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1 Introduction

Low savings rate has long been a concern among economists. Policy makers have been
attempting to use several instruments to encourage savings ranging from tax incentive to
nudging with a default option. One instrument is an alternative saving vehicle that bundles
saving and lottery, so-called Prize Linked Savings (PLS). The PLS accounts holders have a
chance to win a prize along with an interest return without losing principal. The interest rate
of the PLS accounts is typically lower than the traditional saving account. However, the
chance of winning a big prize may be appealing to consumers who regularly purchase
lotteries since PLS accounts, equivalently, use a portion of interest return to buy lotteries for

the account holders.

The PLS prizes are drawn periodically and the PLS holders would have a chance to win a
prize as long as they keep their investment in the account. It is common that the chance of
winning the prizes is increasing with the deposit amounts. However, the number of grand

prizes is usually fixed regardless of the total amount of the PLS investment, which means that

' We gratefully acknowledge financial support from Center for Behavioral and Experimental Economics,
Chulalongkorn University.
1



the chance of winning the prizes depends on the total pool: the larger the pool, the smaller the

chance.?

Though marketed for a long time, PLS accounts just gained some interests in academic
research recently. Tufano et al. (2011) conducted a survey and concluded that the PLS
product might be appealing to the U.S. consumers especially on heavy lottery players, non-

savers and those with low savings.

Cole et al. (2016) studied the impact of PLS accounts in South Africa. They found that PLS is
attractive to a broad group of individuals especially those with low savings. They did not see
any evidence that the PLS account cannibalized traditional savings. In fact, they found the
reverse: branches with higher amount of PLS also observed a greater increase in traditional
savings, and individuals with the PLS accounts typically increased their balances in
traditional savings accounts. However, they could not rule out the fact that the increase in
traditional savings from individuals may be because those PLS holders may shift some of
their savings from other banks to the bank that offered the PLS accounts for their
convenience, as they mentioned in the paper that “although these relationships are not
necessarily casual”. Our experiments can rule out this possibility and the results support their
claim that the PLS does not cannibalize traditional savings. Subjects in our experiments
reduce their consumption when the PLS account is available to them. Moreover, when the
interest rates are low, subjects invest in the PLS account without reducing their saving in

traditional savings accounts.

Cookson (2017) studied how individual gambling expenditures respond to the introduction of
the PLS product in Nebraska. He used a difference-in-difference design to show that
individuals in counties that offer PLS reduce gambling by at least 3% more than unaffected
individuals. This result provides an evidence that individuals view gambling and PLS as

substitute products.

Filiz-Ozbay et al. (2015) conducted series of experiments to compare PLS and traditional
saving products. They found that the PLS product can better encourage individuals to defer

payment as compared to a guaranteed interest payment, especially among male and self-

? For example, the “Million-a-Month Account” (MaMa) offered by First National Bank in South Africa awarded
a grand prize of R1,000,000 (approximately $150,000) every month regardless of the amount of the investment
in the MaMa account (Cole et al. 2016).
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reported lottery buyers. Atalay et al. (2014) reported an increase in total savings and decrease
in lottery expenditures after an introduction of the PLS accounts in online experiments. We
intentionally design our PLS (L) treatment to be similar to this study. Our descriptive results

are similar to theirs.

Dizon and Lybbert (2017) conducted a lab-in-field experiment with Haitian subjects in Port-
au-Prince to study the effect of a lotto-linked savings (LLS).? They found that subjects save
more with the presence of the LLS product and the saving rate is higher when the LLS
returned more principal and less lotto gambling. They also found that LLS is more effective
on subjects who spent more on the lottery before the introduction of the LLS and who

overweight small probabilities.

Unlike other experimental studies, we introduce PLS accounts with guaranteed winners that
allow the strategic interaction among PLS depositors. Rather than a known probability of
winning the prizes, in our settings, a probability of winning the PLS prize depends on an
individual’s allocation in the PLS account relative to the total pool. In the presence of
negative externalities, the number of PLS account holders become non-trivial. Thus, the
strategic choice may make PLS product unappealing to risk- or ambiguity-averse consumers.
However, this feature is more similar to the existing PLS products and more practical for
financial institutions since it would limit total expenditure for them. With our design, we can
also analyze the effectiveness in encouraging savings from different PLS types by varying the
number of depositors as well as the number of winners while keeping the total amount of

prizes fixed.

We develop a theoretical model to derive each player’s best response function in allocating
money between early consumption, traditional savings with fixed interest rate, and a PLS
account with guaranteed winners. We prove that there exists a unique equilibrium given
heterogeneous risk-averse players. We also provide comparative statics results that are
comparable with our experimental design. In equilibrium, we show theoretically that an
existence of PLS does not increase total savings; however, our experimental results contradict
this. Subjects in our experiments significantly increase total savings when PLS is available by

more than 20 percentage point. This effect is considerably large; an increase in total savings

? The only difference between LLS and PLS is the LLS does not preserve the principal whereas the PLS does.
The minimum return of the LLS in Dizon and Lybbert (2017) ranges from 60-100%.



from an introduction of PLS is even bigger than using a higher interest rate. In addition, when
interest rate is low, subjects reduce early consumption to allocate more toward PLS without
reducing traditional savings. Our results suggest that PLS would be a cost-effective way in

encouraging more savings.

2  Theoretical model

We analyze a two-period model with n players. Each player (also called player i for i =
1,...n) is given income [;; and derives utility from consumption in period t, denoted by

cit = 0, fort = 1 and 2. We assume that player i’s utility function is given by

u;(cye) = —e™ it
where a; > 0. This utility function exhibits strict concavity in ¢;; and constant absolute risk
aversion (CARA). In period 1, each player chooses to save x; = 0 in a traditional savings
account and y; = 0 in a prize-linked savings (PLS) account such that x; +y; < I;;. The
traditional savings account pays interest in period 2 at rate . The PLS account does not pay
interest, but one of the account holders will be randomly chosen as the prize winner and paid
R in period 2. Regardless of whether he wins the prize, he will get y; back in period 2.
Therefore, ¢;; = Ij; —X; — Vi, Cip =Ilip +x;(1+7)+y; + R if he wins the prize, and
Ciz = Ij + x;(1 + r) + y; if he does not win. The probability that player i wins the prize is
yi/ i +Y_;) where Y_; = ¥7.; y;. We let 5; be player i’s discount factor for his utility in

period 2 so that his expected utility (EU) over the two periods can be written as

Ui, yi) = willy —x; —yi) + 5lmui(112 +x(1+71)+y; +R)
+ B ———— it Y—L u(lyy +x;(1+ 1)+ y:)
2.1 PLS Equilibrium
We define Al;: = I;; — I4. Settmg =0 and 2 a—yl = 0 yields the first-order conditions:
Bi(1+7)

v, 1Y (yie_“iR + Y—i) = eai(A1i+(2+1")xi+2yi)
2 -1

and



ﬁl’ ( Y—i 1-— e_“l'R

. +y.e @GR 1y | = e@i(Ali+(2+r)xi+2yy)
yi+Y_ i \yi +Y a; Vi l)

respectively. Let x;” and y; be choice variables that satisfy the two conditions above”. Since
the right-hand sides of the two conditions are identical, we can set the left-hand sides equal to
each other, i.e.,

pi(1+7)
yi+ Y

; Y, 1 — e %R
(yie "R +Y_) = P < :

* - - + yje %k +Y_->
yi Y \y; +Y; a; ' '

which implies the following quadratic equation:

1—e @R
e MRy + (1 + e *R)Y_yf + [Y_Zi -Y, <T>l =0
l

Therefore, player i’s best response function can be written as the positive solution of the

above equation, i.e.,

Vi = 5oar —(1+ e “R)Y_; + [(1+ e *R)2YZ — 4e~%R lY_Zi -Y <T>l
- (1+e )+ (1 —e ") [1+ te (1)
~ 2e~wR ¢ ¢ ar(l—e %R)Y_,;

given Y_; > 0. If the positive solution does not exist, then his best response will be zero.
Thus, we can say that player i’s does not contribute to his PLS account when the bracketed
sum in the solution is negative, or equivalently,
1—e @R
Y., 22— =K
a;r
We call this value of Y_; the PLS threshold for player i denoted by k;. If the sum of other

players’ PSL is at least k;, player i's best response is to save nothing in his PLS account.

