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       PROBABILITY

PROBABILITY 

(ODDS…CHANCES…LIKELIHOOD)

CAN BE EXPRESSED AS %, DEC.  OR FRACTION

PROBABILITY IS THEORETICAL…

DOES NOT ALWAYS MATCH UP TO REAL WORLD EXPERIMENTS.

PROB  =  # FAVOURABLE OUTCOMES

                   TOTAL # OF OUTCOMES

THAT IS…  WHAT YOU WANT TO HAVE HAPPENED DIVIDED BY ALL THE THINGS THAT COULD HAPPEN.

SOME PROBABILITY IS EASY TO CALCULATE:

WHAT IS THE PROBABILITY OF ROLLING A “5” ON A SINGLE DIE?

P  =  1/6

WHAT IS THE PROBABILITY OF DRAWING A RED QUEEN FROM A REGULAR DECK OF CARDS?

P  =   2    =   1

         52       26

SOME PROBABILITY IS DIFFICULT TO CALCULATE:

EG.  LOTTO 6/49

PROBABILITY IS INTUITIVE…

HUMANS ARE NATURALLY GOOD AT ESTIMATING PROBABILITY.

WHAT ARE THE CHANCES OF ME CROSSING THE STREET SAFELY?

WHAT ARE THE ODDS OF ME GETTING BEATEN UP IF I TELL A BIKER THAT “HARLEYS” SUCK?

 RELATIVE FREQUENCY  IS WHAT ACTUALLY HAPPENS WHEN YOU START TOSSING COINS AND ROLLING DICE AND BUYING LOTTO TICKETS.  (experimental probability)

OFTEN TIMES IT DOES NOT MATCH UP TO THEORETICAL PROBABILITY.

WHEN YOU ASK A QUESTION THE ANSWER IS CALLED THE OUTCOME.

RELATIVE FREQUENCY 

= # OF TIMES AN OUTCOME OCCURS

      TOTAL # OF OUTCOMES

Eg.   

YOU ROLL A SINGLE DIE 39 TIMES.  THE RESULTS ARE DISPLAYED IN A TABLE.



# on

dice        1      2      3      4      5      6


freq.       7      9      4      6      8      5

WHAT IS THE RELATIVE FREQUENCY OF A “1”?

REL.  FREQ.  =   7



       39

BASED ON “ THESE”  RESULTS,   APPROXIMATELY HOW MANY TIMES SHOULD WE EXPECT TO SEE A “5” IN 100 ROLES OF THE DIE?

 8   =    x
39       100

39x =  800

39x =  800
39        39

x=  ???
TRY:    BASED ON THE RESULTS IN THE TABLE,  WHAT IS THE PROBABILITY OF ROLLING AN EVEN NUMBER?

20/ 39
INDEPENDENT EVENTS

THESE ARE EVENTS WHERE THE OUTCOME OF ANY EVENT DOES NOT DEPEND ON WHAT HAPPENED IN THE  PAST OR WHAT WILL HAPPEN IN THE FUTURE.

EG.   YOU TOSS TWO COINS IN THE AIR.  THE PROBABILITY OF THE SECOND COIN BEING “HEADS” IS  P (H)  =  0.5

IT DOES NOT DEPEND ON WHAT HAPPENED ON THE FIRST TOSS.

***  COINS DO NOT HAVE MEMORIES OR BRAINS.  THEY CANNOT DECIDE WHAT TO DO.

DEPENDENT EVENTS

THESE ARE EVENTS WHERE THE SECOND EVENT MAY BE INFLUENCED BY WHAT HAPPENED ON THE FIRST EVENT.

EG.

YOU DRAW TWO CARDS OUT OF A STANDARD DECK OF 52 CARDS.

WHAT IS THE PROBABILITY THAT THEY WILL BOTH BE DIAMONDS??

WHEN THE FIRST CARD IS DRAWN,  YOU HAVE A  13/52 CHANCE OF GETTING A DIAMOND.

