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Introduction to the Binomial Distribution Table

The binomial distribution table serves as an essential shortcut in the field of statistics, specifically

designed to streamline the calculation of probabilities within scenarios known as binomial
experiments. A true binomial scenario is rigidly defined by four characteristics: a fixed number of
trials (n), independence among all trials, the existence of only two possible outcomes (success or
failure) for each trial, and a constant probability of success ($p$) throughout the experiment.
Instead of navigating the computational complexity of the binomial probability formula--which often

involves cumbersome calculations of factorials and powers--this table allows statisticians and
students to instantly look up the probability associated with observing a precise number of
successes. This systematic and highly efficient approach is fundamental for introductory and
applied statistical analysis, delivering precise results without demanding extensive manual
computation.

Developing proficiency in interpreting and utilizing this table is a cornerstone of modern discrete
probability theory. The table's structure is meticulously organized around the three core defining

parameters of any binomial event. Once these parameters are accurately derived from the problem
description, locating the corresponding probability becomes an exceedingly simple task: identifying
the intersection point of the correct row and column. This inherent efficiency elevates the binomial
distribution table from a mere reference tool to a critical component of statistical education,
enabling rapid and accurate solutions for common problems involving binary outcomes.

Defining the Core Parameters for Table Lookup

To effectively translate a real-world problem into a usable table lookup, one must first clearly and
accurately identify the three critical parameters that define the binomial scenario. These values are
the indispensable inputs that map the unique experimental conditions onto the standardized
structure of the table, ensuring that the extracted probability is contextually correct. Misinterpreting
any single parameter, whether it is the number of trials or the constant success rate, will inevitably
lead to an incorrect probability result, thereby producing flawed conclusions regarding the
experiment's potential outcomes.

The following three values are required to successfully navigate and read the binomial distribution
table:

n: This signifies the total number of independent trials or observations conducted within the
experiment. For example, if a quality control process involves inspecting twenty items, n is equal to
20. The table is typically segmented by different values of n.

r (or k): This represents the specific number of "successes" for which the user is attempting to
determine the probability across the n trials. This value functions as the discrete random variable,

and its value must necessarily fall within the range of 0 to n, inclusive.

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Binomial_distribution
https://en.wikipedia.org/wiki/Probability
https://en.wikipedia.org/wiki/Binomial_experiment
https://en.wikipedia.org/wiki/Binomial_experiment
https://en.wikipedia.org/wiki/Binomial_probability_formula
https://en.wikipedia.org/wiki/Discrete_probability_theory
https://en.wikipedia.org/wiki/Discrete_probability_theory
https://en.wikipedia.org/wiki/Discrete_random_variable
https://statistics.arabpsychology.com/?p=13166
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning to Use the Binomial Distribution Table: A Practical Guide

p: This denotes the constant probability of success that applies to any single, given trial. A critical

requirement for the binomial distribution is that this probability must remain invariant (constant)
across every trial executed in the experiment.

By precisely specifying these three numerical inputs--the total number of trials (n), the target
number of successes (r), and the constant probability of success (p)--you gain the ability to use the
binomial distribution table to find the probability of obtaining exactly r successes within n trials. The
subsequent examples provide detailed illustrations of how these parameters translate directly into
table lookups and subsequent probability calculations across various types of statistical questions.

Case Study 1: Calculating Exact Probabilities ($P(X=r)$)

The most straightforward application of the binomial table involves determining the probability of
achieving an exact number of successes. This single-point probability calculation, often referred to
as finding the value of the point mass function $P(X=r)$, is located by finding the precise

intersection within the standardized statistical table that corresponds to the number of trials ($n$),

the probability of success ($p$), and the desired number of successes ($r$).

Question: Jessica is a basketball player who successfully converts 60% of her free-throw
attempts. If she steps up to the line to shoot 6 free throws, what is the probability that she makes
exactly 4 of them?

To solve this specific problem, we first must identify and define our three parameters: the total
number of trials is $n = 6%, the specific number of successes we are interested in is $r = 4$, and
the constant probability of success on a single attempt is $p = 0.60$. We then locate the dedicated
section of the binomial table corresponding to $n=6%$. Within this section, we trace down the
column labeled $p=0.60% until we reach and intersect the row designated for $r=43.