* We find that the second-order conditions for x; and y; to be player i’s EU maximizing choices hold when Al;
is not too small. Specifically, we assume that there exists c< 0 such that Al; > c.
SIf Y_; = 0, then player i’s best response will be a very small positive value denoted by €. This will never
constitute an equilibrium because each of other players will respond to € by increasing his PLS and, as a result,
Y., >0)
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Example 1. Consider a situation in whichn =2, r =0.1, and R = 1. If @; = 1, then k; =
6.321. Player 1 will not save in her PLS account given that player 2 has put at least 6.321 in
his PLS account. If a, = 2, then k, = 4.323. Player 2 will not save in his PLS account given

that player 1 has put at least 4.323 in her PLS account.

.

Vo _ 1 o 4e-1
yi={zea| e+ -e )J1+0.1(1—e1)y2 ify, < 6.321
L0 ify, > 6.321
(
V1 _ 9 2 4e2
y; = {zez | (AFe )+ U—e )J1+0.2(1—e2)yl ify, < 4.323
L0 ify, > 4.323

See each player’s best-response function in Figure 1. The two best-response curves cross at
y; = 2.448 and y, = 1.537 which is the unique Nash equilibrium of the game (see point A
in Figure 1). Total PLS by the two players are 3.985 and the corresponding probabilities of
winning the PLS prize are 61.4% for player 1 and 38.6% for player 2.

Example 2. If we instead assume that the two players have the same risk parameters, for
example, a; = a, = 1, the two best-response curves will cross at y; =y, = 2.310. As a
result, each player has 50% chance of winning the PLS prize (see point B in Figure 1). This

equilibrium is symmetric and it is unique.

The above examples demonstrate how we derive an equilibrium of the game when there are
two players who may or may not have similar preferences. Next we formally show that the
game has a unique equilibrium given n heterogeneous players where n = 2. We follow
Cornes and Hartley’s share function approach to identify an equilibrium. Specifically, we

define player i’s share s;(): = 31%, where Y =y +Y_; > 0° to be his probability of

winning the PLS prize corresponding to his best response to Y_;. Note that this probability is
written as a function of total PLS by all participants (). It follows that we can derive total
PLS in equilibrium by setting the sum of all shares, i.e., Y,i=; 5;(¥), equal to one. We call

such a value ¢ and can say that ¢ is aggregate PLS in equilibrium. It follows that player i

%4 = 0 is not possible since player i’s best response to Y_; = 0 is & > 0. See also the previous footnote.



saves s;1¢ in his PLS account. The following proposition shows that ¢ is unique so we can

say that every PLS game has a unique equilibrium.

A0-depree line

241

T wslaz=1)

y3(a2 =2)

t t Y
213 142

Figure 1. Best response curves and equilibrium

Proposition 1. Given n heterogeneous CARA players, the PLS game has a unique Nash
equilibrium.

Proof:

Eq (1) implies that player i’s optimal PLS amount is y; such that

Y., 1—e %R

r(yie R +v.;) =

If we define player i’s share s;(}): = yj where P = y; + Y_;, the above condition can be

written as

1— e—aiR

rlsipe™ ™ + (1 =s)y] = (1 = s)————



which is equivalent to
airp(sie R —s) +s5;(1—e Ry =1—e %R —qryp
Therefore,

B 1—e %R —aqry _ Ki—
T l-—e @R —(1—e %R)aryp Kk — (1 — e %Ry

(2)

S;

given P € (0,k;) and O given Y > k;. We find that (i) s; € [0,1), (ii) s5; = 1 as Y — 0, (iii)

—are” %R

. dSl'
s; = 0 as Y = k;, and (1v) W (1—e %R (1-a;r)?

< 0 for all P € (0, k;). It follows that (i)
risi €[0,n), (i) iz si > nas P -0, (i) X,s; = 0 as P - K where K: = maxk;,
and (iv) Y;j=; s; is strictly decreasing for all ¢ € (0,k). Thus, there exists a unique value of

Y € (0,K) such that Y7, s;, i.e., the sum of probabilities of winning, is equal to 1. m

1
¥° = 4.620
0.8
S,
' 0.6
0.4
0.2
0
1 2 3 4 > 6
v ¢
ci] Equilibriues with vwy ‘b Equilibrives with e
heterugencuue pliyaors horwgencous pliyers

i) Equilibriue with b ‘] Equilibriues with twa
partizipening ployers partizipening pliyers

Figure 2. Share functions



Example 1 Revisited. We have n =2, o; = 1, and a, = 2. If we use share functions
instead of best-response functions to find an equilibrium, we can plot each player’s share
function as in panel (a) of Figure 2. Each function is strictly decreasing for ¥ € (0, k;) and
there is only one value of Y such that s; + s, = 1. That value is 3.985, which is the sum of
PLS by both players in equilibrium. Since s;(3.985) = 61.4%, we know that y; = 61.4% *
3.985 = 2.448. Similarly, s,(3.985) = 38.6% implies that y5 = 1.537.

Example 2 Revisited. We have n = 2, a; = a, = 1. Each player’s share function can be
plotted as in panel (b) of Figure 2. It follows that 4.620 is the only value of ¥ such that
s; + 5, = 1. Since 5,(4.620) = 5,(4.620) = 50.0%, we know that y; = y5 = 50.0% =
4.620 = 2.310.

Example 3. Let n=3, a; =1, a, = 2, and az = 1.8. We can plot each player’s share
function as in panel (c) of Figure 2. Each function is strictly decreasing for ¥ € (0, x;) and
we find that 4.267 is only one value of i such that s; + s, + s3 = 1. Since 5;(4.267) =
56.7%, 5,(4.267) = 8.9%, and s5(4.267) = 34.4%, we find that y{ = 2.419, y5 = 0.379,
and y5 = 1.469.

Example 4. Let n=3, a; =1, a, = 2, and az = 1.2. We can plot each player’s share
function as in panel (d) of Figure 2. All functions are strictly decreasing for ¥ € (0, ;) and
we find that 4.540 is only value of ¥ such that s; + s, + s3 = 1. Since k, = 4.323 < 4.540,
player 2 will not participate in this equilibrium, i.e., y5 = 0. Since s;(4.540) = 51.6% and
53(4.540) = 48.4%, we find that y; = 2.343 and y§ = 2.198.

