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ǋតិƳេមេរȢន

០. រលឹំករបូមនƎសƏិតិសំƴន់ៗមួយចំនួន

1.  សិកǜទំǆក់ទំនង

2. េសចកƎីេផƎមជំេរȟនƷយ

3. ជំេរȟនƷយ(Simple Linear Regression) 

4. ƳរេធƛេតសƎេមគុណ

5.  សមីƳរǏ៉រƘង់(ANOVA)

6. គំរេូƙចនអេថរ(Multiple Linear Regression) 

7. Ƴរេƙជសេរ សយកគំរƙូបេសរបំផុត

8. អេថរចងơុលបƷƟ ញ DW

9. បំែរបំរលួសមƗតិកមƗ

10. គំរមិូនលីេនែអ៊រ(Model non linear)

11. ចប់េមេរȢនទី៦ ៖ ƙបឡងƙតȫតពិនិតƘ

សមតƏǊពǉក់កǁƎ លឆǋស

12. ƳរេƙបƙǇស់ឧបករណ៍វǊិគǋនដូច

ƺ Excel និង SPSS program។

13. ƙបមូលកិចƃƳរȯǒវƙƺវƙគប់ƙកȩមេǷ

សǇƎ ហ៍ទី១៧ៃនេǋ៉ងសិកǜកƒុងǃƒ ក់។
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កចិ ƃƳរƙតȪវអនវុត Ǝនក៍ ƒងុេពលសិកǜមខុវƺɣƅ  

េសដƊកចិ ƃǋƙតǒȝសƎ

I. វនិយ័

i. មកេរȢនឲƘǇនេទȢងǄត់

ii. រកǜǊពេសƂȣមǒƂ ត់េពលកំពុងសិកǜ

iii. ǋនសំណួរƙតȪវសរួǊƚ ម

iv.  អវតƎǋនឥតចǙប់េƙចីនƺង៦ដងឬǋន

ចǙប់និងអត់ចǙប់៨ដងៃនចំននួសរុបៃន

Ƴរសិកǜ១៨សǇƎ ហ៍ƙតȪវេរȢនសង។

v. រកǜអǆម័យ បរǒិƏ នឲƘǒơ តƺនិចƃ។

II. ƳរទទួលǇនពិនƐុ

1) កិចƃƳរƙǒវƙƺវƺƙកȩម(៦ƙកȩម)េល
ƙបǅនបទេសរទីទួលǇន ៤០%

2) ƙបឡងǉក់កǁƎ លឆǋស ២០%

3) ƙបឡងបȥƃ ប់ឆǋស Ǉន ៤០%

4) សរុបពិនƐុǄងំបីែផƒក ១០០%

កណំត់សǋƀ ល់៖ ពិនƐុសរុបេƙƳម ៥០% ƙតȪវ 

ƙបឡងសង។
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ƙបǅនបទǕចȯǒវƙƺវ ឬǕចបេងžតេផƞងពីេនះក៏Ǉន៖

