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 STATISTICS     SELECTED FORMULAE 

PROBABILITY 

𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙:    𝑷(𝑩|𝑨) =
𝑷(𝑨 𝒂𝒏𝒅 𝑩)

𝑷(𝑨)
     𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑒𝑣𝑒𝑛𝑡𝑠:  𝑷(𝑨 𝒂𝒏𝒅 𝑩) = 𝑷(𝑨) ∙ 𝑷(𝑩)     𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡: 𝑷(𝑨 𝒂𝒏𝒅 𝑩) = 𝑷(𝑨) ∙ 𝑷(𝑩|𝑨) 

𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛: 𝝁 =  
∑ 𝒙

𝑵
     𝑚𝑒𝑎𝑛 𝑜𝑟 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒:   𝝁𝑿 = ∑ 𝒙 ∙ 𝑷(𝒙)       𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛:  𝝈𝑿 = √∑[(𝒙 − 𝝁𝑿)𝟐 ∙ 𝑷(𝒙)] 

 𝑷(𝒙) =
𝒇(𝒙)

∑ 𝒇(𝒙)
        𝑯𝒚𝒑𝒆𝒓𝒈𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚:   𝑷(𝒙) =

𝑪𝒌
𝒙 ∙ 𝑪𝑵−𝒌

𝒏−𝒙

𝑪𝑵
𝒏  

DISTRIBUTIONS 

𝑛𝑜𝑟𝑚𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛:  𝑓(𝒙, 𝝁, 𝝈) =
𝟏

𝝈√𝟐𝝅
𝒆

−(𝒙−𝝁)𝟐

𝟐𝝈𝟐       𝑖𝑓 𝜇 = 0 𝑎𝑛𝑑 𝜎 = 1,   𝒇(𝒙) =
𝟏

√𝟐𝝅
𝒆

−𝒙𝟐

𝟐      𝝈 ≈
𝑹𝒂𝒏𝒈𝒆

𝟒
      

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑠𝑐𝑜𝑟𝑒:  𝒛 =
𝑿 − 𝝁

𝝈
  𝑜𝑟   𝒛 =

𝑿 − �̅�

𝒔
 

𝑩𝒊𝒏𝒐𝒎𝒊𝒂𝒍:  𝝁 = 𝒏 ∙ 𝒑     𝝈 = √𝒏 ∙ 𝒑 ∙ 𝒒      𝒒 = (𝟏 −  𝒑)        𝑷(𝒙) = 𝑪𝒏
𝒙 ∙ 𝒑𝒙 ∙ 𝒒𝒏−𝒙  

𝑩𝒊𝒏𝒐𝒎𝒊𝒂𝒍 𝒅𝒊𝒔𝒕𝒓𝒊𝒃𝒖𝒕𝒊𝒐𝒏:   𝑪𝒏
𝟎𝒑𝟎𝒒𝒏 + 𝑪𝒏

𝟏𝒑𝟏𝒒𝒏−𝟏 + 𝑪𝒏
𝟐𝒑𝟐𝒒𝒏−𝟐 + ⋯ + 𝑪𝒏

𝒏−𝟏𝒑𝒏−𝟏𝒒𝟏 + 𝑪𝒏
𝒏𝒑𝒏𝒒𝟎  

𝑷𝒐𝒊𝒔𝒔𝒐𝒏:   𝝁𝑿 = 𝝀 ∙ 𝒕      𝝈𝑿 = √𝝀 ∙ 𝒕      𝑷(𝒙) =
𝝁𝒙

𝒙!
𝒆−𝒙       𝑮𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄:   𝝁𝑿 =

𝟏

𝒑
              𝑼𝒏𝒊𝒇𝒐𝒓𝒎: 𝝁 =

𝒂 + 𝒃

𝟐
     𝝈 = √

(𝒃 − 𝒂)𝟐

𝟏𝟐
  

𝑬𝒙𝒑𝒐𝒏𝒆𝒏𝒕𝒊𝒂𝒍:  𝑷(𝑿 < 𝒂) = 𝟏 − 𝒆
−

𝒂
𝝁         𝑪𝒉𝒊 − 𝒔𝒒𝒖𝒂𝒓𝒆:  𝝌𝟐 =

(𝒏 − 𝟏)𝒔𝟐

𝝈𝟐    (𝑓𝑜𝑟 𝑎 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝜎 𝑎𝑛𝑑 𝑎 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠) 

DISTRIBUTION OF SAMPLE MEANS 

𝑚𝑒𝑎𝑛 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛𝑠:  𝝁�̅� = 𝝁       𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑟𝑟𝑜𝑟:    𝝈�̅� =
𝝈