2.2 Comparative Statics

We already know that there exists a unique equilibrium when players are heterogeneous in
risk preferences. Now consider a special case when players are homogeneous. If there are n
players with a; = a for all i, we can derive a symmetric equilibrium by substituting Y_; =
(n—=1)y; in (1) or setting s; = 1/n in (2). Either way we can derive each player’s PLS
deposit amount in a symmetric equilibrium as

. (=1 —-e")
Y= anr(n — 1 + e~?R) 3)

Proposition 2. Properties of y; :



) <o
ayf
ar
3) R >0

4) 2L < 0 and limyeo = 0

<0

2)

Proof:

. _ (n-1(1-e %Ry . 0yf  (n—1) [n(aRe *R-1+e"2R)4(1-e~2R)2
1) Given yf " anr(n—1+e—@RY’ we find a [ a?(n—-1+e—aR)2

]. Letn = 2.

nr
The numerator inside the brackets can be written as 2(aRe %R —1 + e %R) +
(1—e"*)2 =2qRe ™R —1 +¢72%R We define F(a) =e®—ae*? We know
that F(0) =1, F'(0) =0, and F'(a) > 0 for all a # 0. Thus F(a) < 1 for all a < 0. It
follows that F(—2aR) = e 2*R + 2aRe™*R < 1 which is equivalent to 2aRe™%F — 1 +

e~22R < (. Thus % < 0 for n = 2. Since 2(aRe~%F — 1 + e~%R) + (1 — e~ *R)2 < 0,

it is necessary that aRe *R — 1 + e~*R < 0. It follows that n(aRe *R — 1 + e *R) +

e
i

(1 — e~R)2 < 0 for all n > 2. Therefore, 2 < 0 for any 1 > 2.

da
2 2o obaety
ar anr?(n—1+e~aR) )
ayf _  (n-1)e R
3) R ~ r(n—1+e—aR)2 > 0.
ayf _ (-e R (l—e_“R)+n(n—2)] . . . e _ (1-e~R)
4) P = P T < 0. Since Eq (3) implies y; = e Rn/(ne1)n]’

follows immediately that lim, ., y{ = 0. m

Proposition 2 suggests that in a symmetric equilibrium, participants increase their savings in
the PLS account as they become less risk-averse, the traditional interest rate decreases, the

PLS prize increases, or the number of participants decreases.

Next, we analyze comparative statics on each player’s optimal traditional savings. In general,

(3) implies that the optimal amount in the traditional savings account for player i is

_ In(B;(1+7)Z) — a;(Al; + 2yy)
- ai(2 + T)

Xi

e~ ®R .
where Z; = ie LAV
YitY_;

In a symmetric equilibrium where a; = a for all i and y; is given by (3), we have
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n
a(2+71)

In (ﬁi(l +r)(n—1+ e‘“R)> — a(AL; + 2y8)

x;

In Figure 3 we plot x?, x{, v/, and x{ + y7 on R. Weassumea =1,8 =09,1;; =3, [;; =

0,r=0.1,and n = 5.

Saving rate
z¢ = 47.5%
J xf +yf
vy
35.0%t
12.3%t
z§
' R
0 0.25 1

Figure 3. Individual Saving Rates as R increases.
When PLS savings are not available (or no prize from saving in a PLS account, i.e., R = 0),
we find that y; = 0 and

ln(ﬁl(l + T)) - al-AIi
a(Z2+r)

o _
x{ =

Player i’s change in traditional savings when PLS become available can be written as

1 n—1+e %\ 2(n-1)(1-e%R)
B  r(n—1+ e k) “4)

1) Ax; <0
2) £
3) L4

4) =2> 0 and limy,e Ax; = 0
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Proof:
9]

2)

3)

4)

The inequality follows because each of the terms inside the brackets is negative.

The inequality follows because each of the terms inside the brackets is negative.

OAx; e 2aR
AR~ (2+7r)(n—-1+e-aR)2

Given A in Eq (4), we find that <0.

dhx; _ (1—e %R)[n—-1+(n+1)e 9]
an  a(+r)n2(n—-1+e—aR)2

Given A in Eq (4), we find that > 0. Given A in Eq (4),

we find that each of the two terms in the brackets converges to 0 as n goes to co. It

follows immediately that lim,,_,,, Ax; = 0.

Now we analyze total savings. If we define As;: = x{ + y{ — x, then

1

As: =
S a(2+r)

n—1+e %R (n—1)(1—e%R)
" n * n(n—1+ e k) ()

Proposition 4. Properties of As;:

1)
2)

3) —

4)

Proof:

1)

2)

3)

ZXSi <0

a—n' > 0 and lim,,_,, As; = 0

1+e_“R) N (1+e~*R)

> 2(1+e—aR)]' We define G(a) = 2lna +

1
For n = 2, we have A= ey [ln(

—aR —aR
> We know that G(a) < 1 forall a € (3,1). Let a = ~““—. Then, 2In (“5—) +

(1—e~%R)
2(14+e~aR)

2
1+e~aR

. . . 1+e~aR .
< 1 which is equivalent to ln( > )+ < 0. Thus, A< 0 given

n = 2. In part 2 below, we prove that Z—TAI > 0, and lim,_,, A = 0. Therefore, A< 0
given any n > 2.

e—ZaR

" Gnm-treerz < 0

Given A in Eq (5), we find that Z—i =

. . . s _ (1-e”*R)[n-1+(n+1)e K]
Given A in Eq (5), we find that on - a@inmi(n-1te-R)

> 0. Given A in Eq (5),

we find that each of the two terms in the brackets converges to 0 as n goes to oco. It
follows immediately that lim,,_,,, A = 0.
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Now suppose that S is fixed. In other words, there exists A > 0 such that R = An. How
would subjects respond to a larger prize and a larger pool of participants when they both

change proportionally? Note that Z—i = A so we have

dy’ _oyi 9y,

dn on OR

5]

e

; . 0
YL < 0 while
on

e
;;f > 0, then the sign of

€
i

dy
dan

Since is ambiguous. But we know that given

R = An, R —» o asn — oo. It follows that y; — 0.

In Figure 4 we plot x?, x7, y{, and x{ + y{ on R. We assume a =1, 8 = 0.9, r = 0.1, and
A =0.05. As we increase the value of R from 0.1 to 1, the corresponding value of n is
increased from 2 to 20. Note that when R = 0.25, we have n = 5, x{ = 35.0%, y{ = 12.3%

as Figure 3.

Saving rate

35.0%t

12.3%+ /N\ ye

0.1 025 1

Figure 4. Individual Saving Rates as R increases given R = 0.05n.

2.3 Hypotheses

Based on Propositions 2 to 4 and our experimental design, we can test the following

hypotheses.
1.1 As PLS prize increases, subjects increase PLS savings.

1.2 As interest rate increases, subjects decrease PLS savings.
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2.1 When PLS become available, subjects decrease traditional savings.

2.2 As PLS prize increases, the difference between traditional savings before and after

PLS become available increases.

2.3 As interest rate increases, the difference between traditional savings before and after

PLS become available decreases.
3.1 When PLS become available, subjects decrease total savings.

3.2 As PLS prize increases, the difference between total savings before and after PLS

become available increases.

