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1. Introduction 
In classical statistics, data collection can be performed through total or partial observation. 

While total observation ensures complete coverage, it is often impractical due to time, cost, and 
logistical constraints. Instead, partial observation, or survey research, relies on extracting a sample 
from the population to infer characteristics about the whole. This approach falls within inferential 
statistics and allows researchers to make predictions and validate hypotheses efficiently. 

The fundamental goal of survey research is to estimate the characteristics of a statistical 
population using a subset of its units. By applying probability theory, researchers can infer unknown 
population parameters based on sample data. This paper discusses the conceptual framework of 
survey-based research, highlighting key statistical properties that ensure the reliability of estimation 
procedures. 

 
2. Specific Concepts of Research Using Surveys 
Classical statistics include total observation, which is a method of obtaining data. However, 

to acquire more concise information, it is necessary to apply the method of partial observation, 
which is part of inferential statistics (survey research) and consists of using a sample from the 
statistical population. 

Survey research aims to understand the statistical population based on observations of 
multiple samples or just one. It is characterized by estimating the characteristics of statistical 
distributions to verify the desired hypothesis and make potential statistical predictions. 

The purpose of partial research is to estimate the results of data processing obtained from a 
sample using probability theory on the unknown parameters of the studied population. 

In survey research, two characteristics are studied: the statistical population to be examined 
and the sample used to obtain the population parameters. These must have the same methodological 
content. 

The statistical population consists of all units subjected to the research phenomenon, where 
the volume is denoted by N, and the alternative variable is denoted by M. 

The sample (partial community, selection, specimen, etc.) is the unit extracted from the 
statistical population to collect data and generalize the results obtained from processing them. The 
volume of this sample is denoted by n. 

 
3. Relationships between Partial and Total Research 

●​ Partial Research: n<Nn  
●​ Total Research: n=Nn 

In other words, from a statistical population (a specific population, not just any), multiple 
samples of different volumes and structures can be drawn. 

Mean and variance are specific values for the sample and statistical population, and as such, 
they are denoted and calculated differently, depending on the reference level. Their determination is 
illustrated in the table below: 

 
Figure 1. Mean and Variance Formula (Mnerie, et. al., 2012) 
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4. Estimation as a Statistical Parameter 
Estimation is the process through which a parameter is estimated with a certain probability, 

either through point estimation (a single value) or confidence interval estimation, where the 
unknown significance of the population parameters is evaluated based on the recorded data from a 
sample extracted from it. (UMFCV.RO, 2020) 

●​ Point estimation involves calculating a single, admissible value for the sought parameter 
based on data from the sample units. (Spătaru, 2004) 

●​ Confidence interval estimation defines the limits of a possible range in which the true value 
of the population parameter is expected to fall. 
The estimator represents a statistical measure used to evaluate an unknown population 

parameter. This results from the process of statistical inference or induction and has an associated 
probability that determines its accuracy or confidence level. 

Estimation illustrates the effectiveness of an estimator for the examined parameter, based on 
a sample. It is defined so that, for various drawn samples, the estimated values should closely 
approximate the unknown population parameter as much as possible. 

The specific value of the estimator and the estimation is determined by three properties: 
1.​ Unbiasedness 
2.​ Convergence 
3.​ Efficiency 

An estimator is considered unbiased if its mean is equal to the true value of the 
corresponding parameter. The estimator's value is closer to the true value of the population 
parameter as the sample size increases (n → N). 

An estimator is biased if its mean is not consistently equal to the true value of the 
corresponding parameter but has some deviation or difference from the true value. 

A convergent estimator is one whose variance tends to zero as the sample size approaches 
the total population size (n → N). 

An estimator is absolutely correct if it is both unbiased and sufficient.​
An estimator is correct if it is biased but sufficient.​
An estimator is efficient if it has the smallest variance compared to any other estimator 
computed for the same sample of size n. 
 
5. Rigorous Estimation of Mean and Variance 

Let m be the unknown population mean. The sample-based estimator is denoted as . In this case, 

it can be demonstrated that is an unbiased and sufficient estimator of m. Thus, the sample mean 
is considered an absolutely correct estimator of the population mean (m). 

If the unknown variance of the population is denoted by σ2, and its estimator, calculated 
from the sample, is marked as S2, it can be proven that S2 is an unbiased and sufficient estimator of 
σ2. 

Therefore, the sample variance (S2) is a correct estimator of the population variance (σ2). 
Regarding the point estimation of population parameters, it is effective only for very large samples. 
In economic procedures, parameter evaluation is preferably based on an interval of values 
(confidence interval), which can also be estimated from smaller samples. 

 
6. Estimation of Variance and Mean Using the Confidence Interval 
Confidence interval estimation involves determining a range of values, with a certain 

probability, within which the unknown population parameter is expected to fall. 
(Cărbunaru-Băcescu, 2009) 

The probability that the population parameter is within the confidence interval is denoted by 
p and is called the confidence level. 
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Conversely, the probability that the unknown population parameter falls outside the 
confidence interval is denoted by α, calculated as α=1−p, and is referred to as the significance level. 

Typically, the confidence interval limits are defined as: 
●​ Lower limit: Li 
●​ Upper limit: Ls 

The probability that an unknown population parameter, denoted by θ, lies within the confidence 
interval is given by: 

 
Figure 2. Probability Calculation Formula 

 
7. Confidence Interval Estimation of Population Mean (m) 
In economic applications, this process is commonly applied as follows: 
If the sample size is less than 30 (n≤30n), and the population variance (σ2) is variable, the 

confidence interval for the mean is estimated using the Student’s distribution with v=n−1 degrees of 
freedom: 

 
Figure 3. Mean Calculation Formula 

where: 

represents the sample mean. 
s is the sample standard deviation estimator. 
t is the tabular value from the Student’s t-distribution, depending on α/2 and n−1 degrees of 

freedom. 
 

8. Confidence Interval Estimation of Population Variance (σ²) 
The estimation of variance (σ2) through the confidence interval is determined using the 

chi-square (X2) distribution: 

 

Figure 4. Variance Estimation Formula 
where: 

●​ n is the sample size. 
●​ s2 is the sample variance estimator, calculated from sample data. 
●​ σ2 is the unknown population variance. 
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●​  ​
represents tabular values of the X2 distribution for n−1 degrees of freedom. 
 
9. Estimation of Standard Deviation 
The confidence interval for standard deviation is determined by taking the square root of the 

variance confidence interval limits: 

 
Figure 5. Standard Deviation Formula 

 
10. Conclusion 
Survey research serves as a fundamental tool in statistical inference, allowing researchers to 

derive insights about a population from a sample. The accuracy of estimations depends on the 
properties of the chosen estimators, with unbiasedness, efficiency, and consistency being critical. 
Confidence intervals enhance reliability by accounting for estimation uncertainty. By applying 
rigorous statistical methods, researchers can ensure robust conclusions and meaningful predictions 
based on survey data. 
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