Standard normal table

Standard normal table

A standard normal table, also called the unit normal table or Z table, is a mathematical table for the values of @,
which are the values of the cumulative distribution function of the normal distribution. It is used to find the
probability that a statistic is observed below, above, or between values on the standard normal distribution, and by
extension, any normal distribution. Since probability tables cannot be printed for every normal distribution, as there
are an infinite variety of normal distributions, it is common practice to convert a normal to a standard normal and

then use the standard normal table to find probabilities.[l]

Normal and standard normal distribution

Normal distributions are symmetrical, bell-shaped distributions that are useful in describing real-world data. The
standard normal distribution, represented by the letter Z, is the normal distribution having a mean of 0 and a

standard deviation of 1.

Conversion

If X is a random variable from a normal distribution with mean p and standard deviation o, its Z-score may be
calculated from X by subtracting u and dividing by o.
X —p
g
For the average of a sample from a population in which the mean is u and the standard deviation is o, the standard
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deviation is o/n:
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Reading a Z table

Z

Formatting / layout
Z tables are composed as follows:

* The label for rows contains the first two most significant digits of Z.

* The label for columns contains the least significant digits of Z.

* The values within the table are the probabilities. These probabilities are calculations of the area under the normal
curve from the starting point to Z

Example: To find 0.69, one would look down the rows to find 0.6 and then across the columns to 0.09 which would
yield a probability of 0.25490 for a cumulative from mean table or 0.7549 from a cumulative table.
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Types of tables
Z tables use at least three different conventions:
Cumulative

gives a probability that a statistic is less than Z. This equates to the area of the distribution below Z. Example:
Prob(Z < 0.69) = 0.7549. This value is found directly from the table.

Complementary cumulative
gives a probability that a statistic is greater than Z. This equates to the area of the distribution above Z.

Example: Find Prob(Z = 0.69). Since this is the portion of the area above Z, the proportion that is greater than Z is
found by subtracting Z from 1. That is Prob(Z = 0.69) = 1 - Prob(Z < .69) or Prob(Z = 0.69) =1 - .7549 = .2451.

Cumulative from mean

gives a probability that a statistic is between 0 (mean) and Z. Example: Prob(0 < Z < 0.69) = 0.2549

Table examples

Cumulative table
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This table gives a probability that a statistic is
less than Z. This equates to the area of the
distribution below Z.

z | 000 | 001 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09

0.0 | 0.5000 | 0.5040 | 0.5080 | 0.5120 | 0.5160 | 0.5199 | 0.5239 | 0.5279 | 0.5319 | 0.5359

0.1|0.5398 | 0.5438 | 0.5478 | 0.5517 | 0.5557 | 0.5596 | 0.5636 | 0.5675 | 0.5714 | 0.5753

0.2 0.5793 | 0.5832 | 0.5871 | 0.5910 | 0.5948 | 0.5987 | 0.6026 | 0.6064 | 0.6103 | 0.6141

0.3 0.6179 | 0.6217 | 0.6255 | 0.6293 | 0.6331 | 0.6368 | 0.6406 | 0.6443 | 0.6480 | 0.6517

0.4 0.6554 | 0.6591 | 0.6628 | 0.6664 | 0.6700 | 0.6736 | 0.6772 | 0.6808 | 0.6844 | 0.6879

0.5]0.6915 | 0.6950 | 0.6985 | 0.7019 | 0.7054 | 0.7088 | 0.7123 | 0.7157 | 0.7190 | 0.7224

0.6 | 0.7257 | 0.7291 | 0.7324 | 0.7357 | 0.7389 | 0.7422 | 0.7454 | 0.7486 | 0.7517 | 0.7549

0.7 0.7580 | 0.7611 | 0.7642 | 0.7673 | 0.7704 | 0.7734 | 0.7764 | 0.7794 | 0.7823 | 0.7852

0.8 0.7881 | 0.7910 | 0.7939 | 0.7967 | 0.7995 | 0.8023 | 0.8051 | 0.8078 | 0.8106 | 0.8133

0.90.8159 | 0.8186 | 0.8212 | 0.8238 | 0.8264 | 0.8289 | 0.8315 | 0.8340 | 0.8365 | 0.8389

1.0 | 0.8413 | 0.8438 | 0.8461 | 0.8485 | 0.8508 | 0.8531 | 0.8554 | 0.8577 | 0.8599 | 0.8621

1.1 0.8643 | 0.8665 | 0.8686 | 0.8708 | 0.8729 | 0.8749 | 0.8770 | 0.8790 | 0.8810 | 0.8830

1.2 0.8849 | 0.8869 | 0.8888 | 0.8907 | 0.8925 | 0.8944 | 0.8962 | 0.8980 | 0.8997 | 0.9015