3.3 As interest rate increases, the difference between total savings before and after PLS

become available decreases.

3 Experiment
3.1 Experimental design

The experiment consisted of a series of 49 individual allocation decisions in which each
subject always had 300 THB.” There were five sets of scenarios: Baseline, PLS (L), PLS
(1/5), PLS (1/20) and PLS (4/20). Two or three potential alternatives were available for
subjects to allocate their budget: (1) receiving cash two weeks from the date of the
experiment (early payment), (2) traditional savings (with fixed interest rate) and (3) a PLS
account (no interest but with a possibility of winning a prize). Money allocated to traditional
savings was paid 26 weeks from the date of the experiment and included the principal plus
interest (r) which was 0.25%, 0.5%, 0.75%, 1% or 1.25%% across the scenarios as shown in
Table 1. This type of saving was always available in all scenarios. In the baseline (the first
five scenarios), subjects could allocate money between an early consumption and a traditional

saving account with different interest rates across the scenarios.

7 At the time of the experiments, the exchange rate was about 35 THB/USD and the minimum wage in Thailand
was 300 THB per day.

¥ The interest rate for a standard savings account and a 6-month fixed deposit account at the Siam Commercial
Bank (SCB) was 0.5% and 1.15% per year, respectively, at the time of experiment. Each subject owned a
standard savings account with SCB and received her payments from this account.

14



In all other scenarios, subjects could allocate money among three alternatives: early
consumption, traditional savings (same as a baseline) and a PLS account. Money allocated to
the PLS account provided a guaranteed payoff of the principle investment plus a chance of
winning a lottery prize. Subjects would receive the principal invested in this PLS account
along with the prize (if won) 26 weeks from the date of the experiment (the same day as the

traditional savings).

In PLS (L), each 1 THB deposited in the PLS account increases the chance of winning a prize
by 0.1 percentage point. Thus, a subject who deposited a maximum of 300 THB in this PLS
account would have a 30% chance to win the prize. For each interest rate of the traditional
savings, three different levels of lottery prizes were offered: Fair (F), Good (G), and Bad (B).
The fair prize yields the same expected return as the traditional savings whereas the good and
bad prizes yield higher and lower expected returns by 0.25 percentage point, 1respectively.9
We varied the PLS prizes to examine the demand for the PLS account under different market
conditions where it would be more or less attractive relative to the traditional savings. Our
PLS (L) account was similar to the one Atalay et al. (2014) used in their experiment except
that we varied the PLS prizes but kept the odds unchanged while they varied the odds but

kept the PLS prizes unchanged.

Table 1. Summary of scenarios

Set Scenario Traditional savings interest rate =~ PLS prize

Baseline Baseline 1 0.25% -
Baseline 2 0.50% -
Baseline 3 0.75% -
Baseline 4 1.00% -
Baseline 5 1.25% -

PLS (L) PLS (L) 1F 0.25% 2.50
PLS (L) 1G 0.25% 5.00
PLS (L) 2B 0.50% 2.50
PLS (L) 2F 0.50% 5.00
PLS (L) 2G 0.50% 7.50
PLS (L) 3B 0.75% 5.00
PLS (L) 3F 0.75% 7.50
PLS (L) 3G 0.75% 10.00

? When a traditional saving had a 0.25% interest rate, we could only have two scenarios: fair and good prizes for
PLS since a bad prize would result in a zero expected return or a zero lottery prize. Therefore, there were 14
scenarios with PLS (L).
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PLS (L) 4B 1.00% 7.50
PLS (L) 4F 1.00% 10.00
PLS (L) 4G 1.00% 12.50
PLS (L) 5B 1.25% 10.00
PLS (L) SF 1.25% 12.50
PLS (L) 5G 1.25% 15.00
PLS (1/5) PLS (1/5) 1L 0.25% 1.25
PLS (1/5) 1H 0.25% 2.50
PLS (1/5) 2L 0.50% 2.50
PLS (1/5) 2H 0.50% 5.00
PLS (1/5) 3L 0.75% 3.75
PLS (1/5) 3H 0.75% 7.50
PLS (1/5) 4L 1.00% 5.00
PLS (1/5) 4H 1.00% 10.00
PLS (1/5) 5L 1.25% 6.25
PLS (1/5) SH 1.25% 12.50
PLS (1/20)  PLS (1/20) 1L 0.25% 5.00
PLS (1/20) 1H 0.25% 10.00
PLS (1/20) 2L 0.50% 10.00
PLS (1/20) 2H 0.50% 20.00
PLS (1/20) 3L 0.75% 15.00
PLS (1/20) 3H 0.75% 30.00
PLS (1/20) 4L 1.00% 20.00
PLS (1/20) 4H 1.00% 40.00
PLS (1/20) SL 1.25% 25.00
PLS (1/20) 5H 1.25% 50.00
PLS (4/20)  PLS (4/20) 1L 0.25% 1.25
PLS (4/20) 1H 0.25% 2.50
PLS (4/20) 2L 0.50% 2.50
PLS (4/20) 2H 0.50% 5.00
PLS (4/20) 3L 0.75% 3.75
PLS (4/20) 3H 0.75% 7.50
PLS (4/20) 4L 1.00% 5.00
PLS (4/20) 4H 1.00% 10.00
PLS (4/20) 5L 1.25% 6.25
PLS (4/20) SH 1.25% 12.50

PLS (1/5) differed from PLS (L) in that the prize winner was randomly drawn from a pool of
S subjects. A probability of winning the prize for an individual was equal to the total amount
of her allocation in the PLS divided by the total allocation across the pool. In other words,
PLS (1/5) guaranteed that there must be only one winner from the pool regardless of the total

amount of allocation. Of course, with an exception that if no one in the pool allocated any
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money to this PLS account, no prize would be awarded. For each interest rate of the
traditional savings, two different levels of lottery prizes were offered: Low (L) and High (H).
The low prize yielded the same expected return as the traditional savings if one-third of the
endowment (an average of 100 THB per person) was allocated to this account.'’ The
expected return from the PLS (1/5) would be higher (lower) than the traditional savings if
less (more) money was allocated to this account. In the scenarios with high prizes (H), the
prizes were two times the prizes in the scenarios with low prizes. The amounts of the high
prizes in PLS (1/5) were identical to the fair prizes in PLS (L). Since there were 2 levels of

prizes for each interest rate of the traditional savings, there were a total of ten scenarios.

PLS (1/20) and PLS (4/20) were similar to the PLS (1/5) but instead of 5 subjects there were
20 subjects in the pool. One and four winners would receive the prizes in the PLS (1/20) and
PLS (4/20), respectively. An individual could win at most only one prize from four identical
prizes in the PLS (4/20). A probability of winning the prize for an individual would be
calculated in a similar way as in the case of the PLS (1/5). Since there were four times as
many subjects in the pool, the prizes for the PLS (1/20) were four times as high as the PLS
(1/5) to guarantee the same total amount of prizes between them. For the same reason, each
prize of the PLS (4/20) was the same as the PLS (1/5). By keeping the total amounts of the
prizes the same across three methods of allocating prizes, we are able to compare the

effectiveness of each method.

