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Abstract This paper uses data of reported happiness which is measured at 4, 5, 7 and 11

likert-scale points. A group of 137 respondents was selected to study the comparison

problem on the estimated mean happiness using direct rescaling. It is found that the

11-point scale’s estimated mean happiness is significantly higher than the 4 and 7-point

scale. This paper also proposes an alternate method of rescaling using transition proba-

bilities as weights. This adjusted rescaling resembles the calculation of expected value and

provides better mean comparison.

Keywords Happiness � Comparison of mean happiness � Rescaling �
Transition probability

1 Introduction

Since the 1990s, the happiness studies have been one of the focuses of economic analysis

despite some disagreements on the validity, reliability and comparability issues of the

subjective happiness measurement tools. Ng (1997) has pointed out two main importances

of happiness studies. First, happiness is the ultimate objective for most people, if not all.

Second, the key economic variables such as consumption are not always linked with

happiness positively and linearly. To measure the individual’s subjective happiness, one of

most commonly use tools is a single question that typically asks, ‘‘In general, how happy

are you at present with your life as a whole?’’. It is followed by a likert-like rating scale

that indicate one end being ‘‘very unhappy’’ and the other end being ‘‘very happy’’ with 4,
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5, 7 or 11-point scale. For instance, Hill (2004), Winkelmann and Winkelmann (1998) used

the 11-point scale; whereas Hagerty and Veenhoven (2003), Clark and Oswald (1994) used

the 4-point scale.

The use of different number of rating scales raises comparison problem on the estimated

mean happiness. In literature, several attempts have been made to solve the comparison

problem. Cummins and Nistico (2001) used the Percentage of Scale Maximum (%SM) to

standardize the mean happiness of different rating scales. For instance, the mean happiness

of 5.75 that uses 7-point scale of 0–6, the %SM is 95.83, i.e., (5.75/6)100 = 95.83.

Adjustments are made for scale point that starts with 1, instead of 0. For instance, the mean

happiness of 5.75 that use 7-point scale of 1–7, the %SM is 79.17, i.e., ((5.75 � 1)/

(7�1))100 = 79.17. Ahmed (2003) used similar method of calculation as %SM. It was

named as the mean of the mean scores (Mm). This method standardizes the mean happiness

by dividing the mean by its maximum possible range of scale points. Dawes (2001)

compared the means that were calculated using different number rating scales through

direct rescaling. The 5-point scale (1–5) was compared with 11-point scale (0–10) by

rescaling directly the 1 (in the 5-point scale) as equivalent to 0, 2 equal to 2.5, 3 equal to 5,

4 equal to 7.5 and 5 equal to 10.

Either the %SM, Mm or direct rescaling, they are assuming equal-interval of the rating

scales. They assume that the different scales can be matched to each other in a linear

function for all possible range. This implicit linearity matching assumption can be very

restrictive. It is well known that the distribution of the happiness measurement is skewness

with long tail on the left that represent unhappiness (Cummins 2003). Hence, the equal-

interval assumption is likely to be invalid. For instance, for 4-point scale (1–4), the interval

of 1–2 and 3–4 cannot be assumed equal. In short, a rescaling without equal-interval

assumption is needed for comparison of mean happiness of different number of rating

scales.

Besides, the use of different rating scales may raise bias—either over or under estimate

the mean happiness. Given more points to be chosen from and skewness feature of hap-

piness measurement distribution, it is possible the use of 11-point scale may have different

mean happiness compared to other different number of rating scales after direct rescaling.

Hence, to a certain extend, the estimated mean happiness can be influenced by the choice

of number of scale points, instead of the underlying happiness. Cummins (2003) provided a

brief summary on the literature about optimum number of rating scales. Although it is

commonly agreed that the 7-point scale is sufficient, due to the negative skewness feature

of happiness scores, for happiness measurement, the 11-point scale is found to be more

optimum than 7-point scale. Cummins (2003) concluded in his study that the happiness

measurement is best with at least 11-point scale. This finding suggests that the choice of

scale points may influence the estimated mean happiness. The survey with 11-point scale

may have different estimated mean happiness compared to other survey using 4-point

scale, merely due to the choice of scale points instead of the underlying happiness that we

aim to measure. Nevertheless, in order to access the influence of number of rating scales on

estimated mean happiness, one may need to control the influence of individual differences,

time and environment.

The objective of this paper is to access the bias and comparison problem of using

different rating scales and proposes an alternate method to standardize the estimated mean

happiness using transition probabilities that allows nonlinearity effect or unequal interval

of the rating scales.
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This paper consists of four sections. First, the introduction which includes a brief

literature review. The second section presents the data and methodology. The result and

finding are discussed on the third section. Final section concludes the finding of this paper.

