The following information relates to the next two questions.

Two new pressure measuring technologies were evaluated by measuring the
pressure inside a chamber. Their results were compared to a reference

instrument and are presented below.

Pressure versus instrument used
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sensor
Type of instrument
1. Which option is correct? Q4312
highest systematic highest random
error error
A Maxlab Maxlab
B Maxlab Labsonic
C Labsonic Labsonic
D Labsonic Maxlab

2. Which statement correctly describes the effect of taking twice the number

of samples from each instrument being evaluated? Q4313
A The average reading from the Labsonic would increase in accuracy.
B The readings from both Max/ab and Labsonic would be more reliable.
C The readings from Maxlab would increase in reliability and the average

from Maxlab would increase in accuracy.

All of the above.



Q4312

Systematic error is a consistent over or under reading. Sometimes caused by not
zeroing the device at the start but could also be due to other calibration issues.
Random error is inconsistent — random.

From the graph, Maxlab is consistently over reading on top of some random errors.
The random errors in Labsonic are greatest as seen by the datapoints on the graph
being more widely spread than for Maxlab.

Q4313

It is a misconception that seems widely spread that “increasing the repeats increases
reliability”. It does not. Reliability is the consistency of repeated readings of the
same measurements. It is a function of the device being used, how it is being used
and underlying randomness in the property being measured.

Taking more measurements does not improve reliability, but it does increases our
knowledge of the reliability — it lets us estimate the reliability better, but it does not
improve the reliability.

However, what is improved is that random errors are averaged out (if an average is
taken) leading to the measurement being closer to the true value — which is more
accurate.

Therefore, it is an unhelpful confusion of two meanings of “reliability”. The
scientific meaning of reliability regarding instruments making measurement is the
consistency of repeated readings of the same measurement.