3.2 Experimental procedures

We conducted two experimental sessions in February and March 2017 at the Center for
Behavioral and Experimental Economics (CBEE), Chulalongkorn University. We recruited
80 undergraduate students at Chulalongkorn University to participate in one of the two
sessions, with 40 subjects each. All sessions were conducted in a computer lab with cubicles
using the software z-Tree (Fischbacher, 2007). To receive money, each subject had to provide
a bank account number in which the experimenters would transfer money to. In addition,
each subject was asked to complete a survey at the end of the experiment. The experimental

instructions and the survey are in sections 7.2 and 7.3, respectively.

' There were three alternatives, if each subject allocated money equally for each option, the expected return
from the PLS (1/5) would be the same as the traditional savings.
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After the end of the experiment, one scenario was randomly selected to determine each
subject’s early and late payments according to her allocation decision. In addition, each
subject received 100 THB as a show-up fee, which was split equally between early and late
payments (50 THB each). The early and late payments were transferred to subjects’ bank
accounts in 2 and 26 weeks after the date of the experiment, respectively. We chose to pay a
show-up fee twice to ensure that all subjects would receive payments twice regardless of their
decisions. If there were any additional costs in receiving money twice instead of once, a
subject could not avoid these costs by choosing to allocate all money in one payment since
she would receive a minimum of 50 THB for each payment from a show-up fee. Each subject

receives a total compensation of 402 THB on average.

In order to avoid a possible order effect, we conducted two sessions with different orders of
scenarios as shown in Table 2. In session 1, we first started an experiment with a baseline in
which a PLS account was not available and introduced it in later scenarios. In contrast, in
session 2, we first started with a scenario in which a PLS account was available and ended

with a baseline.

Table 2. Order of scenarios in each session

Session Set
1 2 3 4 5
1 Baseline PLS (L) PLS (1/5) PLS (1/20)  PLS (4/20)
2 PLS (L) PLS (1/5) PLS (1/20) PLS (4/20) Baseline

4 Experimental results

Table Al in an appendix summarizes descriptive characteristics of subjects. These
characteristics were self-reported by subjects at the end of the experiments. All subjects were
undergraduate students and 42% of them were male. Three quarters of subjects had never
purchased a lottery or played a gamble. Only 30% of subjects had purchased a PLS product
before and 15% of them had a PLS product at the time of the experiment.

4.1 Traditional savings and PLS

We commence by showing the effect of PLS on a saving rate, defined as the sum of savings

in traditional savings and PLS if available divided by the endowment of 300.
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Result 1. Holding the interest rate constant, PLS increases the savings rate. However, the

savings rates are not significantly different across scenarios with different PLS.

Table 3 presents the average saving rate in each scenario. It is clear from the table that an
existence of PLS accounts results in a greater saving rate. In the Baseline scenarios, subjects
on average put 35.4% to 58.2% of endowment in traditional savings and the savings rate is
increasing in the interest rate, as expected. When PLS is available, the savings rate is at least
63%. Using paired-sample t-test of mean difference, each scenario with PLS yields

significantly higher saving rate than the corresponding baseline scenario at 1% significance

level.
Table 3. Average savings rate
Interest . PLS (L) PLS (1/5) PLS (1/20) PLS (4/20)
Baseline
rate Good Fair Bad High Low High Low High Low
0255 0354 0.677  0.667 ] 0.677  0.675 0.666 0.653 0.647  0.639
: (0.375)  (0.388)  (0.395) (0.410)  (0.413) (0.418)  (0.431) (0.428)  (0.429)
0s0% 0381 0.737 0700  0.674 0.701  0.683 0.714 0.662 0.675  0.652
: (0.371)  (0.375)  (0.390) (0.388) (0.394)  (0.410) (0.398)  (0.418) 0.422)  (0.429)
o075q, 0446 0.753 0703  0.694 0.734  0.697 0.733 0.695 0.705  0.673
: (0.389)  (0.358) (0.385) (0.383) (0.382)  (0.402) (0.385)  (0.408) (0.399)  (0.426)
Loos 0496 0.758 0726  0.730 0.748  0.713 0.770 0.719 0.708  0.705
: (0.398)  (0.353) (0.370) (0.371) (0.370)  (0.390) (0.370)  (0.389) (0.398)  (0.404)
12sq 0382 0.787  0.766  0.757 0.773  0.719 0.805 0.725 0.764  0.734
: (0.410)  (0.333) (0.352) (0.351) (0.367)  (0.388) 0341)  (0.387) (0.373)  (0.390)

Notes: 1. Standard deviations are shown in parentheses.

2. Standard errors are shown in parentheses.

3. The number of samples in each scenario is 80.

4. Using t-test of mean difference, the savings rate in each PLS scenario is significantly higher than that in the
corresponding Baseline scenario with p < 0.001.

We also estimate the following model of total savings.
Sij = 6PLS} + §Y/5PLS/® + §1/20PLS1/?° 4 §4/20pLSH20 + XIB + ¢

The variable §;; is individual i’s total savings in scenario j calculated from a percentage of
money allocated to traditional savings and PLS. PLSJ-" is a dummy variable which is equal to
1 when scenario j has PLS of type k and §* is its corresponding coefficient. X i 1s a vector of
other control variables including interest rate dummy variables, PLS prize indicators—fair,
good and bad prize indicators for PLS (L), and low and high prize indicator for other PLS
types — where 0.25% interest rate, fair PLS (L) prize and low prizes for all other PLS types
are taken as the base case and B is a vector of coefficients. €;; is the error term. We also

include a session dummy variable in Model (1) and an individual fixed-effect variable in
Model (2).
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Table 4 shows estimation results using OLS estimations for models (1) and (2). We observe
very similar results between the two models but Model (2) significantly reduces the standard
errors, which results in all key variables becoming statistically significant. This indicates that
subject heterogeneity plays an important role in explaining the saving rate. As expected, in
both models, the saving rate is increasing with higher interest rates as well as higher PLS
prizes. However, these effects are relatively small compared to the effect of introducing the
PLS account. Apparently, the availability of any PLS types significantly increases the saving
rate by more than twenty percentage point. In addition, we observe that a single-prize PLS is
more attractive than a multiple-prize PLS in inducing saving: the marginal effect of PLS
(4/20) is significantly smaller than other PLS accounts (F = 11.12,p < 0.01 for PLS (L),
F =6.10,p = 0.01 for PLS (1/5) and F = 7.38,p < 0.01 for PLS (1/20)) whereas the
effects of three other PLS types: PLS (L), PLS (1/5) and PLS (1/20) are not significantly
different (F = 1.06,p = 0.345).

Since the savings rate is bounded between zero and one, we also specify the savings equation
with generalized linear model (GLM) with binomial distribution and logit link function. The
estimation result with maximum likelihood is shown in Model (3) in Table 4. Using a

likelihood-ratio test, Result 1 still holds.