1. គុណǊពៃនƳរបេƙងȣននិងƳរȯǒវƙƺវរǏងនិសƞិតនិងƙគȪ។

2. បរǒិƏ ននិងឧបករណ៍សិកǜរបស់ǒǎ។

3. គុណǊពេសǏេផƞងៗរបស់ǒǎ។

4. បȦƟ ƙបឈមរបស់និសƞិតេធƛƳរផងេរȢនផង។

5. ឥទƑិពល Social Media ចំេǉះƳរសិកǜរបស់និសƞិត ឬសិសƞ។

6. ǊពƙកីƙកនិងƳរសិកǜអប់រ។ំ

7. វស័ិយកសិកមƗនិងƳរេƙបƙǇស់បចƃកវទិǚ។

8. ƳរែកៃចƒផលិតផលកសិកមƗឲƘេǵƺផលិតផលថƗី។

9. បȦƟ គុណǊពចណីǕǓរែដលƽក់លក់ǂមទីǒǅរណៈ។

10. តƙមȪវƳរ និងƳរផƀត់ផƀង់ផលិតផលកសិកមƗេǷកមƕុƺ។

ទƙមង់ៃនƳរសរេសរ

1. េរȢបចំƙកបេសȢវេǻឲƘǇនǒơ តនិងǋនƽក់េƻƗ ះ

សǋជិកƙកȩមអƒកȯǒវƙƺវ និងេƻƗ ះǃƒ ក់។

2. សរេសរេសចកƎីេផƎម ឬចំǁប់ǕរមƗណ៍Ǆក់ទង

ƙបǅនបទȯǒវƙƺវ។

3. សរេសរពនƘល់រេបȢបƙបមូលទិនƒន័យ។

4. សរេសររលឹំកƙទឹសƎីǉក់ព័នƑƙបǅនបទ។

5. ពិពណ៌ǆនិងវǊិគទិនƒន័យែដលƙបមូលǇន។

6. សនƒិƽƊ នលទƑផលៃនƳរȯǒវƙƺវ។
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula

• ƳរគណǆសƏិតិǋនǒរៈសំƴន់កƒុងដំេណ រវǊិគទិនƒន័យរបស់េសដƊកិចƃ។ ត

េǵេនះេយងរលឹំករបូមនƎមួយចំនួនែដលǋនƳរេƙបƙǇស់ញឹកƼប់េǷកƒុង

វធីិǒȝសƎៃនƳរេƽះȯǒយនិងពនƘល់គនƚឹះរមូនƎេផƞងៗ។

Ƴរគណǆផលបូក និងផលគុណ

• ௡
௜ୀଵ

• ௜ ௜
௡
௜ୀଵ

௡
௜ୀଵ ករណីƺអេថរមិនǕចេទ ௜ ௜

௡
௜ୀଵ

௡
௜ୀଵ .

• An average: ∑ ௑೔
೙
೔సభ

௡
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• Weighted average: ௪
∑ ௔೔௑೔

೙
೔సభ

௡ ௜
௡
௜ୀଵ

• The summation of a sum is the sum of the individual summations:       

௜ ௜ ௜
௡
௜ୀଵ ௜

௡
௜ୀଵ

௡
௜ୀଵ

• The sum of the deviation from the everage is zero: ௜
௡
௜ୀଵ

௜ ௜
௡
௜ୀଵ

௡
௜ୀଵ

௡ ∑ ௑೔
೙
೔సభ

௡

௡
௜ୀଵ

௜
௡
௜ୀଵ .
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• ௜ ௜
௡
௜ୀଵ

௡
௜ୀଵ

• Calculate an expression: ௜
௡
௜ୀଵ ௜.

௜
௡
௜ୀଵ ௜ ௜

௡
௜ୀଵ ௜ ௜ ௜

௡
௜ୀଵ

௜ ௜
௡
௜ୀଵ ௜

ଶ௡
௜ୀଵ

We demonstrates : ௜
௡
௜ୀଵ ௜ ௜

ଶ௡
௜ୀଵ , us same demonstratates,

We received: ௜
௡
௜ୀଵ ௜ ௜

ଶ௡
௜ୀଵ .

• ௜
௡
௜ୀଵ ௜

௡
௜ୀଵ
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• Calculate an expression: ௜
௡
௜ୀଵ ௜.

௜
௡
௜ୀଵ ௜ ௜

௡
௜ୀଵ ௜ ௜ ௜

௡
௜ୀଵ

௜ ௜
௡
௜ୀଵ 𝒊

𝒏
𝒊ୀ𝟏 𝒊 𝒊 𝒊

𝒏
𝒊ୀ𝟏

• Calculate an expression: ௜
௡
௜ୀଵ ௜.

௜
௡
௜ୀଵ ௜ ௜

௡
௜ୀଵ ௜ ௜ ௜

௡
௜ୀଵ

௜ ௜ 𝒊
𝒏
𝒊ୀ𝟏 𝒊

௡
௜ୀଵ 𝒊 𝒊

𝒏
𝒊ୀ𝟏

Finaly : 𝒊
𝒏
𝒊ୀ𝟏 𝒊 𝒊 𝒊 𝒊

𝒏
𝒊ୀ𝟏 𝒊

𝒏
𝒊ୀ𝟏
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• ∑ 𝑋௜ + 𝑌௜ 𝑍௜ = ∑ 𝑋௜
௡
௜ୀଵ 𝑍௜ + ∑ 𝑌௜

௡
௜ୀଵ 𝑍௜

௡
௜ୀଵ .