2 Data and Methodology

2.1 Data

The data consisted of 137 undergraduate students from Universiti Utara Malaysia (UUM),

Malaysia. The data was collected using self-administrated questionnaires with convenience

sampling design on July 2005. The questionnaires were distributed to the respondents after

they have finished their economics lecture. The participation was voluntary and all of them

completed the questionnaire.

In the questionnaire, the respondents were asked, ‘‘In general, how happy are you with

your life as a whole?’’ with rating scale of 4 (1–4), 5 (1–5), 7 (1–7) and 11 (1–11). Each of

the four items was printed on a separate A4 paper. The respondents were not allowed to

refer back to their ratings on previous items. Hence, these four happiness questions were

answered by same individual, almost simultaneously and at similar environment. Thus, the

differences that found on the reported happiness should be due to the use of different

number of rating scales. The influence of individual differences, time and environment

should be insignificant or ignorable.

Table 1 presents the respondents’ characteristics. The sample is dominated by Malays

(56.93%) and Females (64.69%). This reflects the true characteristics of UUM under-

graduate population and also other Malaysian public universities, which is dominated by

female and Malay students. Although the sample size is small with convenience sampling,

the sample reflects the population characteristics, at least in terms of gender and ethnicity

distribution.

2.2 Metholodogy

The paired t-test is used to test the differences in the estimated mean happiness of different

rating scales. Three ordered probit models are estimated separately for 4, 5, and 7-point

Table 1 Characteristics of
respondents

%

Ethnicity

Malay 56.93

Chinese 35.77

India and others 7.30

Gender

Male 35.04

Female 64.69

Year of studies

1st year 48.18

2nd and 3rd year 35.77

4th year and above 16.06
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scale to obtain the transition probabilities. For instance, to obtain the adjusted mean of

4-point scale to 11-point scale, the ordered probit model can be specified as below:

y�i ¼
Xn

i¼1

bxi þ ui

where y*, is the unobserved individual’s continous happiness scores from 1 to 11; x, the

individual’s choice on 4-point scale; u, the error term.

The model assumes that the observed ranking of the actual choice on any number of

11-point scale (y) is related to the y* (which is unobservable) and also the 10 boundary

parameters where l1 < l2 < l3 < l4 < l5 < l6 < l7 < l8 < l9 < l10. Assuming that the

error term in the above latent equation is normally distributed, the probability that the

respondents report their happiness categories is given as below:

Prðy ¼ m j x ¼ gÞ ¼ Pg;m ¼ Uðlm � xbÞ � Uðlm�1 � xbÞ

where yi = m if lm�1 � y*i (lm and m = 1–11 (11-point scale), l0 = �?, l = ?, x =

the 4-point scale, g = 1, 2, 3 and 4 (4-point scale).

The U is the standard normal distribution function. The estimated probabilities,

Prðy ¼ mjxÞ; is the estimated transition probabilities. Then, the following transition

probability matrix can be obtained:

Pg;m

� �
¼

P1;1 P1;2 P1;3 :::
P2;1 P2;2 P2;3 :::
P3;1 P3;2 P3;3 :::
P4;1 P4;2 P4;3 :::

P1;11

P2;11

P3;11

P4;11

2
664

3
775

Pg,m represents the transition probability from choosing the point g (at 4-point scale) to a

point m (at 11-point scale). For instance, P1,2, represent the probability, given that the

individual has chosen the point 1 from the 4-point scale of 1, 2, 3 and 4, will choose the

point two from the 11-point scale of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 and 11.

These estimated transition probabilities can be used as weights to rescale the different

number of rating scales. For instance, using the above example, we can rescale the 4-point

scale to 11-point scale by:

Rescaled point 1 (of 4-point scale) = P1,1 (1) + P1,2 (2) + P1,3 (3) + … + P1,11 (11)

Rescaled point 2 (of 4-point scale) = P2,1 (1) + P2,2 (2) + P2,3 (3) + … + P2,11 (11)

Rescaled point 3 (of 4-point scale) = P3,1 (1) + P3,2 (2) + P3,3 (3) + … + P3,11 (11)

Rescaled point 4 (of 4-point scale) = P4,1 (1) + P4,2 (2) + P4,3 (3) + … + P4,11 (11)

Since the transition probabilities are estimated nonlinearly, there is no equal-interval

assumption. Indeed, the above rescaling resembles the calculation of expected values.

After rescaling the 4-point scale, the estimated mean happiness is named as adjusted mean

and it is comparable to mean of 11-point scale.