Table 4. The treatment effects on saving rate

Variable () @) )
OLS OLS GLM
Constant 0.473%* 0.688%** 1.254%*
(0.024) (0.027) (0.410)
PLS (L) 0.261%** 0.261%** 2.653%*
(0.027) (0.013) (0.177)
PLS (1/5) 0.245%* 0.245%* 2.455%*
(0.025) (0.011) (0.164)
PLS (1/20) 0.247%* 0.247%** 2.483%*
(0.025) (0.011) (0.169)
PLS (4/20) 0.223%* 0.223%* 2.185%*
(0.025) (0.011) (0.164)
Interest rate = 0.5% 0.028 0.028** 0.309**
(0.020) (0.009) (0.093)
Interest rate = 0.75% 0.053** 0.053** 0.608**
(0.020) (0.009) (0.095)
Interest rate = 1% 0.077** 0.077** 0.904**
(0.020) (0.009) (0.101)
Interest rate = 1.25% 0.111** 0.111%** 1.363%*
(0.020) (0.009) (0.112)
Bad PLS (L) prize -0.012 -0.012%* -0.153
(0.029) (0.013) (0.131)
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Good PLS (L) prize 0.030 0.030%* 0.395%*

(0.027) (0.013) (0.141)
High PLS (1/5), PLS (1/20) or (4/20) prize 0.032* 0.032%* 0.393#%*

(0.016) (0.007) (0.070)
Session dummy -0.151%%*

(0.012) )
Subject fixed-effect No Yes Yes
R-squared 0.086 0.807 -
Pseudo likelihood - - -816.67

Notes: 1. * and ** indicate significance at 5% and 1% levels, respectively.

2. Standard errors are shown in parentheses.

3. The number of observations in all models is 3,920.

4. The base case is 0.25% interest rate, fair PLS (L) prize and low PLS (1/5), PLS (1/20) or (4/20)
prize.

Result 2. PLS significantly crowds out traditional savings only in scenarios with high

interest rates.

We estimate five regressions of traditional savings rate, one for each interest rate, with the
same independent variables as Model (2). Table 5 shows the estimated coefficients of PLS
dummy variables. With the interest rate of 0.25% and 0.50%, the effects of any PLS on the
traditional savings rate are not statistically significant. Together with Result 1, at lower
interest rate, PLS does not crowd out traditional savings but rather shifts early payment to
PLS. In contrast, there are substitution effects between traditional savings and PLS in the
higher interest rate scenarios but the increase in PLS is greater the reduction in traditional
savings which results in an increase in total savings. When PLS is not available, a saving rate
is high when an interest rate is high, thus there is a smaller room for subjects to shift their
consumption toward PLS when PLS is available. This could be a main reason why we
observe a decrease in traditional savings only when the interest rates are high and not when
the interest rates are low. This result suggests that PLS will be successful in increasing a
saving rate without reducing traditional savings especially when a saving rate is low and

when an interest rate is low.

Table 5. Marginal effects of PLS on traditional savings rate

Interest rate

PLS ¢
ype 0.25% 0.50% 0.75% 1.00% 1.25%

PLS () 0,031 20,065 01415 20,051 0,192+
(0.042) (0.041) (0.042) (0.039) (0.041)

0.052 0.048 20.009 0.027 L0.104%*

PLS (1/5) (0.038) (0.038) (0.039) (0.036) (0.038)
0.020 0.003 20.095% L0.114%% L0.194%%

PLS (1720) (0.038) (0.038) (0.039) (0.036) (0.038)
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0.072 0.053 -0.028 -0.021 -0.114%*
(0.038) (0.038) (0.039) (0.036) (0.038)
Notes: 1. * and ** indicate significance at 5% and 1% levels, respectively.

2. Standard errors are shown in parentheses.
3. The number of observations is 720 when interest rate is 0.25% and 800 in all other interest rates.
4. Estimates of other coefficients are omitted.

PLS (4/20)

Result 3. PLS reduces the number of non-savers.

Table 6 reports subjects’ allocation decisions. Without PLS, only one-fifth of decisions had
no consumption at all; however, when PLS was available, more than one half of decisions
had no consumption. In addition, percent of decisions without saving (consumption = 100%)
significantly decrease from 29.3% to 15-18% after PLS was available. This implies that PLS

can encourage almost one half of non-savers to reduce some of their early consumption.

Table 6. Subjects Allocation Decisions

Percent of Decisions

Allocation Baseline  PLS PLS PLS PLS All
(L) (1/5) (1/20)  (4/20)

Consumption = 0% 20.8 52.0 53.0 54.0 51.5 49.3
Consumption = 100% 29.3 15.7 18.3 15.8 18.6 18.2
Traditional savings = 0% 29.3 31.3 30.1 35.8 31.3 31.7
Traditional savings = 100% 20.8 10.3 19.5 15.9 19.8 16.3
PLS = 0% - 28.3 40.4 354 40.6 31.8
PLS = 100% - 13.6 9.6 14.8 10.0 10.9
Deposit in traditional savings only 70.7 12.6 22.1 19.6 22.0 18.5
Deposit in PLS only - 15.5 11.9 20.0 12.6 15.1
Deposit in both - 56.2 47.8 44.6 46.8 51.7
Number of observations 400 1,120 800 800 800 800

4.2 Rejecting Expected Utility Model

We estimate the parameters in the equilibrium portfolio allocation assuming that subjects are
homogenous. All models are estimated with the non-linear least squares estimator. First, we
estimate ¢ and [ in the baseline scenarios with the following traditional savings

specification.

o In(g(1+1)+a
*i a(2+71) “

As shown in Model (4) in Table 6, the result suggests that subjects are on average risk-averse

and they discount future payment slightly.
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With the same underlying expected utility theory, we estimate a in PLS (1/5), PLS (1/20) and
PLS (4/20) scenarios using the following PLS specification.

(11— e )
DT anr(n— 1+ e~9R) &

As shown in Model (5) in Table 6, the estimate of « is larger than in Model (4), which means
that subjects are more risk-averse when PLS is available. In addition, the estimate of [ is
greater than one (F = 7.23,p < 0.01), which means that subjects discount early payment
rather than future payment. Since subjects could receive early payment and spend later, an
implication of discounting early payment may not be reasonable. We can conclude that
subjects’ behavior, when PLS is available, are not consistent with the underlying expected
utility theory. This is not surprising given the fact that many subjects allocate a large amount

of money into a PLS account.

Table 6. Estimated parameters in equilibrium portfolio allocation

Parameter €)) 5
x° x¢ +y°
a 0.021%** 0.051%*
(0.005) (0.012)
B 0.991%** 1.014%*
(0.001) (0.005)
R-squared 0.584 0.759
Scenarios Baseline PLS (1/5), PLS
(1/20) and PLS
(4/20)
Obs. 400 2,400
Notes: 1. * and ** indicate significance at 5% and 1% levels, respectively.

2. Standard errors are shown in parentheses.
3. « is a risk-averse parameter (subjects are risk-averse if @ > 0) and f8 is a discount factor.

