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' The “Hockey Stick”

T ST .
o @ o
o ﬁ c.l
08@i0n8 0661 O) 1961 0l WOy
(9.) surgesodwoy v sunpedog

05

O Who is this man?

~ —
' Z9Ied am Op AUM



1SS10N

Your M

O Mythbuster Tech Advisor

O Testing Arrows for a crossbow
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Brand 2 Arrows
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Brand 3 Arrows
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Where is the center of the distribution, i.e.,
what is the aiming point?

O How certain are you?

O If we aim the crossbow at the apple, how likely
is Buster™ to get an arrow in the head?



O Where is the center of the distribution, i.e.,
where should we put the target?

O Use the mean.

X =




O How certain are you? 4

O Use Standard Error and Student’s t-test

A=1tSE =

S=+/s?

s
N

S2

Y = 2 (-5
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O If we aim the crossbow at the apple, how likely
is Buster™ to get an arrow in the head?

O Use Standard Deviation

S=+/s?



O How about fitting lines to sets of data?

Y, =P, + Bx,

O Use Linear Least Squares fit.




O How good are the Betas?

SSE .
v v




O How certain is the calculated value of y for a
chosen x?

—\2
s =5 |14 (x=%) A, =18

N y Y/

V \ Z(Xi_’_c)z

=

O If we experimentally set x, how will the
experimental y’s spread (The arrow in the head
question)?

O Use S, like you previously used S.



O What if you want T?

1
T =

~a+bInR+c(InR)

O and you measure a, b, ¢, and R?




0 For F=F(x,y,z,

BF(
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T = e 5
a+blnR+c(1nR)

3
—| da+(InR)db + (lnR)3 dc + {b il 3c1§1nR) }dR
dTl = =

[a+blR+c(InR) |

[
|
2

dT

3
da+(nR)db+(InR) dc+{b +3C£“R) }dR}



T’ [ea]z+[(lnR)eb]2+[(lnR)3ecT+ J

rb+3c(lnR)3 )

— R >eR
Value error error error

% term (K)
al 1.126E-03 1% | 1.126E-05 1.00
bl 2.346E-04 1% | 2.346E-06 1.92
c| 8.619E-08 1% | 8.619E-10 0.06
R(Q) 10000 10% 1000 3.88
T(K) 298.15 1.5% 4.45

1/2
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error
Value error %lerror [term (K)

TO 298.15 0% 0
RO 1,000,000 0% 0
Beta 4261 1% 42.61 0.10

0

+

—

C% R ()| 3,700,000 10%| 370,000 -1.75

Q

m; T (K) 273.14 0.6% 1.75




O Calculate or determine the quantization range,
q, e.g., for a 5V, 12-bit DAQ:

g=10V— =22V _g07v
4096

212

10g . g
oIf S$> E ignore quantization

2
O IfL<S< 10g include as S —\/Sz+i]—2

\/ﬁ \/ﬁ used ~

q

J12

OIf S< confidence interval is *q/2