• និយមន័យǏ៉រƘង់

ǋនសំណំុទិនƒន័យកំណត់េƽយ៖ 𝑋௜, 𝑖 = 1,2, … , 𝑛 ែដលƺ 𝑛 េសរៃីនចំនួនអេងžតអេថរ 𝑋௜ ។

i. គǋƚ តមធƘមƽច់ƴត ǂងេƽយ EAM ែដល 𝐸𝐴𝑀 =
ଵ

௡
∑ 𝑋௜ − 𝑋ത௡

௜ୀଵ

ii. Ǐ៉រƘង់កំណត់េƽយ 𝜎ଶ or 𝑣𝑎𝑟(𝑋) ែដល 𝜎ଶ = 𝑣𝑎𝑟(𝑋) =
ଵ

௡
∑ (𝑋௜ − 𝑋ത)ଶ௡

௜ୀଵ =
ଵ

௡
∑ 𝑋௜

ଶ௡
௜ୀଵ − 𝑋തଶ.

iii. គǋƚ តគំរ ូឬគǋƚ តសƎង់ƽ កំណត់េƽយ 𝜎 ែដល 𝜎 =
ଵ

௡
∑ (𝑋௜ − 𝑋ത)ଶ௡

௜ୀଵ

• លកſណៈមិនលីែនែអ៊ររបស់Ǐ៉រƘង់ ( Non lineare Property of Variance)

i. 𝑣𝑎𝑟 𝑋 + 𝑏 = 𝑣𝑎𝑟(𝑋)

ii. 𝑣𝑎𝑟 𝑎𝑋 = 𝑎ଶ𝑣𝑎𝑟 𝑋 .

iii. 𝑣𝑎𝑟 𝑎𝑋 + 𝑏 = 𝑎ଶ𝑣𝑎𝑟 𝑋 .
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



ȯǒយបȦƅ ក់

1)

ଵ

௡ ௜
ଶ ଵ

௡ ௜
ଶ

௜
ଶ௡

௜ୀଵ
ଵ

௡ ௜
ଶ௡

௜ୀଵ
ଵ

௡ ௜
௡
௜ୀଵ

ଵ

௡
ଶ௡

௜ୀଵ
௡
௜ୀଵ

ଵ

௡ ௜
ଶ௡

௜ୀଵ
ଵ

௡
ଶ ଵ

௡
 ௜

ଶ ଶ௡
௜ୀଵ

ଶ ଵ

௡ ௜
ଶ௡

ଵ
ଶ

⇒ 𝑣𝑎𝑟 𝑋 =
1

𝑛
෍(𝑋௜ − 𝑋ത)ଶ

௡

௜ୀଵ

=
1

𝑛
෍ 𝑋௜

ଶ

௡

௜ୀଵ

− 𝑋തଶ
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



2) 𝑣𝑎𝑟 𝑎𝑋 = 𝑎ଶ𝑣𝑎𝑟(𝑋)

