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Confidence interval proportion practice problems

A, practical problems 1. Three things influence the margin of error in an estimate of the confidence interval of an average population: sample size, variability in the population and confidence level. For each of these quantities separately, it briefly explains what happens to the margin of error as this quantity increases. 2 .. A survey of 1000 calipers
Finders reports that 48% is enthusiastic about the opportunity to take a class of statistics. Build a 95% confidence interval on the true proportion of the Californians who are enthusiastic about taking a class of statistics. Be sure to declare / control hypotheses. 3. Since your interval contains values above 50% and then discovers that it is plausible that
more than the state of the state feels this way, remains a great question mark in your mind. Suppose you decide to want to refine your estimate of the proportion of the population and cut the width of your interval to half. Double your sample size do this? How big will a sample to cut the width of the interval to half? How big a sample will be to reduce
your interval to the point where 50% will not be included in a 95% confidence interval centered on the estimate of point .48? 4. A random sample of 67 laboratory rats is captivating to cross a labyrinth and a 95% confidence interval is built in the average time that takes rats to do so. A [2,3min, 3.1 min]. Which of the following statements is / are true?
(More than a statement can be corrected.) (A) 95% of laboratory rats in the sample executed the maze between 2.3 and 3.1 minutes. (B) 95% of laboratory rats in the population would carry the labyrinth between 2.3 and 3.1 minutes. (C) There is a probability of 95% that the average sample time is between 2.3 and 3.1 minutes. (D) there is a
probability of 95% that the population means between 2.3 and 3.1 minutes. (E) If you should take many random samples of 67 laboratory rats and take a medium sample of mazed salad times, about 95% of the time, the average of the sample would be between 2.3 and 3.1 minutes. (F) If you have to take many random samples of 67 laboratory rats and
build maze force time confidence intervals, about 95% of time, the interval would contain the population. [2.3, 3.1] This is that of such a possible range I calculated from the random sample that I actually observed. (G) [2.3, 3.1] is the set of possible values of the maze average temporaggio population that are consistent with the observed data, where A
¢ 4,— A "consistent" means that the average of the sample observed falls in the middle (A ¢ 4,— "" typicalA ¢ 4,—) 95% of the sampling distribution for that parameter value. 5. Two students are making a statistics project in which toy parachuting soldiers released from a building and try to make them land in a Hula-Hoop target. They count the
number of soldiers who succeed and the number of total drops. In a relationship that analyzes their data, they write the following: "We have built an estimate of the 95% confidence interval of the proportion of jumps in which the soldier has landed in the target, and we have [0.50, 0.81]. We can be sure of 95% that the soldiers are landed in the target
between 50% and 81% of the time. As the army wishes an estimate with a greater accuracy of this (a closer confidence interval) we would like to repeat The study with a larger sampling dimension or repeat our calculations with a higher level of confidence. "How many errors can you find the previous paragraph? When you answered, click here for
solutions. During an electoral year, we see articles in the newspaper that the state-trust intervals in terms of proportions or percentages. To a survey for a particular candidate running for President could show that the candidate has 40% of the vote within three percentage points (if the sample is large enough). Often election polls are calculated with
95% confidence, so chickens would be 95% confident that the true proportion of voters favoring the candidate would be between 0.37 and 0.43.Insors in the stock market are interested in the true proportion That goes up and down every week. Companies that sell personal computers are interested in the proportion of families in the United States
who own personal computers. Confidence intervals can be calculated for the actual proportion of stocks that go up or down every week and for the true proportion of families in the United States who own personal computers. The procedure to find the confidence interval for a population's proportion is similar to that for the average population, but
the formulas are a bit different even if conceptually identical. While the formulas are different, they are based on the same mathematical foundation that there are data from the central limit theorem. Due to this we will see the same basic format using the same three information: the sample value of the parameter in question, the standard deviation
of the relevant sampling distribution and the number of standard deviations must have confidence in our esteem we desire. How do you know you have to do with a proportion problem? First of all, the underlying distribution has a binary random variable and therefore is a binomial distribution. (There is no mention of an average or media.) If X is a
binomial random variable, then X ~ B (N, P) where N is the number of tests and p is the probability of a success. To form a sample proportion, take X, the random variable for the success number and divide it from N, the number of tests (or sample size). The random variable pA ¢ 4,— A2 (read "p = press") is the proportion of the sample, p A ¢ 4,— &2 =
xnp A ¢ &4,— 42 = xn (sometimes the random variable is denoted as P ~ P ~, Read "P Hat".) P Number of successes in the samllen = The sample size The formula for the confidence interval for a proportion of the population follows the same format as for an estimate of an average population. Remembering the sampling distribution for the proportion