√𝒏
      𝑐𝑒𝑛𝑡𝑟𝑎𝑙 𝑙𝑖𝑚𝑖𝑡:   𝒛 =

�̅� − 𝝁

𝝈/√𝒏
         𝒏 > 𝟑𝟎 

𝑚𝑒𝑎𝑛 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑠: 𝝁�̅� = 𝒑   𝒒 = 𝟏 − 𝒑    𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑟𝑟𝑜𝑟: 𝝈�̅� = √
𝒑 ∙ 𝒒

𝒏
    𝑐𝑒𝑛𝑡𝑟𝑎𝑙 𝑙𝑖𝑚𝑖𝑡: 𝒛 =

�̅� − 𝝁�̅�

𝝈�̅�
       𝒏𝒑 > 𝟓   𝒂𝒏𝒅  𝒏𝒒 > 𝟓 

𝑡𝑤𝑜 𝑠𝑎𝑚𝑝𝑙𝑒𝑠 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒:  𝑬(�̅�𝟏 − �̅�𝟐) = 𝝁�̅�𝟏−�̅�𝟐
= 𝝁𝟏 − 𝝁𝟐        𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 �̅�1 − �̅�2:    𝝈�̅�𝟏−�̅�𝟐

=  √
𝝈𝟏

𝟐

𝒏𝟏
+

𝝈𝟐
𝟐

𝒏𝟐
 

CONFIDENCE INTERVALS SAMPLE SIZES  

𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 𝑜𝑓 𝑚𝑒𝑎𝑛𝑠:  𝒏 = (
𝒛𝜶/𝟐 ∙ 𝝈

𝑬
)

𝟐

           𝑚𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟 𝐸:      𝝁 ± 𝑬      𝑬 = 𝒛𝜶/𝟐 ∙ √
𝒑 ∙ 𝒒

𝒏
  

𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 𝑜𝑓 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑠:  𝒏 = �̂� ∙ �̂� (
𝒛𝜶/𝟐

𝑬
)

𝟐

  𝒐𝒓   𝒏 = 𝟎. 𝟐𝟓 (
𝒛𝜶/𝟐

𝑬
)

𝟐

(𝑖𝑓 �̂� 𝑖𝑠 𝑢𝑛𝑘𝑛𝑜𝑤𝑛)       𝑚𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟 𝐸:      𝒑 ± 𝑬   

REGRESSION 

𝐿𝑒𝑎𝑠𝑡 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 𝑟𝑒𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑙𝑖𝑛𝑒:  �̂� = 𝒂𝒙 + 𝒃      𝒂 = 𝒓 ∙
𝝈𝒚

𝝈𝒙
      𝒃 = �̅� − 𝒂�̅� 

COMPOUND INTEREST 

𝑭𝑽 = 𝑷𝑽 (𝟏 +
𝒓

𝒏
)

𝒏∙𝒕

  𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠:  𝑭𝑽 = 𝑷𝑽 ∙ 𝒆𝒓∙𝒕    𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑟𝑎𝑡𝑒:  𝒓𝒆 = 𝒆𝒓 − 𝟏   (𝒓: 𝑎𝑛𝑛𝑢𝑎𝑙 𝑟𝑎𝑡𝑒   𝒏: 𝑝𝑎𝑦𝑚𝑒𝑛𝑡𝑠 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟   𝒕:  𝑦𝑒𝑎𝑟𝑠)    

ANNUITY 

𝒊 =
𝒓

𝒏
;          𝑷𝑽 = 𝟎:     𝑭𝑽 = 𝑷𝑴𝑻 ∙

(𝟏 + 𝒊)𝒏∙𝒕 − 𝟏

𝒊
 ;          𝑭𝑽 = 𝟎:    𝑷𝑴𝑻 = 𝑷𝑽 ∙

𝒊(𝟏 + 𝒊)𝒏∙𝒕

(𝟏 + 𝒊)𝒏∙𝒕 − 𝟏
 

 

NOTES 

Rounding practice. Round statistics, the mean, standard deviation and variance to one more decimal place than the values of the original 
data.  (Sullivan pp 326, 440) 
On TI-84 TVM:    END: payment at the end of the period, for regular annuities (FV=0) or amortization (PV=0). 
BEGIN: payment at the beginning of the period, for annuities due (PV=0).  
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POKER    SELECTED PROBABILITIES 

