens the chance of a person to achieve her family-security goal in the  
generational value system. In addition, having large debt for a long time risks a person to  
develop mental and physical disorder as well as suicidal ideation. This study uses a Monte 
Carlo approach to analyze and understand the relationship of initial debt positions with  
terminal-ruin probabilities, negative bequests and indebtedness durations for the Thai.  
The study finds that the severity and likelihood of the unwanted circumstances rise with  
the level of initial debts. At the current, average household and personal debt, terminal  
ruins are likely, almost certain, or even certain for most Thai. The resulting bequests are 
negative and very large. And, they will have to be in debt over the rest of their remaining  
lives. These results are alarming because in the model even when they start out with certain 
levels of debt, these Thai lead their lives adhering to disciplined 10% saving and 90%  
spending of the income. 

Because debt adversely affects the Thai later on in lives in significant ways, they  
must avoid or mitigate these unwanted circumstances. Based on the Monte Carlo results,  
the study recommends the Thai to try not to get into debt in the first place and to adopt  
high and strict self-discipline saving.
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