5 Future works

We investigate the effect of PLS on savings behavior both theoretically and experimentally.
Although the theory suggests that introduction of PLS reduces savings, the experimental
results show that PLS significantly increases savings. In addition, PLS does not crowd out
traditional savings especially when the interest rate is low. Apparently, the observed behavior
is inconsistent with the theoretical model with expected utility theory. We still need to
reconcile the theoretical model by incorporate behavioral economic assumptions. This would
provide more insight into why PLS could induce savings without considerably cannibalizing
traditional savings.
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7 Appendix

7.1 Additional Table
Table A1l. Descriptive Characteristics of Subjects

Characteristics Fraction of subjects Characteristics Fraction of subjects

Gender Saving rate
Male 0.42 <10% 0.21
Female 0.58 10-20% 0.31

Age 20-30% 0.26
18-19 0.15 30-40% 0.13
20-21 0.63 40-50% 0.01
22-23 0.20 > 50% 0.08
24-26 0.02 Lottery

Department Never 0.73
Science 0.28 Once in a while 0.24
Economics 0.20 Few times a year 0.01
Accounting 0.13 Every month 0.02
Psychology 0.11 Every week 0.00
Engineering 0.08 Gamble
Political Science 0.08 Never 0.75
Arts 0.05 Once in a while 0.16
Other 0.07 Few times a year 0.05

Year Every month 0.03
First 0.12 Every week 0.01
Second 0.39 Has bought PLS
Third 0.26 Yes 0.30
Fourth 0.23 No 0.70

Cognitive score Currently has PLS
0 0.35 Yes 0.15
1 0.22 No 0.85
2 0.19
3 0.24

Notes: 1. Number of observations is 80.

2. Other departments include Agriculture, Architect, Communications, Health Science, Laws,
Medicine, and Sport Science.
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7.2 Instructions

ABBLBNTNARDI

dousvugnisnaasenisdaduly guozldsuAinouunuainnisnaan

®)
o)y

Uu

v A o

= 9 a < A v P
Gﬁﬂﬂzgﬂi@uﬂlT}JiU‘]f‘TJHTﬂTillWEIWWil‘l"]fﬂéll'flﬂﬂmﬁnﬂaﬁll iUu‘]ﬁ/]ﬂmwlﬂﬂiﬂﬂsluqlﬂuﬂQﬂ?@l@ﬂuﬂuﬂWﬂﬂTiWﬂﬁﬂﬂ

]

' g : '
MADLLUNUIINMTNARDRLLUT UTDIaIU 'Wﬁm

1)antd1s2unisnaassuazasuuvvadsuaiNtdusiuay 100 wiw

ZDe

Fequazlduituarausndiuauasanide (50 wim) lu 2 ddaniiiuainiu

' v v Fa
wazanaeudluswauasmils (50 vm) Tu 26 dlaniiuaniuil

' v a <3 o ' : [
2 ) mmeuunuainmsaaauluilusouediiies 300 vm  dguezldsuTouwiausnlusn 2
1 £
dldar1iwusSesnanaesludn 26 ddarvivusriniuil
Y o ' : = A a
violasulevuurvdauluetausnuasdiunivaslusraidos

qy A Yo 1 I ' 2 1o o Aa
mumﬁa‘umenﬂm%z"lmu“luumaxnﬂ%:Lﬂumﬂﬂ%:muagfmmmﬂﬁu%mmﬂmiumﬁmam

Fl '
neusn (2 dlanhivaniuil ) Aedun

v ¥ T
vanaes (26 Flanhiunniuil ) Aeduin

4 v '
msnaaesitsznevliddie 2 a@w a@ruusademinaassmsaaduly Feezldnarlimu 1 27w

wazaun 2 asuuvaeuo ez lFnaluny 30 i
1 d‘ % a
a1 mIneasamsdaaula

1 { o : 'R v a
daun 1 dsznevdlegadiow 5 e Fevzligoiumisainenue 49 anuniseliquaadule
1 = t4 t4
sevuUvsrguiaenadartunisa 1 @aruniswaan 49
o 4 ° ° <3| ' o a
gorunisatned v IdIudatdualnouunuaIinniIsaadulivean o

1 9
esnngu lunsiudinineuunuvesquazdivimainaoiunisailaly 49 aniunisel A

=

@ @

a v o 4 4 L] = dy
Auadswzaaduleedesouneyluaaumsalnn 9 aoumssl aowmsaszuiaiuge A daya E A
J
amumsaga A

anunsaiya A szaeudianiunisal 14 aowmssl Al §9 A14 luudazaniunisel

Y ] a I v Y 1 a { o a
aquazdoudonuiuin 300 vimiluaiwden ldun [udivzsulusiausn Sueowuuy

26



a Yo A = @ L4 Yo Yo A
UagNuauLtuy ¥ ﬂﬂ!ﬁ]%vlﬂﬁﬂlx‘iu\ﬂﬂ!!iﬂﬁluﬂﬂ 2 ddemi uaxﬂmﬁ]z"lmmm%”lmmmaammu N
Y = o 4 a
Hasuyy U nNiouWwaAaOUUNUIUDN 26 ddanv INHDBUUMY U N
' dy a ' [ ' t4 U a T .:y
A MTUITUDONUANA AU IULAAL@DIUNITE SIUITUDONULY ¥ i]%thiHEJﬂE]ﬂHJfJ

' ~ A Yo o & a A Yo P Yy a9 a Yo o A X
LW]?’]‘mllTﬂﬂ1ﬁ1/]ﬂghlﬂTU51\1'JalﬂUNHWﬂgwlﬂjuqluﬂqﬂﬂﬁﬂQWjﬂllNuﬁu Tﬂﬁlﬂm%ui@ma’qﬂSUSN’JZHWZJ"’UH

0.1% dwmfu Junn 9 vnigueenlutyil

1 4
dedruru  luanumssl Al deenibeomiidy 0.25% qaudeniuidu 100 vInluarausn
poudulutind n Huswou 100 TR nazeenduluy® o Wudwou 100 v
auaz ldammeuununinmsnaaes 50 + 100 = 150 vm luweusn waz 50 + 100 +

1.25 + 100 + 15= 266.75 mﬂ“lmmﬁﬁmﬁ’mmwﬁa wss 50 + 100 + 1.25

+ 100 = 251.25 uwlummnassdligniieia (ﬂanma 1.25% wnSuduluigd o 100
vin iy 1.25 v wagsiedaliuduluvad o midy 15 VIN )
paeziTomagnindanneenduluiyy v 0.1% x 100 = 10%

Tundireveiga AuIzAodenIUNYUADINITIZOONUUY N UATIIUDONUDY ¥
a 1 y ] a A o % ' v o a
Quaiuimasazdedndutuindesnmssulusmausn  (Fanidy 300 AVAITIUIUITUDDY )
o a d‘ Yo 1 9 A T a g’; A é
ixumxmmmmu‘n"lmu1141;%61303@114@@11 Qmmmamaammmu”lﬂaaum 2wy viseuuvlanuuwnils
A ] I ¥ 1 A A o a a Y [
ma"lmamaaﬂ"lﬂ uarasINveIIuNzsuluausn (uesuuuy n uazRUedUILY ¥ VLABUNIND
dy ] o a i ] o a
300 uim eenmbed iusSuUtIueouuUY N uagsIeladivnsulIdooNUUY ¥
1 (% 1 t4 v A = a J =
uanaenu luupazgoiunsal ﬂgmmmu“lmaanmuaammu n owazuuy v lugeumsal Al 8