3 Results

Table 2 presents the estimated means happiness of different rating scales. The %SM and

rescaled mean are the direct rescaling to 11-point scale with equal-interval assumptions.
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There are noticeable differences found in the estimated mean happiness between 4-point

scale and 11-point scale. Table 3 presents the results of the paired t-test for the mean

differences. It is found that the 11-point scale’s mean happiness is significantly different

from the 4-scale and 7-point scale at 1% level. Thus, there is evidence to support that bias

exists on using different number of scale points. The use of 11-point scale tends to have

higher value of mean happiness compared to 4 and 7-point scale. This finding implies that

the comparison on the estimated mean happiness of different scale points using %SM or

direct rescaled mean can be misleading.

To enable better comparison, the Ordered Probit models are estimated to calculate the

transition probability from choosing point g at 4-point scale (for instance, 2) to point m at

11-point scale, i.e., Pr(Y = m|x = g), where m = 1,2,…, 11 (the 11-point scale) and

g = 1,2,…, 4 (for 4-point scale case). Table 4a–c present the transition matrix from 4, 5

and 7-point scale to 11-point scale respectively. The detail of the three estimated Ordered

Probit models are presented in Appendix 1.

Using the predicted transition probability as weights, one may match the different

number of rating scales that resembles the calculation of the expected value of a variable.

For instance, to rescale point 1 (in the 4-point scale) to the 11-point scale, from Table 4a,

using the estimated transition probability matrix, it is equal to 2.17, i.e.,

0.31(1) + 0.34(2) + 0.26(3) + 0.06(4) + 0.02(5) + 0.01(6) + 0(7) + 0(8) + 0(9) + 0(10) +

0(11) = 2.17. The rescaled mean is named as adjusted mean. Table 5 presents this adjusted

mean of happiness.

From the Table 5, it is found that the adjusted mean, regardless the number of scale

points, have similar value of mean happiness. Since their mean difference is zero, we

expect no significant mean difference will be found in the paired t-test. The adjusted means

are indeed free of bias and they are comparable. It is a better method in comparing the

estimated mean happiness of different number scale points.

To further illustrative the bias of using direct rescaling and the appropriateness of using

adjusted mean on comparing different rating scales, the example of two existing studies are

Table 2 Mean comparison of different happiness scale points

Number of scale points Meana %SMb Rescaled meanc

Four (1–4) 2.75 58.33 6.84

Five (1–5) 3.51 62.75 7.28

Seven (1–7) 4.59 59.83 6.99

Eleven (1–11)c 7.32 63.20 7.32

a The means are calculated based on their original scale respectively
b The values are calculated by (2.75 � 1)/3 = 58.33; (3.51 � 1)/4 = 62.75; (4.59 � 1)/6 = 59.83 &
(7.32 � 1)/10 = 63.20
c The rescaled mean is rescaled to 11-point scale directly with equal-interval assumption

Table 3 Paired t-test for mean differences (rescaled meana)

Mean difference P-value

11-point scale versus 4-point scale 0.4818 0.0002

11-point scale versus 5-point scale 0.0438 0.6359

11-point scale versus 7-point scale 0.3358 0.0001

a The rescaled mean is rescaled to 11-point scale directly with equal-interval assumption
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used. Lim, Choo and Soon (2005) found that the mean happiness for Malaysian is 4.4 using

the 7-point scale (1–7) and Ahmed (2003) found that the mean happiness for Kuwait

college students is 6.41 using the 11-point scale (0–11). We can adjust the mean happiness

of 4.4 to the 11-point scale (0–10). Using the estimated transition probability matrix of

Table 4c, 4 is matched to 6.48 and 5 is matched to 8.09. By direct extrapolation, the 4.4 is

equal to 7.12, i.e., [6.48 + 0.4(8.09 � 6.48)] = 7.12. Since the 11-point scale is from 0 to

10, instead of 1 to 11, we minus one from 7.12, i.e., the adjusted mean happiness is 6.12.

Thus, on the range of 11-point scale (0–10), the happiness for Malaysian is 2.9% (i.e.,

(6.12 � 6.41)/(10 � 0) = 0.029) lower than Kuwait college students. However, using the

%SM, the Malaysian mean happiness is calculated as 56.67, i.e., (4.4 � 1)/

(7 � 1) = 56.67, and the Kuwait college students is 64.10. Then, the Malaysian mean

happiness is 7.4% lower than Kuwait college students. Using the direct rescaled mean,

from 7-point scale to 11-point scale, 4 rescaled to 6 and 5 rescale to 7.67, then 4.4 rescale

to 6.67. Since the 11-point scale is from 0 to 10, we minus one form 6.67, i.e., the rescaled

mean is 5.67. Then, on the range of 11-point scale (0–10), the Malaysian mean happiness is

7.4% lower than Kuwait college students. The use of direct rescaling or %SM exaggerates

the estimated mean happiness of Kuwait. This demonstrates the bias of using direct

rescaling or %SM and how the adjusted mean can be a better method of comparison.