1.3|0.9032 | 0.9049 | 0.9066 | 0.9082 | 0.9099 | 0.9115 | 0.9131 | 0.9147 | 0.9162 | 0.9177

1.4|0.9192|0.9207 | 0.9222 | 0.9236 | 0.9251 | 0.9265 | 0.9279 | 0.9292 | 0.9306 | 0.9319

1.5/ 0.9332 | 0.9345 | 0.9357 | 0.9370 | 0.9382 | 0.9394 | 0.9406 | 0.9418 | 0.9429 | 0.9441
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Cumulative from mean (0 to Z)

z

This table gives a probability that a statistic is

between 0 (mean) and Z.
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1.4|0.41924 | 0.42073 | 0.42220 | 0.42364 | 0.42507 | 0.42647 | 0.42785 | 0.42922 | 0.43056 | 0.43189

1.5/ 0.43319 | 0.43448 | 0.43574 | 0.43699 | 0.43822 | 0.43943 | 0.44062 | 0.44179 | 0.44295 | 0.44408

1.6 | 0.44520 | 0.44630 | 0.44738 | 0.44845 | 0.44950 | 0.45053 | 0.45154 | 0.45254 | 0.45352 | 0.45449

1.7 | 0.45543 | 0.45637 | 0.45728 | 0.45818 | 0.45907 | 0.45994 | 0.46080 | 0.46164 | 0.46246 | 0.46327

1.8 | 0.46407 | 0.46485 | 0.46562 | 0.46638 | 0.46712 | 0.46784 | 0.46856 | 0.46926 | 0.46995 | 0.47062

1.9 0.47128 | 0.47193 | 0.47257 | 0.47320 | 0.47381 | 0.47441 | 0.47500 | 0.47558 | 0.47615 | 0.47670

2.0 (0.4772510.47778 | 0.47831 | 0.47882 | 0.47932 | 0.47982 | 0.48030 | 0.48077 | 0.48124 | 0.48169

2.1|0.48214 | 0.48257 | 0.48300 | 0.48341 | 0.48382 | 0.48422 | 0.48461 | 0.48500 | 0.48537 | 0.48574

2.20.48610 | 0.48645 | 0.48679 | 0.48713 | 0.48745 | 0.48778 | 0.48809 | 0.48840 | 0.48870 | 0.48899

2.3]0.48928 | 0.48956 | 0.48983 | 0.49010 | 0.49036 | 0.49061 | 0.49086 | 0.49111 | 0.49134 | 0.49158

2.4 (0.49180 | 0.49202 | 0.49224 | 0.49245 | 0.49266 | 0.49286 | 0.49305 | 0.49324 | 0.49343 | 0.49361

2.5[0.49379 | 0.49396 | 0.49413 | 0.49430 | 0.49446 | 0.49461 | 0.49477 | 0.49492 | 0.49506 | 0.49520

2.6 | 0.49534 | 0.49547 | 0.49560 | 0.49573 | 0.49585 | 0.49598 | 0.49609 | 0.49621 | 0.49632 | 0.49643

2.7 1 0.49653 | 0.49664 | 0.49674 | 0.49683 | 0.49693 | 0.49702 | 0.49711 | 0.49720 | 0.49728 | 0.49736

2.8 (0.49744 1 0.49752 | 0.49760 | 0.49767 | 0.49774 | 0.49781 | 0.49788 | 0.49795 | 0.49801 | 0.49807

2.9(0.49813 | 0.49819 | 0.49825 | 0.49831 | 0.49836 | 0.49841 | 0.49846 | 0.49851 | 0.49856 | 0.49861

3.0 [ 0.49865 | 0.49869 | 0.49874 | 0.49878 | 0.49882 | 0.49886 | 0.49889 | 0.49893 | 0.49896 | 0.49900

[2]

Examples of use
A professor's exam scores are approximately distributed normally with mean 80 and standard deviation 5.

* What is the probability that a student scores an 82 or less?

82—80)
5]

P(X<82)=P (z < = P(Z < 0.40) = 0.15542+0.5000 = 0.65542

* What is the probability that a student scores a 90 or more?

90 — 80
P(X >90)=P (Z > T) = P(Z > 2.00) =1-P(Z < 2.00) = 1-0.9772 = 0.0228
* What is the probability that a student scores a 74 or less?

74 — 80
P(X<T4) =P (Z < T) — P(Z < —1.20) = 0.1151
If the table does not have negatives, one uses:
P(Z < —1.20) = P(Z = 1.20) =1-0.8849 = 0.11561
* What is the probability that a student scores between 78 and 88?

P(18<X <8)=P (78—;80 <zZ< @) = P(—0.40 < Z < 1.60) = P(Z < 1.60)—P(Z < —0.40) = 0.9452—0.3446 = 0.6006
* What is the probability that an average of three scores is 82 or less?
82 — 80

PX<82)=Plz< = P(Z < 0.69) = 0.7549
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