=
ଵ

௡
∑ (𝑎𝑋௜ − 𝑎𝑋ത)ଶ௡

௜ୀଵ =
ଵ

௡
∑ 𝑎ଶ𝑋௜

ଶ௡
௜ୀଵ − 2

ଵ

௡
∑ 𝑎𝑋௜𝑎𝑋ത௡

௜ୀଵ +
ଵ

௡
∑ 𝑎ଶ𝑋തଶ௡

௜ୀଵ

= 𝑎ଶ
1

𝑛
෍ 𝑋௜

ଶ
௡

௜ୀଵ
− 2𝑎ଶ𝑋ത

1

𝑛
෍ 𝑋௜

௡

௜ୀଵ
+

1

𝑛
𝑛𝑎ଶ𝑋തଶ = 𝑎ଶ

1

𝑛
෍ 𝑋௜

ଶ
௡

௜ୀଵ
− 2𝑎ଶ𝑋ത𝑋ത + 𝑎ଶ𝑋തଶ

= 𝑎ଶ
1

𝑛
෍ 𝑋௜

ଶ
௡

௜ୀଵ
− 2𝑎ଶ𝑋തଶ + 𝑎ଶ𝑋തଶ = 𝑎ଶ

1

𝑛
෍ 𝑋௜

ଶ
௡

௜ୀଵ
− 𝑎ଶ𝑋തଶ = 𝑎ଶ

1

𝑛
෍ 𝑋௜

ଶ
௡

௜ୀଵ
− 𝑋തଶ = 𝑎ଶ𝑣𝑎𝑟 𝑋 .
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



ଶ

យក  𝑌 = 𝑎𝑋௜ + 𝑏 ⇒ 𝑌ത =
ଵ

௡
∑ 𝑎𝑋௜

௡
௜ୀଵ +

ଵ

௡
∑ 𝑏௡

௜ୀଵ = 𝑎
ଵ

௡
∑ 𝑋௜

௡
௜ୀଵ +

ଵ

௡
𝑛𝑏 = 𝑎𝑋ത + 𝑏

⇒
ଵ

௡
∑ (𝑎𝑋௜ + 𝑏 − 𝑎𝑋ത − 𝑏)ଶ௡

௜ୀଵ =
ଵ

௡
∑ (𝑎𝑋௜ − 𝑎𝑋ത)ଶ௡

௜ୀଵ =
ଵ

௡
∑ 𝑎ଶ(𝑋௜ − 𝑋ത)ଶ௡

௜ୀଵ =

= 𝑎ଶ ଵ

௡
∑ (𝑋௜ − 𝑋ത)ଶ௡

௜ୀଵ = 𝑎ଶ𝑣𝑎𝑟 𝑋 .

ដូេចƒះ 𝒗𝒂𝒓 𝒂𝑿 + 𝒃 = 𝒂𝟐𝒗𝒂𝒓(𝑿)
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• កូǏ៉រƘង់(Covariance)

we have 𝑋ത =
∑ ௑೔

೙
೔సభ

௡
  𝑎𝑛𝑑  𝑌ത =

∑ ௒೔
೙
೔సభ

௡
 where 𝑋௜ 𝑎𝑛𝑑 𝑌௜ 𝑎𝑟𝑒 𝑠𝑒𝑟𝑖𝑒𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑓𝑜𝑟 𝑛 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛.

𝐼𝑓 𝑋௜ > 𝑋ത ⇒ 𝑋௜ − 𝑋ത > 0   1   𝑜𝑟  𝑋௜ < 𝑋ത ⇒ 𝑋௜ − 𝑋ത < 0  (1ᇱ)

𝐼𝑓 𝑌௜ > 𝑌ത ⇒ 𝑌௜ − 𝑌ത > 0     2   𝑜𝑟 𝑌௜ < 𝑌ത ⇒ 𝑌௜ − 𝑌ത < 0   (2ᇱ)

If we multiplied (1)&(2) 0r (1’)&(2’), the product is positive (𝑋௜−𝑋ത)(𝑌௜ − 𝑌ത) > 0,

If we cross multiplied (1)&(2’) 0r (1’)&(2), the product is negative (𝑋௜−𝑋ത)(𝑌௜ − 𝑌ത) < 0,

• េបបូកកេនǜមផលគុណេនះេយងǇន ∑ (𝑋௜−𝑋ത)(𝑌௜ − 𝑌ത)௡
௜ୀଵ សȦƈ ៃនកេនǜមផលបូកេនះគឺ

Ǖȯស័យេលតួǄំងពីរ(Ǖច វជិƅǋនǄំងពីរ អវជិƅǋនǄំងពីរ ឬǄំងពីរǋនសȦƈ ផƐុយƵƒ )។ េប

គណǆតៃមƚមធƘមៃនកនǜមផលបូកេនះេȄǃ កូǏ៉រƘង់ 𝑐𝑜𝑣 𝑥, 𝑦 =
∑ (௑೔ି௑ത)(௒೔ି௒ത)೙

೔సభ

௡ିଵ
។
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• Ƴរែចកកេនǜមផលបូកនឹងចំនួន  េយងនឹងទទួលǇនផលប៉ះǉល់របស់

