Lecture 2
Something you need to remember about Statistics - I.

No measurement made is ever exact...

Rules for rounding off numbers:

RESULT

SYSTEMATIC ERROR (determinate error)

RANDOM ERROR

PRECISION

ACCURACY



ABSOLUTE UNCERTAINTY
RELATIVE UNCERTAINTY =
PERCENT RELATIVE UNCERTAINTY =

PROPAGATION OF UNCERTAINTY FROM RANDOM ERROR



PROPAGATION OF UNCERTAINTY FORM SYSTEMATIC ERROR

GAUSSIAN DISTRIBUTION




Homework:

Problem 1. Fill the table using the method we discussed.

Function Uncertainty Function Uncertainty
y=X+x y =X
y =% —X, y =log X
y=Inx
y=X"X,
y = X y =10"
X,
y=¢e’
Problem 2.

Use the table for the area for the normal (u = 0 and ¢ = 1) error curve (Table 4-1 in the lecture
notes) and determine what fraction of Gaussian population lies within the following interval: from
(u-o) to (u-0.50).




Appendix A

1 et X—p X-X
=———¢ z= ~
= s s
Table 4-1 Ordinate and area for the normal (Gaussian) error curve,
y= e-z2/2
J2m
0z0% y Area? | 0z0 y Area 0z0 y Area
00 03989 0.0000 | 14 0.1497 0.4192 | 2.8 0.0079 0.4974
0.1 03970 0.0398 | 1.5 0.1295 04332 | 29 0.0060 0.4981
0.2 03910 0.0793 | 1.6 0.1109 04452 | 3.0 0.0044 0.498 650
0.3 03814 0.1179 | 1.7 0.094 1 0.4554 | 3.1 0.0033 0.499 032
04 03683 0.1554 | 1.8 0.0790 0.4641 3.2 0.0024 0.499 313
0.5 0.3521 0.1915 | 1.9 0.0656 04713 | 3.3 0.0017 0.499 517
06 03332 0.2258 | 2.0 0.0540 0.4773 | 34 0.0012 0.499663
0.7 03123 0.2580 | 2.1 0.0440 0.4821 3.5 0.0009 0.499 767
0.8 0.2897 0.2881 2.2 0.0355 0.4861 3.6 0.0006 0.499 841
09 0.2661 03159 | 2.3 0.0283 0.4893 | 3.7 0.0004 0.499904
1.0 0.2420 0.3413 | 24 0.0224 0.4918 | 3.8 0.0003 0.499928
1.1 02179 03643 | 25 0.0175 04938 | 3.9 0.0002 0.499952
1.2 0.1942 0.3849 | 2.6 0.0136 04953 | 4.0 0.000 1 0.499 968
1.3 01714 04032 | 2.7 0.0104 0.4965 0 0 0.5
a.z=(x-u)o

b. The area refers to the area between z = 0 and z = the value in the table. Thus the area fromz=0toz = 1.4 is
0.419 2.The area fromz = -0.7 to z = 0 is the same as fromz = 0toz = 0.7. The area fromz = -0.5toz = +0.3

is (0.191 + 50.117 9) = 0.309 4. The total area between z = - 0 and z = + = is unity.

Table 4-1
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