Al4 fquitanolanga
amumsaiya B

anunsalya B dsznoudroaniumssi 10 amunsal B1 §¢ B10 lundazaniunisal
Y A [N & v Y 1 a A o a
quazdoudonuiuin 300 vimiluaiwden ldun [udivzsuluaiausn Sueowuuy
a Yo a = o o
uazRueonuuy A guizldsuduaeusnludn 2 dla wazquezldsvauez IdsuRuesunny n

t4

F3 = o L4 a J d = @
UagHuy f Wif)llN’ﬁﬁfJﬁJLWluGluﬂﬂ 26 ﬁ'ﬂﬂ'l“lri NUDUUUY N %3%18ﬂﬂﬂlllﬂl!,lllllﬂﬂ?ﬂﬂﬁﬂ1uﬂ1§ﬂ!“l;’ﬂ
\ a " 2
A FIULIUDODOULY U f %zﬂnma@amua
' a a Yo o & a A Yo a Y a 9 A A a
Ll@]f’]‘ﬂ!lliﬂﬂ'lﬁ"i/li]%llﬂiﬂi'N'Jﬁl‘]JuNu‘V]ﬁ]$ulﬂiUiuﬂ’)ﬂﬂﬁﬂﬁWiﬂNNu@]u AINWNUDDULUUY A
' a 7 A
UAaNAINIIININIUDDULLUY ¥ Gluﬁmumsmam A fl ©

i Yo o K ! o a A A ! a 4 A
Iammnﬂmﬁ]z”lﬂi‘lJiN’mi]zﬂluﬂg ﬂﬁ]jujulquﬂﬂmllagﬂuau gl Gluﬂqll'ﬂﬂllnlul\iuﬂﬂulluﬂ Al UHUND

27



[ U % Y Y =) 1 I 1 Y Y
AUILYNIUNQUALAINIIWMINAaedn 4 auuuugy dunquaz 5 au guinsoumsneaes 1 Tu 5

' < Y Yy o [ o A
A uluuwaazngu verdudgldd s doa Wou oA

@

1 9
= 7

E4
Yo @ o Y o U a 1A 1
Iﬂf‘ﬂﬁ“ﬂﬂm"i]35llﬂ5‘1Jﬁ'N’JﬁI"ﬂlﬂ'iﬂﬂTH’JmllﬂﬂWﬂﬁﬂﬁ’JHN‘HEJﬂllﬁll@Qﬂm@lﬂN‘Hﬂﬂui?uﬂlﬂﬂnﬂﬂuiuﬂ@uﬂl@ﬂﬂm Nl

Y Y 1 ] U= 1 1 Y
Fjj!,"lﬂi'lel'i/lﬂﬁ’ﬂ\um’ﬁgﬂuﬂgleWﬁWUiWNiﬂﬁ@gcluﬂQN‘UN

@ ] [l a < o o a 2 1
AIDYNUTU WINAUIDUNULUY A Wudwaw 100 v HAZTHIUNUDIDNTNHNAVIINGNUDIA W

'
a @

(swilueouvesgu 100 1w ) widu 400 1w Temanguazgnindaszsiidu 100 + 400

v
= 0.25 u%s 25% uanwindiurwIuesuninuavesnguuesgauniny 1,000 v

9 4

Temanquazgniteiaszminy 100 + 1,000 = 0.10 w30 10% wail
Y Y Y

auaziiTonmaldSusieiagedy winqueswIuuuy A ¥1nIW aemioiluesuuuy N

nagsivfadmivtueowuuy A szuanarnuluuaazaoiunisal njandaduludentuesunuy o

sazuuy A luaowmsal B1 @ B10 fiquitaneleiiga
asumsaiga C

4 t4 1 4

AD1UNTBIYA C isznoumeaniumsal 10 aowumsasl C1 o9 C10 Tuusazaniunisal
] a I 1 a { @ a

guazaoudenuiuiu 300 vimiuaiwden ldun SuezSvlusrausn [ueenuvy n
a Yo a = [ 4 Yo Yo a

sazRuoownuy 9 Auazldsutuaausnludn 2 ddai wazquezldsvquezldsuRueonuuy n

) s @ 4 a 1 dy = v o

wazuuy 9 wiowwameuunuludn 26 dilani Quesuuny n azdeaenilenvuREINUANIUNMTAIYA

. - ' N

A druitluoonuuy 9 vzluvreaentie

' = A @ @ <3| a = @ A a

naguilenianagldasusieiarduiIuiseldsvlucianaeaniontIudu

FinisdiuamTlenianisIdsusieiasiniIueonnuy 9 vziviounuiIueaNUUD A

Y o ' o [ a y X = Yo [ 1

sntdusrivavaulungulunisivsiedaszll 20 au il gaeziiTemalasusieiagaau

Y 4
WINAUBOMIIUNDY 3 ¥INTYU aomBeiIueoNUUY N uazsidadiniuiiues Ny

v o 1 o v A a 4
vwuanaenuluuaazan1unsol ﬂ‘gmwmﬁu%zﬁammaammu n wazuuy 9 lugowumsal Cl ﬁ\i

C10 namuiawelaiiga
amumsaiga D

ADIUNTBIYA D iszneudreaniumsal 10 amwumssi D1 §9 D10 lundazasiumsal
Y A [} a I v v v a = [ a

aquazdoudonuiuin 300 vimiluaiwden laun RuivzSulusiausn Sueewuuy n
a Yo Aa = o 4 Yo Yo a

sazRuoownuy v guvzlasuluaausnludn 2 dlad wazquezldsuquez ldsutueonuuy n

9 = [ 4 a 1 dy =) % 4
wazuuy 3 wieuwaaeuunuluen 26 dlar Quesuuuy n dzIeARNELULREINUADIUMIAYA

28



9
A FIUIUDBDUUYY 9 %lell%WEJﬂﬂﬂHJﬂ

]
a =~

1 y @ @ I @ y a
naguileontansyldafusriedarduiTunaeldsvlusnaaosnion Iud

U
as o Yo @ a A v A C4
’J’ﬁﬂﬁ'ﬂ1‘u’flmiﬂﬂ1ﬁﬂ1illﬂ5“U51\1'f]ﬁiﬂﬂNuﬂ@MlL’U’U 9 WHUBUNUNUDDULUY Gluamumim"]gﬂ C

] ¥ '
=2 v A

1 A =1 Yo [ "o o a = A
Na1IIND Tama‘nﬂmfuz'1@15‘1J5Naaﬁuu@gﬂumu:}uuuwamuazﬂuﬂu 9 aan”lu‘uq;%

e

9
@

9
nazuaaznguisznenlildle 20 au wavziidgniredansnua 4 auluudaznqu 99

e

P P v
auaziilenialdsusiedageiu winquosmiIuuuy v wInIu asnieilueouuuy N
v o v A 1 @ 1 C4 v A a
nags1ad s utuesNuuy 9 vzuana1enu lunaazaniunsal n;mmwﬁu%!ﬁaﬂuuaammu N

sazuvy v Tuaowmssl D1 @ D10 figuitawelaiiga
amumsaiya E

aorumsaiye E dsznoudlsaniunmissl 5 aoiunisel E1 89 E5 lundavaniunisal

a A @

1T A I ' a
guazdouaenutadu 300 vimiluaesdon Tdun SuiszSulusrausn waziSueewuvy n
x @ A [ @ L4 v A g
Favglasulunanaes guazldsutumausnludn 2 dlawi wazquazlasuSuesuniouasniioludn

o L4 a 1 ‘dy = (2 o
26 didarv 1Yueewuvy N vzIreeentleuvULAEINUADIUNITA A A

nzandaduludendiwuldueeuuy o luaowmsal E1 69 E5 fquitenelefige

29



7.3 Survey Questions
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