𝑷(𝑨𝑯) =
𝑪𝟏

𝟏

𝑪𝟓𝟐
𝟏

=
𝟏

𝟓𝟐
= 𝟎. 𝟎𝟏𝟗𝟐    𝒂𝒏 𝒂𝒄𝒆 𝒐𝒇 𝒉𝒆𝒂𝒕𝒓𝒔 

𝑷(𝟏𝟎) =
𝑪𝟒

𝟏

𝑪𝟓𝟐
𝟏

=
𝟒

𝟓𝟐
= 𝟎. 𝟎𝟕𝟔𝟗   𝒂 𝟏𝟎 

𝑷(𝟑𝑲) =
𝑪𝟒

𝟑

𝑪𝟓𝟐
𝟑

=
𝟒

𝟐𝟐𝟏𝟎𝟎
= 𝟎. 𝟎𝟎𝟎𝟏𝟖𝟏    𝟑 𝒌𝒊𝒏𝒈𝒔 

𝑷(𝑩𝑸 𝒂𝒏𝒅 𝑯) =
𝑪𝟐

𝟏 ∙ 𝑪𝟏𝟑
𝟏

𝑪𝟓𝟐
𝟐

=
𝟐𝟔

𝟐𝟔𝟓𝟐
= 𝟎. 𝟎𝟎𝟗𝟖𝟎   𝒂 𝒃𝒍𝒂𝒄𝒌 𝒒𝒖𝒆𝒆𝒏 𝒂𝒏𝒅 𝒂 𝒉𝒆𝒂𝒓𝒕 

 

ROYAL FLUSH 

                 

𝑷(𝑨, 𝑲, 𝑸, 𝑱, 𝟏𝟎) =
𝑪𝟒

𝟏

𝑪𝟓𝟐
𝟓

=
𝟒

𝟐𝟓𝟗𝟖𝟗𝟔𝟎
= 𝟎. 𝟎𝟎𝟎𝟎𝟎𝟏𝟓𝟒   𝒓𝒐𝒚𝒂𝒍 𝒇𝒍𝒖𝒔𝒉, (𝒔𝒂𝒎𝒆 𝒔𝒖𝒊𝒕) 

There are only four possible royal flushes. A, K, Q, J and 10 of the same suit. 

 

FOUR OF A KIND 

          

𝑷(𝟒 𝒐𝒇 𝒂 𝒌𝒊𝒏𝒅) =
𝑪𝟏𝟑

𝟏 ∙ 𝑪𝟒𝟖
𝟏

𝑪𝟓𝟐
𝟓

=
𝟏𝟑 ∙ 𝟒𝟖

𝟐𝟓𝟗𝟖𝟗𝟔𝟎
=

𝟔𝟐𝟒

𝟐𝟓𝟗𝟖𝟗𝟔𝟎
= 𝟎. 𝟎𝟎𝟎𝟐𝟒𝟎 

Four of a kind is four cards with same rank and some other card.  Examples:  K, K, K, K,5.  3,3,3,3,7.  

𝐶13
1  selects 1 of the 13 ranks  (13 choices).  𝐶48

1   selects any of the remaining cards (48 choices). 

 

FULL HOUSE 

         

𝑷(𝒇𝒖𝒍𝒍 𝒉𝒐𝒖𝒔𝒆) =
𝑪𝟏𝟑

𝟏 ∙ 𝑪𝟒
𝟑 ∙ 𝑪𝟏𝟐

𝟏 ∙ 𝑪𝟒
𝟐

𝑪𝟓𝟐
𝟓

=
𝟏𝟑 ∙ 𝟒 ∙ 𝟏𝟐 ∙ 𝟔

𝟐𝟓𝟗𝟖𝟗𝟔𝟎
=

𝟑𝟕𝟒𝟒

𝟐𝟓𝟗𝟖𝟗𝟔𝟎
= 𝟎. 𝟎𝟎𝟏𝟒𝟒 

Full house is three the same rank and a pair. The pair is two of the same rank.     Examples:  Q, Q, Q, 3,3.  10, 10, 10, 5,5. 

𝐶13
1  selects 1 of the 13 ranks  (13 choices).  𝐶4

3 selects 3 of the four possibilities within the rank  (4 choices) .   𝐶12
1   selects one of the remaining 

12 ranks  (12 choices)  and 𝐶4
2  selects 2 of the 4 possibilities  (6 choices). 

 

BIRTHDAY PROBLEM 

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑖𝑛 𝑎 𝑔𝑟𝑜𝑢𝑝 𝑜𝑓 𝑛 𝑝𝑒𝑜𝑝𝑙𝑒, 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 2 ℎ𝑎𝑣𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑏𝑖𝑟𝑡ℎ𝑑𝑎𝑦:  

𝑷(𝒏) = 𝟏 −
𝟑𝟔𝟓!