The relevant segment of the table, visually demonstrating the precise intersection of these
necessary parameters, is provided below. This visual mapping illustrates how a defined statistical
problem is directly translated onto the standardized table for the immediate retrieval of the answer:
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P
n r 01 05 10 15 20 25 30 35 40 45 50 .55 65 70 75
2 0| .980 .902 .810 .723 640 .563 490 423 .360 .303 .250 .203 .160| .123 .090 .063
1| .020 .095 .180 .255 .320 .375 420 455 480 495 500 495 .480| .455 420 .375
2| .000 .002 .010 .023 .040 .063 .090 .123 .160 .203 .250 .303 .360| .423 490 .563
3 0| .970 .857 .729 614 512 422 343 275 .216 .166 .125 .091 .064| .043 .027 .016
11 .029 135 243 325 .384 422 441 444 432 408 375 334 .288| .239 .189 .141
2| .000 .007 .027 .057 .096 .141 .189 .239 .288 .334 .375 .408 .432| .444 441 422
3| .000 .000 .001 .003 .008 .016 .027 .043 .064 .091 .125 .166 .216| .275 .343 422
4 0| 961 815 656 .522 410 316 .240 179 130 .092 .062 .041 .026| .015 .008 .004
11 .039 171 292 368 410 422 412 384 346 300 .250 .200 .154| .112 076 .047
2| .001 .014 .049 .098 .154 211 .265 .311 .346 .368 .375 .368 .346| .311 .265 .211
3| .000 .000 .004 .011 .026 .047 .076 .112 .154 200 .250 .300 .346| .384 412 422
4 ( .000 .000 .000 .001 .002 .004 .008 .015 .026 .041 .062 .092 .130| .179 .240 .316
5 0| .951 .774 590 444 328 237 .168 .116 .078 .050 .031 .019 .010| .005 .002 .001
11 .048 204 328 .392 410 .396 .360 .312 259 .206 .156 .113 .077| .049 .028 .015
2| .001 .021 .073 .138 .205 .264 309 .336 .346 .337 .312 .276 .230| .181 .132 .088
3| .000 .001 .008 .024 051 .088 .132 .181 230 .276 .312 337 .346| .336 .309 .264
4| .000 .000 .000 .002 .006 .015 .028 .049 077 113 .156 206 .259| .312 360 .396
5| .000 .000 .000 .000 .000 .001 .002 .005 .010 .019 .031 .050 .078| .116 .168 .237
[:] 0| 941 .736 .31 377 .262 178 .118 .075 .047 .028 .016 .008 .004| .002 .001 .000
1| .057 .232 354 399 .393 .35 .303 .244 187 .136 .094 .061 .037| .020 .010 .004
2| .001 .031 .098 .176 .246 297 .324 328 .311 .278 .234 .186 .138| .095 .060 .033
3| .000 .002 .015 .042 .082 .132 .185 .236 .276 .303 .312 .303, .276Y .236 .185 .132
000 .000 .001 .006 .015 .033 .060 .095 .138 .186 .234 .278 328 .324 297
5| .000 .000 .000 .000 .002 .004 .010 .020 .037 .061 .094 136 .18 .244 303 .356
6| .000 .000 .000 .000 .000 .000 .001 .002 004 .008 .016 .028 .047 .075 .118 178

By performing this exact lookup, we determine the probability value found at the intersection point.
Consequently, the probability that Jessica successfully makes exactly 4 out of her 6 free throws is
exactly 0.311. This single-point lookup represents the fundamental and simplest form of calculation
performed using the binomial probability distribution table.

Case Study 2: Determining Cumulative Probabilities ($P(X < 1)$)

While calculating the probability of an exact number of successes is useful, many practical
statistical scenarios require the determination of the probability associated with a range of
outcomes. When the question asks for the probability of achieving "less than" a certain number of
successes, we are calculating a cumulative probability, formally denoted as $P(X < r)$. Unlike the

exact calculation, this requires summing the individual probabilities of all possible successful
outcomes that fall below the specified upper threshold.

Question: Jessica makes 60% of her free-throw attempts. If she shoots 6 free throws, what is the
probability that she makes less than 4?

In this specific context, our parameters remain $n=6% and $p=0.60%. The condition "less than 4"
mathematically implies that the number of successes ($r$) could be 0, 1, 2, or 3. To find this total
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aggregate probability, we must calculate the individual probability for each of these four discrete
outcomes and then sum them together. This essential additive process is formalized as the
following equation:

P(makes less than 4) = P(makes 0) + P(makes 1) + P(makes 2) + P(makes 3)

Consequently, we must consult the binomial distribution table for the section corresponding to
$n=6%$ and $p=0.60% to retrieve the specific individual probabilities for $r=0%, $r=1$, $r=2$, and
$r=3%. Each of these necessary values is located using the same single-lookup method
demonstrated in Case Study 1, but this process must be repeated for every relevant value of $r$.
Once these individual probabilities are obtained from the table, they are aggregated to calculate
the final cumulative probability.

