Assighments

« Class Notes 2 review guestions due today
« Additional assignment: due Feb. 8

— Read AMS draft policy statement on communicating
science

— http://lwww.ametsoc.org/policy/draftstatements/comm
unicating science draftstatement.pdf

— Summarize and critique the draft statement in a
couple paragraphs
— Comment in a couple paragraphs on the role of

appropriate use of statistics for communicating
science



http://www.ametsoc.org/policy/draftstatements/communicating_science_draftstatement.pdf
http://www.ametsoc.org/policy/draftstatements/communicating_science_draftstatement.pdf

2010 Climate
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. ANOMALIES IN 2010

or this manuscrpt 1s NOAA's
rface Temperature (Smith et
380, making for a 131-year
2010 global (land and ocean
= temperature anomaly was
15 the warmest calendar year
aglobal land temperature tied
iest year on record, and the
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month. This tied 2010 with 1998 as the calendar years
with the most such “warmest months” on record, with
three each. December 2010 was the coolest December
since 2000.

2010 Annual Anomaly 1880-2010 Rank

Temperature vs. 1901- (131 years)

2000 avg
Global
Land +0.96°C 2™ warmest tied 2005
Ocean +0.49°C 2" warmest tied 2005
Land & Ocean +0.62°C Warmest tied 2005
Morthern Hemisphere
Land +1.08°C 2™ warmest
Ocean +0.51°C 3™ warmest tied 2003
Land & Ocean +0.73°C Warmest
Southern Hemisphere
Land +0.65°C 5% warmest tied 2003
Ocean +0.49°C 5™ warmest
Land & Qcean  +051°C 6™ warmest

Table 1. 2010 surface temperature anomaly (°C) and
rank. Source: NOAA/NCDC.
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Changes In Climate Normals
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July Maximum Temperature: 20071-2010 Minus 1971—1280
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Figure 1. The difference between the decade-averaged maximum temperatures in July
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i Arguez-Extended -Normals-A

IFnIe Edit View Document Comments Forms Tools Advanced Window Help

“r] Create ~ @ Combine ~ 4] Collaborate ~ ﬁ Secure v / Sign ~ lj Forms ~ _?Comment'
OB ERLD® 8 ¢/ ) & ©8® 1% - | (] | Find s

January Minimum Temperature: 2001—-2010 Minus 1971-1980

-8.0 -2.0 =03 +0.5 +2.0 +8.0 °C

L

-4.0 -1.0 +0.0 +1.0 +4.0

Figure 2. Same as Figure 1. but for January minimum temperatures.
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Probabllity Definitions

Event- possible uncertain outcomes
Null event- can’t happen

Elementary event- can’t be decomposed into other
events

Compound event- decomposable into 2 or more
elementary events

S- sample or event space- all possible elementary
events

Mutually exclusive- two events that can’t occur at same
time
MECE- Mutually exclusive and collectively exhaustive-

no more than 1 event can occur and at least one event
will occur
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More Definitions

E- Event

Pr{E}- probability of Event E; O<s Pr{E} <1
Pr{E} = 0, event does not occur

Pr{E} = 1 event occurs




Storm Reports: Salt Lake County 1993-2005

Number of Opportunities: 2340 (180 days * 13 years)



Two Statistical Frameworks:
Freguency vs. Bayesian

Frequency- probability of an event is Its
relative frequency after many trials
a- number of occurrences of E

n- number of opportunities for E to take
place

a/n- relative frequency of E occurring
Pr{E}»a/nas n— «



Two Statistical Frameworks:
Freguency vs. Bayesian

Bayesian- probability represents the degree of belief of an individual
about an outcome of an uncertain event

Some events occur so rarely that there is no long-term relevant
probability

Two individuals can have different probabilities for same outcome
Bookies are Bayesian

Live Lines

Choose Your Line

MFL Football -

Teams Spread Maoney Llrfi-?

2011-02-06 18:25

Pittsburgh Steslers +2.5 +100 +130

Grz=en Bay Packers -2.5-120 -150




More concepts

{E}°- complement of {E}, event does not occur
Pr{E}° = 1-{E}

Pr{E,NE,}- Joint probabillity that E, & E, occur

Pr{E,NE,}= 0 If E; & E, are mutually exclusive

Pr{E, U E,}- probability that E; OR E, occur
Pr{E, U E,} = Pr{E;} + P{E,} - Pr{E, N E,}




Conditional Probability

« Conditional probability: probability of {E.}
given that {E,} has occurred
 Pr{E, | E;} =Pr{E,; N E,}/ Pr{E,}
E, Is the conditioning event
If E, and E, are independent of each other, then
Pr{E, | E,} = PH{E,} and Pr{E, | E,} = PH{E,}
Fair coin- Pr{heads} = 0.5
— chance of getting heads on second toss is independent
of the first

Pr{heads | heads} = 0.5
Pr{heads} twice = 0.5 * 0.5 = 025



Pr{E,
Pr{E,
Pr{E,
Pr{E,

Bayes Theorem

N E,} = Pr{E,
N E,} = Pr{E,

E.}=Pr{E, N E,}/Pr{E,} or

E.} " Pr{Ey}
E.} * Pr{E,} then

E,} = PHE; [ B} * Pr{E } / PHE,}

What Is the advantage? Probability of
conditioning event E, only computed once



Bayesian Application:
how a rational person responds to evidence

DRUG USER 0.495% 0.005% 0.5%
NOT DRUG .995% 98.505% 99.5%
USER

TOTAL 1.49% 98.51% 1

What are odds of falsely accusing non drug user?
E, — not drug user

E, - positive test

Pr{E;} — 99.5%

Pr{E,} — 1.49%

PH{E, | E;} —.995%

Pr{E, | Bz} = PrE, | Eq} * Pr{E}/ PriEy} =
= 0.995 * 99.5 / 1.49 = 68%

Conclusion: always ask for second opinion if clean and test positive



Bayesian Application:

DRY 20 60 80
WET 20 0 20
TOTAL 40 60 100

E, —cold

E, -dry

Pr{E,} - 0.4
Pr{E,} - 0.8
Pr{E, | E;} -0.5

We can't tell if it is cold or warm

But we know it is dry

PH{E, | E} = PHE, | E;}* Pr{E;}/ PH{E,} =
=05*0.4/0.8=0.25



A Storm Reports: Salt Lake County 15983-2005

: Propsmy
ATMOS 3020/5040 Im Class Assignmient Damags

= E5000

Humber of opportunities: 2340

{Ei} = oocwrrence of winter skormis
(142475=221]

{E;} = ooowrrence of convective storms
|23+83=108)

{E;} = oocwrrence of property damage

({73#113229=217)

PriEd = FriEsl = PriEsd = Pr{EsnEsl = Fri{EsnEal = PriEynEsl=
PriE, LNE}= FriE; U EL} = Prie. W E}= FriEs | Es} = PriEs | Est=
For & standard deck of 52 cards, deal owt all cards in pairs. Prisce]} = Priid-K}= Priz-5}=

‘What is the probability of petting a blsckjack for ary pair of cards: Pri ace n 20K} =
What i the probability of metting blackjack bwice: Pr{sce n 10-kK} * Pr{ace n 10-K}=

Mow, play at least 30 hards of biackjsck with 3 other people Summarize in & table below your own
refative frequencies (8/n] of getting &n ace, 10K, 2-9. bisckjack, and two blackjacks. Who in your group
was really g

e

10-K

-9

olscijack

Taro blackjacks