𝟑𝟔𝟓𝒏 ∙ (𝟑𝟔𝟓 − 𝒏)!
      𝑒𝑥𝑎𝑚𝑝𝑙𝑒:    𝑷(𝟓) = 𝟏 −  

𝟑𝟔𝟓 ∙ 𝟑𝟔𝟒 ∙ 𝟑𝟔𝟑 ∙ 𝟑𝟔𝟐 ∙ 𝟑𝟔𝟏

𝟑𝟔𝟓𝟓
= 𝟎. 𝟎𝟐𝟕𝟏        𝑷(𝟐𝟓) = 𝟎. 𝟓𝟔𝟗 
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COUNTING 

FUNDAMENTAL COUNTING RULE     

𝑪𝒐𝒖𝒏𝒕 = 𝒌𝟏 ∙ 𝒌𝟐 ∙ 𝒌𝟑 ∙ 𝒌𝟒 ∙∙∙∙ 𝒌𝒏 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆:   𝒄𝒉𝒐𝒊𝒄𝒆𝒔 = 𝟒 𝒐𝒇 𝑨,   𝟐 𝒐𝒇 𝑩,   𝟐 𝒐𝒇 𝑪  𝒂𝒏𝒅  𝟑 𝒐𝒇 𝑫      𝑪𝒐𝒖𝒏𝒕 = 𝟒 ∙ 𝟐 ∙ 𝟐 ∙ 𝟑 = 𝟒𝟖 
 
SELECTION 

DISTINCT – WITH REPETITION – ORDERED 

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒄𝒉𝒐𝒊𝒄𝒆𝒔 =  𝒏;    𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒔𝒆𝒍𝒆𝒄𝒕𝒊𝒐𝒏𝒔 =  𝒓       𝑪𝒐𝒖𝒏𝒕 = 𝒏𝒓  𝒐𝒓   𝑪𝒐𝒖𝒏𝒕 = 𝒏𝒏  (𝑖𝑓   𝑟 = 𝑛)       

𝑬𝒙𝒂𝒎𝒑𝒍𝒆:   𝑨 𝑩 𝑪 𝑫       𝒏 = 𝟒,   𝒓 = 𝟐,      𝒏𝒓 = 𝟒𝟐 = 𝟏𝟔 

AA BA CA DA 

AB BB CB DB 

AC BC CC DC 

AD BD CD DD 

 
PERMUTATION 

DISTINCT – WITHOUT REPETITION – ORDERED 

𝒏𝑷𝒓  =
𝒏!

(𝒏 − 𝒓)!
         𝒐𝒓        𝒏𝑷𝒏  = 𝒏!   (𝑖𝑓   𝑟 = 𝑛)    

𝑬𝒙𝒂𝒎𝒑𝒍𝒆:   𝑨 𝑩 𝑪 𝑫      𝒏 = 𝟒,   𝒓 = 𝟐,         𝟒𝑷𝟐 =
𝟒!

(𝟒 − 𝟐)!
= 𝟏𝟐 

AB BA CA DA 

AC BC CB DB 

AD BD CD DC 

 
PERMUTATION k 

NON DISTINCT – USE ALL 

𝒏𝑷𝒌  =
𝒏!

𝒏𝟏! ∙ 𝒏𝟐! … 𝒏𝒌!
 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆:   𝑨 𝑨 𝑨 𝑩 𝑪 𝑪       𝒏 = 𝟔,  𝒏𝟏 = 𝟑,   𝒏𝟐 = 𝟏,   𝒏𝟑 = 𝟐     
𝒏!

𝒏𝟏! ∙ 𝒏𝟐! … 𝒏𝒌!
=

𝟔!

𝟑! ∙ 𝟏! ∙ 𝟐!
= 𝟔𝟎 

AAABCC BAACAC CBAACA … 

AABACC BACAAC CBACAA … 

ABAACC BCAAAC CBCAAA … 

BAAACC CBAAAC CCBAAA … 

 
COMBINATION 

DISTINCT – WITHOUT REPETITION –NOT ORDERED 

𝒏𝑪𝒓  =
𝒏!

(𝒏 − 𝒓)! ∙ 𝒓!
 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆:   𝑨 𝑩 𝑪 𝑫 𝑬 𝑭        𝒏 = 𝟔,   𝒓 = 𝟐,          𝟔𝑪𝟐 =
𝟔!

(𝟔 − 𝟐)! ∙ 𝟐!
= 15 

AB AC AD AE AF 

BC BD BE BF CD 

CE CF DE DF EF 



PLAYING CARDS

A

A

A

A

2

2

2

2

3

3

3

3

4

4

4

4

5

5

5

5

6

6

6

6

7

7

7

7

8

8

8

8

9

9

9

9

10

10

10

10

J

J

J

J

Q

Q

Q

Q

K

K

K

K

♣ ♣ ♣ ♣ ♣ ♣ ♣ ♣ ♣ ♣ ♣ ♣ ♣

♠

♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦

♥ ♥ ♥ ♥ ♥ ♥ ♥ ♥ ♥ ♥ ♥ ♥ ♥

♠ ♠ ♠ ♠ ♠ ♠ ♠ ♠ ♠ ♠ ♠ ♠

TWO DICE THROW

BM

222 333

333 444 555

555

555

555

444

444

666 777

777

777

777

777

777

666

666

666

666

888 999

999

999

999

888

888

888

888

101010 111111

111111101010

101010

121212

 S/36 S/36 S/36
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