P
n rl o0 05 10 15 20 25 30 35 .40 45 50 .55 65 .70 .75
2 0| 980 .902 .810 .723 640 .563 .490 423 .360 .303 250 .203 .160| .123 .090 .063

1| .020 .095 .180 .255 .320 .375 420 .455 480 495 500 .495 .480| 455 420 .375

2| .000 .002 .010 .023 .040 .063 .090 .123 .160 .203 250 .303 .360| .423 490 .563

3 0| 970 857 729 614 512 422 343 275 216 .166 .125 .091 .064| .043 .027 .016
1| .029 135 243 325 384 422 441 444 432 408 375 .334 288| 239 189 .141

2| .000 .007 .027 .057 .096 .141 189 239 288 .334 375 408 .432| 444 441 422

3| .000 .000 .001 .003 .008 .016 .027 .043 .064 .091 .125 .166 .216| .275 .343 422

4 0| 961 815 .656 .522 410 .316 .240 .179 .130 .092 .062 .041 .026| .015 .008 .004
1| .039 171 292 368 410 422 412 384 346 .300 250 200 .154| 112 076 .047

2| 001 014 .049 098 .154 211 265 .311 346 .368 .375 .368 .346| .311 265 211

3| .000 .000 .004 .011 026 .047 .076 .112 154 200 250 .300 .346| .384 412 422

4| .000 .000 .000 .001 .002 .004 .008 .015 .026 .041 .062 .092 .130| .179 240 .316

5 0| 951 774 590 444 328 237 .168 .116 .078 .050 .031 .019 .010| .005 .002 .001
1| .048 204 328 .392 410 .396 .360 .312 259 206 .156 .113 .077| .049 028 .015

2| 001 021 073 .138 205 264 309 .336 .346 337 312 276 .230| .181 .132 088

3| .000 .001 .008 .024 .051 .088 .132 .181 230 .276 312 .337 .346| .336 .309 .264

4| .000 .000 .000 .002 .006 .015 .028 .049 077 .113 .156 206 .259| .312 .360 .396

5| .000 .000 .000 .000 .000 .001 .002 .005 .010 .019 .031 .050 .078| .116 .168 .237

_ v

[:] ol 941 735 531 377 262 178 118 .075 .047 .028 .016 .008 [.004] .002 .001 .000
1| 057 232 354 309 393 .356 .303 .244 187 .136 .094 .061 [.037] .020 .010 .004

2| 001 031 .098 .176 246 297 324 328 311 .278 234 .186 |.138] .095 .060 .033

3| 000 .002 .015 .042 082 .132 .185 236 276 .303 .312 .303 |.276] 236 .185 .132

4| .000 .000 .001 .006 .015 .033 .060 .095 .138 .186 .234 278 311 .328 .324 207

5| .000 .000 .000 .000 .002 .004 .010 .020 .037 .061 .094 .136 .187 .244 303 .356

6| .000 .000 .000 .000 .000 .000 .001 .002 .004 .008 .016 .028 .047 .075 .118 .178

Referring to the table excerpt, we extract the respective values: $P(0) = 0.004$, $P(1) = 0.0373,
$P(2) = 0.138%, and $P(3) = 0.276%. Summing these individual values yields the total probability:
$P(text{makes less than 4}) = 0.004 + 0.037 + 0.138 + 0.276 = 0.4553%. Therefore, the probability
that Jessica makes fewer than 4 free throws in 6 attempts is calculated as 0.455.
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Case Study 3: Utilizing the Complementary Rule ($P(X ge r)$)

A similarly important cumulative calculation is required when the goal is to determine the
probability of achieving a number of successes that is "greater than or equal to" a specific value,
frequently represented as $P(X ge r)$. This calculation demands the summation of probabilities
within the upper tail of the discrete distribution.

Question: Jessica makes 60% of her free-throw attempts. If she shoots 6 free throws, what is the
probability that she makes 4 or more?

Given our parameters $n=6$ and $p=0.60%, the condition "4 or more" explicitly means that the
number of successful attempts ($r$) could be 4, 5, or 6. We must therefore sum the individual
probabilities for these outcomes. This specific summation accurately represents the probability
associated with the upper tail of the distribution:

P(makes 4 or more) = P(makes 4) + P(makes 5) + P(makes 6)