Table 4 The transition matrix

To

1 2 3 4 5 6 7 8 9 10 11

(a) Transition matrix from 4-point scale to 11-point scale

From 1 0.31 0.34 0.26 0.06 0.02 0.01 0.00 0.00 0.00 0.00 0.00

2 0.00 0.01 0.08 0.11 0.18 0.43 0.10 0.07 0.01 0.00 0.00

3 0.00 0.00 0.00 0.00 0.01 0.15 0.14 0.32 0.26 0.11 0.01

4 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.07 0.22 0.41 0.29

(b) Transition matrix from 5-point scale to 11-point scale

From 1 0.39 0.43 0.17 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 0.01 0.08 0.42 0.32 0.15 0.02 0.00 0.00 0.00 0.00 0.00

3 0.00 0.00 0.00 0.02 0.13 0.48 0.19 0.16 0.03 0.00 0.00

4 0.00 0.00 0.00 0.00 0.00 0.07 0.11 0.36 0.32 0.14 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.06 0.46 0.47

(c) Transition matrix from 7-point scale to 11-point scale

From 1 0.36 0.42 0.22 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 0.02 0.14 0.53 0.25 0.06 0.01 0.00 0.00 0.00 0.00 0.00

3 0.00 0.00 0.09 0.28 0.34 0.27 0.02 0.00 0.00 0.00 0.00

4 0.00 0.00 0.00 0.02 0.09 0.49 0.20 0.19 0.01 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.06 0.11 0.51 0.29 0.02 0.00

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.49 0.37 0.04

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.43 0.51

Notes: The overall goodness of fit test (Wald test) shows that the three Ordered Probit models are significant
at 1% level

The individual t test for each of the estimated coefficients is found significant at 1% level
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4 Conclusion

The use of direct rescaling or percentage of scale maximum (%SM) to standardize the

estimated mean happiness of different rating scales is subjected to bias. This paper shows

that there is comparison problem using direct rescaling or other methods that assume equal

scale interval. There are significant mean differences in comparing the estimated mean

happiness using direct rescaling or %SM. The use of 11-point scale tends to have higher

value of mean happiness compared to 4 and 7-point scale. Furthermore, it is possible that

the mean happiness of 11-point scale might have even higher value of mean if the different

length of happiness rating scales were presented to the respondents in the varying

sequence, instead of same sequence of 4, 5, 7 and 11-point scale in the present study. As

highlighted by the referee, it is well known that people tend to report higher life satis-

faction at first questioning than the followings. Thus, it is likely that in the present study,

the mean happiness of 11-point scale is under-reported (presented at last) and the mean

happiness of 4-point scale (presented at first) is over-reported. This finding should alert

many of us, who are assuming that the comparison can be easily made with direct rescaling

and the choice of scale points brings only negligible influence. This paper also proposes the

use of transition probabilities from Ordered Probit model as weights to standardize the

mean of different number of happiness rating scales. It is found that this alternate method

provides better comparison.

The present paper has illustrated that the estimated transition probabilities can be used

to transform the 7-point scale’s mean happiness for Malaysian happiness study becomes

comparable with 11-point scale’s mean happiness for study using Kuwait college students.

Nevertheless, the estimated transition probabilities of the present study might not be

suitable to be applied in countries other than Malaysia due to the heterogeneities between

Malaysia and other countries. It is suggested that future studies be conducted to estimate

the transition probabilities for different countries. This will enable better comparison of

mean happiness across different countries and also evaluate the influence of choice of

number scale points to the estimated mean happiness. Although the findings of this paper

are based on a small sample, the proposed method of this paper can be easily extended and

replicated to other samples, and also other field of studies. For instance, likert scale

measurement of customer services satisfaction, job satisfaction and life satisfaction. Thus,

the small sample size should not limit the contributions of this paper. It is hope that this

paper will initial discussions on improving the methods of comparing mean happiness

calculated by different number of rating scales.
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Table 5 Mean comparison
of different happiness scale
points

The values in parentheses are
standard deviation of the
adjusted mean

Number of scale points Adjusted mean

Four (1–4) 7.32 (1.74)

Five (1–5) 7.32 (1.90)

Seven (1–7) 7.32 (2.00)

Eleven (1–11) 7.32 (2.17)
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Appendix 1: The estimated Ordered Probit
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