WHEN THE SECOND CARD IS DRAWN… THERE ARE ONLY 51 CARDS LEFT,  BUT WHAT IF THE FIRST CARD WAS A DIAMOND?

12/51 ???

WHAT IF THE FIRST CARD DRAWN WAS NOT A DIAMOND???

13/51 ???

DOES IT DEPEND ON WHAT HAPPENED WITH THE FIRST DRAW???

LIST TWO OTHER INDEPENDENT EVENTS.

LIST  TWO OTHER DEPENDENT EVENTS.
THE PROBABILITY OF SUCCESSIVE EVENTS 

IF YOU FLIP TWO COINS,  WHAT IS THE PROBABILITY THAT THEY WILL BOTH BE “HEADS”?

POSSIBILITIES

H   H

H   T

T   H

T   T

WE SEE THAT THERE ARE 4 POSSIBILITIES     P (H, H)  = ¼

WOULD YOU WANT TO DO THIS METHOD FOR 7 COINS???

YIKES!!!

THE PROBABILITY OF A SEQUENCE OF EVENTS OCCURRING IS JUST THE  PRODUCT OF THE INDIVIDUAL EVENTS.

WHAT IS THE PROBABILITY THAT 3 COINS WILL ALL LAND ON HEADS?

P (H,H,H)  =  ½  X   ½    X   ½ 

P (H,H,H)  =  ⅛

YOU AND YOUR BUDDY ARE PLAYING “TROUBLE”.

WHAT IS THE PROBABILITY THAT YOU WILL ROLL 3 “SIXES” IN A ROW?

HARD WAY

1,1,1,



4,1,6

1,1,2     


5,4,1

1,1,3



6,1,4

1,1,4



3,6,2

1,1,5



6,4,5


1,1,6

1,2,1


     ETC. ETC. ETC.

1,2,2

1,2,3

1,2,4

1,2,5

1,2,6

SMART WAY

P =  1/6  X   1/6  X  1/6

P  =    1
        216

WHAT ARE THE ODDS OF FLIPPING A COIN (HEADS), THEN ROLLING A DIE (5),  THEN DRAWING AN ACE OUT OF A DECK OF CARDS?

P (H, 5, ACE)  =   ½   X  1/6   X   4/52

P  =   4/ 624 

P  =   1/ 156
IDENTIFYING PROBABILITY SITUATIONS

SOME SITUATIONS INVOLVE MAKING A PREDICTION BASED ON “CHANCE” OR “ODDS”  AND SOME DON’T.

EG.   WHETHER OR NOT A PLAYER WILL SCORE A GOAL IN A SHOOTOUT.

A COACH COULD LOOK AT THE PAST RECORD AND SAY…

“BOB, YOU HAVE SCORED 6 OUT OF THE LAST 8 TIMES IN A SHOOTOUT.  BASED ON THIS YOU HAVE A 75% CHANCE OF GETTING A GOAL.  GO FOR IT”.

EG.  THE AGE AT WHICH YOU ALLOWED TO GO INTO A BAR IN ALBERTA.

THIS IS NOT A PROBABILITY.

IT IS A FACT.  THERE IS ONLY ONE OUTCOME…  (18+)

THEORETICAL / EXPERIMENTAL PROBABILITY

THE CRUSH WRESTLING TEAM IS DECIDING ON THE COLOR FOR THEIR NEW “SINGLETS”

(UNIFORMS).

THE CHOICES ARE:

-NAVY BLUE

-ORANGE

-PINK

-LIME GREEN

-AQUAMARINE

WHAT IS THE PROBABILITY THAT PINK WOULD BE RANDOMLY SELECTED?

WHAT ASSUMPTIONS ARE YOU MAKING?

THE WRESTLING TEAM WAS SURVEYED ABOUT UNIFORM COLOR CHOICES.

