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Abstract

This paper emphasizes the significance of probability sampling in

surveys; particularly, in the context of cross-sectional study design.

It showcases pre-election survey results that illustrate its importance

in producing trustworthy results. To attribute the survey results to

the sampling technique, the survey operation design controls the dif-

ferent types of errors, including frame error, nonresponse error, mea-

surement error, and specification error. Ultimately, after minimizing

other sources of error, sampling is the sole remaining major source

of error. In sample size determination, stratified random sampling is

used, and the ’samplingbook’ package in R Programming Software is

used to compute the sample. This study concludes that appropriate

sampling is essential in ensuring reliable survey results.

1 Introduction

The basic premise of statistical inference is the use of a sample to generalize
a characteristic of a population. However, if one must generalize, a suffi-
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cient and appropriate sample size [1] is essential. The sample selection must
be scientific and random to have reliable results. Using a random method
to choose a sample increases the likelihood that the sample will be highly
representative [4].

Election polling is perhaps one of the most prominent applications of
statistics, exemplifying the use of random sampling and representing one
of the significant successes of the field [6]. It is with election polls that
one can assess immediately if the estimates are close to the parameter by
comparing it with actual results. An election poll is a concrete example of a
cross-sectional survey design, which allows the completion of the survey for
a specific time point or within a short time frame. The defining and salient
aspect of this design is its reliance on a representative cross-sectional sample
of the population, which enables the generalization of the study findings to
the larger population [2]. Developing a robust sampling strategy is a crucial
element in designing this particular study design as the target population
often exhibits heterogeneity. It is essential to have a solid sampling plan in
place to address this variability and ensure the selection of a representative
sample [3].

Frame Error arises when the sampling frame does not match the target
population, as in web-based and internet panel surveys, when those who do
not have the internet are excluded. On the other hand, a Nonresponse Error
occurs when missing values are systematically related to the response. It is
important not only for the selected sample to be representative but also for
the respondents. For example, a nonresponse error emerges when supporters
of the trailing candidate are less likely to respond to surveys [6]. The last 2016
USA Election failed to accurately predict the outcome; the actual election
result differed greatly from the projections of a Clinton victory. According
to some experts, the possible culprit is that certain people systematically do
not respond to surveys (Pew Research Center, 2016). These are voters who
are a pro-Trump segment of the population that choose not to participate in
the poll surveys, which have had a larger share of actual voters than what
was accounted for in the surveys. Nonresponses, in this case, generate biased
results. Furthermore, Measurement Error exists when the survey instrument
or questionnaires itself influences the response, such as the phrasing and
order of survey items. Finally, specification error happens when a respondent
interprets a question differently than the aim intended.

Existing literature has advanced considerably in recent years regarding
the advantages of appropriate sampling in achieving reliable results. How-
ever, much of this literature heavily relies on proof via simulation or theo-
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retical analysis. In this paper, I aim to substantiate the significant role of
appropriate sampling in surveys in a more easily digestible manner without
the need for extensive mathematical or statistical knowledge. To achieve this,
I present a use case of pre-election polling, which allows for a comparison be-
tween estimated outcomes and actual results, providing a more convincing
illustration for the readers. To highlight and emphasize the role of sampling,
the pre-election survey is designed by eliminating other sources of errors such
as frame, measurement, specification, and non-response errors.

The study controlled the frame error sample on the list of voters from
Commission on Election (COMELEC) records. The survey questionnaire is
designed with neutrality and is meant to be impartial with no traces of a party
or candidate affiliation to reduce measurement error. Moreover, it resembles
an election ballot wherein the respondents were asked about the preferred
candidate should the actual election be held during the conduct of the study
to get rid of specification error issues. Similar to the actual ballot, candidates
are listed in alphabetical order and the respondents are to shade the circle
beside the preference. Furthermore, a random replacement of non-response
is the strategy to weaken if not diminish the impact of non-response.

2 Sample Size and Sampling Technique

The pre-election survey utilizes stratified sampling with the number of vot-
ing populace in each barangay, town, and district as the stratifying variables
for town, district, and province-level elections, respectively.

no =
1
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N = Total number of voters
L = Total number of barangay (town-wide) or town (district-wide)
Nh = Number of voters that belong in the hth stratum (barangay, town,
district)
Wh = hth stratum weight = Nh

N

d = Margin of error
α = Level of significance
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Z = z value at α/2
Ph = the proportion of the garnered votes in the past (latest) election
Qh = 1− Ph.
R Programming Software was used in the computation of the sample using
the ’samplingbook’ package. The package implements the above formula us-
ing the ’stratasize’ function. The function asks to specify the margin of error,
the level of confidence, and the data frame containing the list of barangay
(town-level) or town (district-level), number of voters and the standard de-
viation of the percentage of votes of the winning candidate in the latest
election.