ǏេƽយមិនƸំ Ǉច់បȦƅ ក់ និងǕចសនƞំសំៃចǃមពលរបស់េយងសƙǋប់កƎី

ǇរមƖែដលមិនសំƴន់។ ចំនុច ែដលេយងƙតȪវសិកǜƺបនƎេទȢតគឺƙតȪវចងƸំǃ «

តៃមƚរបស់ផលេធȢបេនះratio» េȄǃកូǏ៉រƘង់សំǁក (sample covariance)»។

• ដូេចƒះƳរជំនួសតួែចកពី  េǵ  កƒុងកេនǜមផលបូកកូǏ៉រƘង់គឺǏǋនƳរ

ែƙបƙបȫលតិចតួចែដរ បុ៉ែនƎអƒកវǊិគសƏិតិមិនយកចិតƎទុកƽក់បុ៉ǆƗ នេǆះេទ 

ពីេƙǉះតៃមƚផលេធȢប «ratio» េȄǃកូǏ៉រƘង់សំǁក បƷƟ ញពីនិនƒǆƳរៃន

Ƴរƺប់ǉក់ព័នƑរǏងអេថរ X និងY ។
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• សិកǜឧǄហរណ៍  ǂǍងƴងេƙƳមេនះƺទិនƒន័យអេងžតចំនួនƹƒ ំសិកǜ និងចំណូលǉក់ព័នƑ។

Dr. NGANN Sundet, Professor of RULE 16

រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula

Ob Edu=Xi Xi-meanX Income=Yi Yi-MeanY (Xi-meanX)(Yi-MeanY)
1 0 -11.7 0 -28415 332455.5
2 0 -11.7 0 -28415 332455.5

3 8 -3.7 10,500 -17915 66285.5
4 10 -1.7 0 -28415 48305.5
5 11 -0.7 0 -28415 19890.5

6 11 -0.7 29,000 585 -409.5
7 11 -0.7 0 -28415 19890.5

8 12 0.3 50,000 21585 6475.5

9 12 0.3 3,800 -24615 -7384.5
10 12 0.3 0 -28415 -8524.5

11 12 0.3 12,500 -15915 -4774.5

12 13 1.3 27,500 -915 -1189.5

13 13 1.3 64,000 35585 46260.5
14 13 1.3 0 -28415 -36939.5

15 14 2.3 57,000 28585 65745.5

16 16 4.3 30,000 1585 6815.5

17 16 4.3 92,000 63585 273415.5

18 16 4.3 80,000 51585 221815.5

19 16 4.3 50,000 21585 92815.5

20 18 6.3 62,000 33585 211585.5
Sum= 234 0 568,300 0 1,684,990

Average= 11.70 0 28,415 0 88,684 



• បំណកȯǒយǂǍង
o ចំនួនƹƒ ំសិកǜƺមធƘមែដលǇនេរȢនចប់គឺ ១១,៧ƹƒ ំ
o ចំណូលមធƘមែដលទទួលǇនǉក់ព័នƑនឹងƹƒ ំសិកǜ $២៨,៤១៥.00 ǋនន័យǃ អƒក

ែដលǇនសិកǜចប់ƹƒ ំសិកǜƺមធƘម១១,៧ƹƒ ំ ǕចរកចំណូលǇន $២៨,៤១៥.00។

o ចំនួនអេងžត ២០, េǷកƒុងគំរសំូǁក 𝑛 − 1 េសƗ ១៩, េយងǇនផលេធȢប ratio របស់

កេនǜមគំរសំូǁកកូǏ៉រƘង់ េសƗនឹង 88,684 ƺចំនួនវជិƅǋន ǋនន័យǃចំណូល

របស់បុគƀលƺប់ǉក់ព័នƑƺវជិƅǋនƺមួយចំនួនƹƒ ៃំនƳរសិកǜ ។ ǕចសនƒិƽƊ នǇនǃ 

េបចំនួនƹƒ ំសិកǜេកនǆំឲƘទទួលǇនចំណួកេកន ។

• សǋƀ ល់៖ េប 𝑋௜ = 𝑋ത ⇒ 𝑋௜ − 𝑋ത = 0  េយងǇន ∑ 𝑋௜ − 𝑋ത 𝑌௜ − 𝑌ത = 0௡
௜ୀଵ ។ ផលេធȢបratio

ƵƗ នសȦƈ ចǙស់ǎស់ ឬតៃមƚេលខǕចបកȯǒយǇន។
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• និយមន័យកូǏ៉រƘង់