We proceed by locating these three distinct probabilities in the binomial distribution table for $n=63$
and $p=0.60%. This calculation is structurally identical to the previous cumulative example, but
here we focus on the higher range of potential successes within the fixed number of trials. For
distributions with a very large $n$, calculating the complement ($1 - P(X < 4)$) can sometimes be
computationally simpler, but for $n=6$, direct summation is preferred.
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p
n r 01 05 10 15 20 25 30 35 40 45 50 .55 65 70 75
2 0| .980 902 .810 .723 640 .563 490 423 360 .303 .250 .203 .160( .123 .090 .063
11 .020 .095 .180 .255 .320 .375 420 .455 480 495 .500 495 .480| .455 420 375
2| .000 .002 .010 .023 .040 .063 .090 .123 160 .203 .250 .303 .360| .423 .490 .563
3 0| .970 .857 .729 614 512 422 343 275 216 .166 .125 .091 .064| .043 .027 .016
11 .028 135 243 325 .384 422 441 444 432 408 375 .334 .288| .239 .189 .141
2| .000 .007 .027 .057 .096 .141 189 .239 .288 .334 375 408 .432| .444 441 422
3| .000 .000 .001 .003 .008 .016 .027 .043 064 .091 .125 166 .216| .275 .343 422
4 0| 961 815 .656 .522 410 .316 .240 .179 130 .092 .062 .041 .026| .015 .008 .004
11.038 171 292 368 410 .422 412 .384 346 .300 .250 .200 .154| .112 .076 .047
2| .001 .014 .049 .098 .154 211 265 311 346 .368 .375 .368 .346| .311 .265 .211
3| .000 .000 .004 .011 .026 .047 .076 .112 154 200 .250 .300 .346| .384 .412 422
4| .000 .000 .000 .001 .002 .004 .008 .015 026 .041 062 .092 .130| .179 240 316
5 0| 951 .774 590 444 328 237 .168 .116 .078 .050 .031 .019 .010| .005 .002 .001
1] .048 204 328 392 410 .39 .360 .312 259 206 .156 .113 .077| .049 .028 .015
2| .001 .021 .073 .138 .205 .264 309 .336 .346 .337 312 276 .230| .181 .132 .088
3| .000 .001 .008 .024 .051 .088 .132 .181 230 .276 .312 337 .346| .336 .309 .264
4| .000 .000 .000 .002 .006 .015 .028 .049 077 113 166 .206 .259| .312 .360 .396
5| .000 .000 .000 .000 .000 .001 .002 .005 .010 .019 .031 .050 .078| .116 .168 .237
[:] 0| 941 736 531 377 262 .178 118 .075 .047 .028 .016 .008 .004| .002 .001 .000
1| .0657 232 .354 399 .393 .356 .303 .244 .187 .136 .094 .061 .037| .020 .010 .004
2| .000 .031 .098 .176 246 297 324 328 311 278 234 186 .138| .095 .060 .033
3| .000 .002 .015 .042 .082 .132 185 .236 .276 .303 .312 303  .276y .236 .185 .132
4|—000 000 .001 .006 .015 .033 .060 .095 .138 .186 .234 .278" |.311| .328 .324 297
5| .000 .000 .000 .000 .002 .004 010 .020 .037 .061 .094 136 |.187] .244 303 .356
.000 .000 .000 .000 .000 .000 .001 .002 .004 .008 .016 .028 |.047] .075 .118 178

By extracting the corresponding probabilities from the table--$P(4) = 0.311$, $P(5) = 0.1873%, and
$P(6) = 0.047%--we perform the required summation. The total probability is calculated as:
$P(text{makes 4 or more}) = 0.311 + 0.187 + 0.047 = 0.545%. Consequently, the probability that
Jessica makes 4 or more free throws in 6 attempts is 0.545.

Summary and Limitations of the Binomial Table

Mastering the use of the binomial distribution table grants immediate access to essential statistical
insights without the necessity of resorting to complex, error-prone manual calculations. The
fundamental skill required when applying the table is the ability to recognize and differentiate
whether the statistical question asks for a single, exact probability (a point mass calculation) or a
broader cumulative probability (which requires the summation of multiple point probabilities). Exact
calculations require nothing more than a single, precise lookup based on the intersection of the
defined $n$, $r$, and $p$ values.

In sharp contrast, cumulative calculations--such as those involving phrases like "less than," "at

most," "more than," or "at least"--demand a careful, systematic summation of all the relevant
individual probabilities retrieved from the table. It is important for the user to understand the

distinction between the standard point probability tables discussed here and specialized cumulative
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binomial tables (which are offered in some advanced statistical resources). When using a standard
table, the user is always responsible for manually performing the summation required for
cumulative events.

Finally, while the table is exceptionally efficient, it is inherently limited to the discrete values of $n$
(number of trials) and $p$ (probability of success) predetermined and printed by the publisher. For
scenarios involving values outside this predefined range--for instance, when $n=100$ or when the
specific $p$ value is not tabulated (e.g., $p=0.342%)--statistical software or the original binomial
probability formula must be utilized. Nevertheless, for the vast majority of standard introductory and

academic problems, the binomial distribution table remains a powerful, foundational, and
indispensable tool for accurately understanding and calculating discrete probability outcomes.
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