THE RESULTS WERE:

NAVY BLUE          18

ORANGE                5

PINK                       2

LIME GREEN        6

AQUAMARINE      4

BASED ON THESE RESULTS,  IF A WRESTLER WAS RANDOMLY SELECTED TO CHOOSE THE TEAM COLOR,  WHAT WOULD THE PROBABILITY BE OF ORANGE UNIFORMS???

TOTAL WRESTLERS =  35

ORANGE = 5

THEREFORE:

P (ORANGE) =  5/35  OR 14.28%

THIS IS EXPERIMENTAL PROBABILITY…  OFTEN NOT THE SAME AS THEORETICAL PROBABILITY.

SIX ACTIVITIES  ARE OFFERED AT A REC CENTER.

-SWIMMING

-SKATING

-AEROBICS

-WEIGHTLIFTING

-RUNNING

-YOGA

IF A NEW MEMBER SIGNS UP,

WHAT IS THE PROBABILITY THAT THEY WILL RANDOMLY CHOOSE 

YOGA AS THEIR MAIN ACTIVITY.

P (YOGA) =  1/6

AFTER 1 YEAR OF OPERATION THE REC CENTER NOTICES THE FOLLOWING CHOICES:

-SWIMMING               40%

-SKATING                   10%

-AEROBICS                 5%

-WEIGHTLIFTING    15%

-RUNNING
                18%

-YOGA
                12%

BASED ON THESE RESULTS,

IF 2000 PEOPLE USED THE REC CENTER LAST YEAR,  HOW MANY WOULD HAVE SWIMMING AS THEIR FIRST CHOICE?

SWIMMING  40%

40    =   X
100      2000

100X  = 80000

100X =  80000
100          100

X =   800 SWIMMERS

PROBABILITY FOR RAIN ON FRIDAY IS 30%.

THE PROBABILITY FOR SATURDAY IS TWICE AS GREAT.

WHAT IS THE PROBABILITY THAT IT WILL NOT RAIN ON SATURDAY?

P(FRI RAIN)  =  30%

P(SAT RAIN) = 60%

P(NO SAT RAIN) = 100 – 60 = 40%

A COUPLE DECIDE THEY WANT TO HAVE 3 KIDS.

THEY WANT TO HAVE 2 BOYS AND THEN A GIRL (IN THAT ORDER).   WHAT IS THE PROBABILITY THAT THIS WILL HAPPEN FOR THE COUPLE?

PROB OF BOY  = ½

PROB OF GIRL = ½

HARD WAY…LIST ALL THE POSSIBILITIES.

BBB



BGG                          GGG

BBG


          GBB


   GGB

BGB
                               GBG

IF WE DO IT THIS WAY WE SEE THAT THERE ARE 8 POSSIBILE OUTCOMES AND ONLY ONE DESIRED OUTCOME.

P =  1/8  OR  12.5% CHANCE

SMART WAY

P  =  ½  X  ½   X   ½       1/8

PART A

FIND ALL THE POSSIBILITIES THAT CAN HAPPEN FOR ROLLING TWO DICE.

WRITE DOWN THE PROBABILITY OF ROLLING A “2” ,  A “3”…ETC.    ALL THE WAY UP TO “12”.

(HINT:  THERE ARE 36 TOTAL POSSIBLE OUTCOMES)

-----------------------------------------------------------------------------------------------------------
PART B

DECIDE IF THIS GAME IS FAIR:

PLAYER “A” WINS IF THEY   ROLL A “7”.

PLAYER “B” WINS IF THEY ROLL A “2” OR “3” OR “4”

FAIR OR NOT??     EXPLAIN…

PART C

A NEW GAME:  DECIDE IF THIS IS FAIR.

PLAYER “A”  WINS IF THE TOTAL IS LESS THAN “7”.

PLAYER “B” WINS IF THE TOTAL IS GREATER THAN “7”.

PLAYER  “C” WINS IF THE ROLL IS  “6” OR  “7” OR “8”.

FAIR OR NOT???  EXPLAIN…