from chapter 7, the standard deviation was found: A”ae'p '= P (1A'p) nA"e'p' = p (1A'p) nle interval Confidence for a population proportion, then, it becomes: P = pA ¢ 4,~AAA +[Z (A2)PA¢ 4,-A2(1 -pA¢4,—-A>)nlp=pA¢A—-A2A +[Z (A2) PA ¢ 4,— A2 (14, A?) N (A2) Z (A2) is set according to our desired confidence and ... A2 (1 A ° A2) NPA, A2
(1a, A?) N is the standard deviation of sampling distribution. The proportions of the sample p ... A2 and q A, A? are estimates of the proportions of unknown population p and Q. The esteemed proportions pA, 42 and q, A? are used because p and q are not known. Remember that when P is moving more than 0.5 binomial distribution becomes less
symmetrical. Because we are estimating the combination with normal symmetrical distribution further from the symmetrical of the binomial becomes less confidence we have in the esteem. This conclusion can be demonstrated through the following analysis. The proportions are based on the distribution of binomial probability. The possible results
are binary, A ¢ 4,— A "successful" or A ¢ 4,— A "failure". This gives rise to a proportion, meaning the percentage of results that are A ¢ 4,— A "succeeded". Binomial distribution could be fully understood if we knew only the probability of a success in any test, called P . The average and the standard deviation of the binomial were found: Az A% = np i +
=np A e '= np q A"@' = np q has also been shown that the combination could be estimated by normal distribution If the NP and NQ were greater than 5. From the discussion above, it was found that the standardizing formula for binomial distribution is: Z = P '- P (PQN) Z = P' - P (PQN) which is not " other than a restoration of the general
standardizing the formula with appropriate substitutions for I + and A e 'from binomial. We can use normal standard distribution, reason Z is in the equation, because the normal distribution is the distribution of the binomial. This is another example of the Central Limit Theorem. We have already seen that the distribution of sampling of means is
distributed normally. We recall the extension of the discussion of Chapter 7 on the distribution of samples of proportions and the conclusions of the central limit theorem. Now we can manipulate this formula in the same way that we found the trust intervals by a means, but to find the trust interval for the parameter of the binomial population, p. p' -
Zap'q n=p'+ Zap'q np-Zap'q'n = p'+Zap'q' n Where p'q' = x/n, the estimate taken from the point This is because we do not know p, in fact, this is exactly what we are trying to estimate. Unfortunately, there is no correction factor for cases where the sample size is small so np” and nq' must always be greater than 5 to develop an estimate of the
range for p. Suppose a market research company is assumed to estimate percent of adults living in a large city that have cell phones. Five hundred adult residents randomly selected in this city are examined to determine whether they have cell phones. Of the 500 sample people, 421 answered yes - they own cell phones. Using a 95% confidence level,
calculate an estimate of the confidence interval for the true proportion of adult residents of this city who have cell phones. The solution step by step. Leave X = the number of people in the sample that have cell phones. X is binomial: the random variable is binary, people have a mobile phone or do not. To calculate the confidence interval, we must find
p’, d.n = 500 x = the number of successes in the sample = 421 p“ =421 500 =0.842 p " = 421 500 =0.842 p’ = 0.842 is the proportion of the sample; This is the estimate of the percentage point of the population. Since the level of trust required is CL = 0,95, thena =1-CL =1-0,95 = 0.05 (a2 ) = 0.025. This can be found using the standard
normal probability table in table 13.6. This can also be found in the student table at column 0.025 and infinite freedom levels because at infinite levels of freedom students t-distribution becomes the standard normal distribution, Z.The confidence interval for the true percentage of binomial populationisp'-Z ap'q'n = p' + Z a p'q’' n p'- Replacement
values from above we find the trust range is: 0.8p=<10 It is estimated with 95% confidence that between 81% and 87.4% of all adult residents of this city have mobile phones. Explanation of 95% confidence LevelNinety-five percent of the confidence intervals built in this way would contain the true value for the percentage of population of all adults
resident in this city who have cell phones. Suppose 250 randomly selected people are examined to determine whether they have a tablet. Of the 250 respondents, 98 reported owning a tablet. Using a 95% level of trust, calculate an estimate of the confidence interval for the true proportion of people who own tablets. The Dundee Dog Training School
has a larger percentage of customers competing in competitive professional events. A trusted range is built for the population of dogs who compete in professional events from 150 different training schools. The lower limit is determined to be 0.08 and the upper limit is determined to be 0.16. Determine the level of trust used to build the percentage of
the population of dogs competing in professional events. Let's start with the formula for a confidence interval for a proportion because therandom is binary; or the customer competes in professional events of competitive dogs or their Successively troviamo la prozione del campione: € 2 = 0.08 + 0.162 = 0.12€ 2 = 0.08 + 0.162 = 0.12 Il = che
costituisce l'intervallo di confidenza & quindi 0.04; 0.12 + 0.04 = 0.16 and 0.12 A '0.04 = 0.08, i confini dell'intervallo di confidenza. Infine, risolviamo per Z. [za
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