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Exam Information

Subject: Statistics 04 (inferential statistics)
Level: 2" Year, Economy

University: University of Khenchela
Academic Year: 2024/2025 o
Full Name: bA. onde. .&L\rlﬂﬂ"‘t-

Exercise 01 (07p): An automatic machine produces parts with an average mas:cgs kg and a standard deviation of 0.25
g- The production manager wants to control the mass of these parts by taking a sample of 100 pieces. Assume that the
production is large enough. Let R be the random variable repres ting the mean mass of the sample taken.
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1-What is the formula 2- What should be the sample si at least a 0.95
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Exercise 02 (05p): An olive oil bottler advertises 500 ml per bottle. A check of the filling process indicates that the
average volume dispensed is indeed 500 ml. Knowing that discerning customers value consistency in the quantity of
oil, the bottler must ensure that there is not too much variation between the bottles. For quality control purposes,
the process variance must be at most 4 ml? (corresponding to a standard deviation of 2 ml). Considering the bottling
process, we can assume that the volume of oil in the bottles follows a normal distribution. A random sample of 24
bottles is taken from the production line, and the sample variance is measured to be s? = 5.5 mi%.

Can we conclude, at a 5% significance level, that the true variance of the filling process is greater than the required
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A 5% significance level means: put (X) in the correct answer:
e[TJThere is a 5% chance the Hj is true

-DThere Is @ 95% chance that the sample variance is incorrect
-’ulf H, Is rejected, it must be false

-mlf we repeated the sampling many times, 5% of the time
we would wrongly reject Hy. ( \ \
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Exercise 03 (04 p): A public establishment wants to estimate the population average monthly income of

undocumented workers in a large city. The establishment implements a data collection process where it begins with

a few known participants and asks each of them to refer more individuals. Eventually, data is gathered from 120

respondents using this method. From previous research, it is known that the population standard deviation of

monthly income is 8,000 DZD. The sample average from the 120 respondents is 45,000 DZD.

* Suppose the establishment provides you with this data and requires you, as their employe
estimate the true population average income at a 95% confidence level. Based on the data provided, what would
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Exercise 04 (04 p): The East- West Highway Company conducts several affic co dit ns on its network
A long-term observation process has shown that the number of cars expected to approach a toll collection point
at a location called "J" in the direction of the capital on Sundays between 7 PM and 8 PM is a random variable
following a normal distribution with a mean of 4500 and a standard deviation of 700. The company estimates that
next year, on a given Sunday, the number of cars passing through this toll station between 7 PM and 8 PM in the
direction of the capital will be recorded through X, the annual average of 60 recorded values.

d researcher, to

1- Determine the sampling distribution of the annual means that may be computed each year (for more
than 60 Sundays). — ( See the cenien /\ G flan EXRNSen )

2- Why does X ¢, follow a normal distribution with param ters X~ N(4500 m)?
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