2.1 Sampling Technique

The sample frame used is the list of voters from COMELEC. The selection
of respondents used a randomization algorithm via R. The same method
chose reserved respondents as replacements for unavailable respondents. A
respondent can be categorized as unavailable when s/he: refuses to answer,
has transferred residence, is dead, could not be found in the specified address,
or is currently in prison. To control the number of non-response, only a few
reserved respondents (for replacements) are allocated.

2.2 Survey Questionnaire

The administered pre-election survey used a concise questionnaire, con-
sisting of a single page. It was patterned after the actual election ballots,
with the names of the candidates arranged in alphabetical order. It typically
asked how the respondents would vote ”if the election were held today”. The
questionnaire is designed to be straightforward to prevent misinterpretation
or indication of allegiance and bias to a candidate or a party. It went through
pilot testing, to test its understandability and legibility.

Each town (barangay) in a district (town) has different color codes for
printed survey questionnaires. The color indicates the town a respondent
belongs to without necessarily writing the town’s name in the questionnaire-
again to avoid biased responses. The respondents have the feeling of discom-
fort in responding when their identity is exposed-especially in a district or
town where the constituents know each other.
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2.3 Data Collection

1. There was an enumerator’s briefing prior to the study. They are to
pilot the survey questionnaire to practice ease in conducting the study.

2. The respondents themselves will respond to the questionnaire using
the paper-pencil method. The only time the enumerator speaks to the
respondent is when the former tries to convince the latter to participate
in the political survey. This is to eliminate the possible effect of the
interviewer’s attitude on the responses.

3. The respondents do not need to write their names on the survey ques-
tionnaires to avoid their discomfort, thus eliciting more honest answers.

4. The respondents’ utmost confidentiality was tightened by letting them
drop the survey questionnaire in a secured box. Even the enumerators
do not have access to their responses.

5. The questionnaires must be administered to the respondents as ordered
in the list (randomly generated respondents)

6. If the respondent is unavailable, the enumerator shall proceed to the
subsequent respondents as sequenced on the list.

7. A field evaluator randomly checked if, indeed, the enumerator went to
the field and administered the pre-election survey questionnaire prop-
erly.

2.4 Data Processing

The data preparation and data management are in Excel. To check the
completeness of the data, frequencies were run in each item. There was a
random check of whether the encoded data and the filled-out survey ques-
tionnaire matched.

2.5 Computation of the Percentage of Votes

The Overall Mean Percentage of votes was computed with the number of
registered voters as weights and the following formula was used:

Ȳst =
∑15

h=1 NhYh

N
,

where
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Ȳst is the mean percentage of votes using stratified random sampling as
a sampling technique,
Nh is the number of registered voters in the hth town,
Yh is the percentage of votes in hth district, and
N is the total number of registered voters.

3 Comparison of the Polling and Actual Elec-

tion Results

Table 1 displays the survey results of each candidate in different races
with the associated margin of error, and the actual percentage of votes they
garnered in the actual election. Here, the candidate with an asterisk (*) next
to their name won the election.

Results show that not only the pre-election polling was able to successfully
predict the winning candidate, but the percentage of votes garnered was
also able to capture the percentage of votes within the margin of error. T-
test for the dependent sample signifies that there is no significant difference
(t16 = −0.176, p = 0.83) between pre-election and actual results. Indeed,
the sampling method is suitable and efficient. Although probability samples
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are not flawless and may encounter non-sampling errors and non-response,
they do eliminate potential sources of bias such as the likelihood of advocacy
groups skewing poll results by influencing others to abstain from participating
[5].

The accuracy of survey data and findings can be compromised by non-
sampling errors but when these are controlled for, the results can align with
the actual numbers as evidenced by the pre-election survey results. To pre-
vent errors in election surveys, it is crucial to address them during the design
phase [7].

4 Conclusion

Probability sampling has played a significant role in achieving pre-election
results that accurately reflect the true numbers. The election poll case sub-
stantiates claims that appropriate sampling technique is crucial to survey
research, especially in cross-sectional studies. Furthermore, it is essential not
only to select an adequate sample size but also to ensure that responders are
randomly selected in order to make valid population generalizations.

While this paper underscores the significance of random sampling, it is
worth noting that other methodological factors can impact the quality of
data and results. Future research endeavors may also consider magnifying
the lenses on other sources of error.

The findings and results of this study have many practical implications
for cross-sectional studies that aim to achieve generalization. It is common to
theses, dissertations, and even institutional researches to overlook the impor-
tance of sampling methodology, often simply reporting a formula. However,
the quality of results depends on the quality of input and sampling is of great
influence in this regard.
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