កូǏ៉រƘង់របស់គូអេថរសƏិតិ 𝑋௜, 𝑌௜ , 𝑖 = 1,2, … , 𝑛 ƙតȪវǇនកំណត់ǂមរបូមនƎ

 𝑐𝑜𝑣 𝑋, 𝑌 =
ଵ

௡
∑ (𝑋௜ − 𝑋ത)(𝑌௜ − 𝑌ത)௡

௜ୀଵ ។

• លកſណៈកូǏ៉រƘង់៖ 𝑐𝑜𝑣 𝑋, 𝑌 =
ଵ

௡
∑ 𝑋௜𝑌௜ − 𝑋ത𝑌ത௡

௜ୀଵ ។

ȯǒយបȦƅ ក់

𝑐𝑜𝑣 𝑋, 𝑌 =
ଵ

௡
∑ (𝑋௜ − 𝑋ത)(𝑌௜ − 𝑌ത)௡

௜ୀଵ =
ଵ

௡
∑ (𝑋௜𝑌௜ − 𝑋௜𝑌ത − 𝑋ത𝑌௜ + 𝑋ത𝑌ത)௡

௜ୀଵ  =

=
ଵ

௡
∑ 𝑋௜𝑌௜ − 𝑌ത

ଵ

௡
∑ 𝑋௜

௡
௜ୀଵ − 𝑋ത

ଵ

௡
∑ 𝑌௜

௡
௜ୀଵ + 𝑋ത𝑌ത =

ଵ

௡
∑ 𝑋௜𝑌௜ − 𝑋ത𝑌ത − 𝑋ത𝑌ത + 𝑋ത𝑌ത௡

௜ୀଵ
௡
௜ୀଵ  =

=
ଵ

௡
∑ 𝑋௜𝑌௜ − 𝑋ത𝑌ത௡

௜ୀଵ = 𝑐𝑜𝑣(𝑋, 𝑌) ។
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• លកſណៈǏ៉រƘង់(Property of variance)

1) ǋនតៃមƚ X និង Y ǁមួយ េយងǇន៖

• 𝑣𝑎𝑟 𝑋 + 𝑌 = 𝑣𝑎𝑟 𝑋 + 𝑉𝑎𝑟 𝑌 + 2𝑐𝑜𝑣 𝑋, 𝑌 .

• 𝑣𝑎𝑟 𝑋 − 𝑌 = 𝑣𝑎𝑟 𝑋 + 𝑉𝑎𝑟 𝑌 − 2𝑐𝑜𝑣 𝑋, 𝑌 .

2) េបតៃមƚ X និង Y ឯកǍជƘពីƵƒ េយងǇន៖

• 𝑣𝑎𝑟 𝑋 + 𝑌 = 𝑣𝑎𝑟 𝑋 − 𝑌 = 𝑣𝑎𝑟 𝑋 + 𝑉𝑎𝑟 𝑌 .
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• ȯǒយបȦƅ ក់

1. ǋន 𝑣𝑎𝑟 𝑋 + 𝑌 =
ଵ

௡
∑ ((𝑋௜ + 𝑌௜) − (𝑋ത + 𝑌ത))ଶ௡

௜ୀଵ =
ଵ

௡
∑ [(𝑋௜ − 𝑋ത) + (𝑌௜ − 𝑌ത)]ଶ௡

௜ୀଵ =

=
ଵ

௡
∑ (𝑋௜ − 𝑋ത)ଶ௡

௜ୀଵ +
ଵ

௡
∑ (𝑌௜ − 𝑌ത)ଶ௡

௜ୀଵ + 2
ଵ

௡
∑ (𝑋௜ − 𝑋ത)(𝑌௜ − 𝑌ത)௡

௜ୀଵ =

⇒ 𝒗𝒂𝒓 𝑿 + 𝒀 = 𝒗𝒂𝒓 𝑿 + 𝒗𝒂𝒓 𝒀 + 𝟐𝒄𝒐𝒗 𝑿, 𝒀 .

2. ǋន 𝑣𝑎𝑟 𝑋 − 𝑌 =
ଵ

௡
∑ ((𝑋௜ − 𝑌௜) − (𝑋ത − 𝑌ത))ଶ௡

௜ୀଵ =
ଵ

௡
∑ [ 𝑋௜ − 𝑋ത − (𝑌௜ − 𝑌ത)]ଶ௡

௜ୀଵ =

=
ଵ

௡
∑ (𝑋௜ − 𝑋ത)ଶ௡

௜ୀଵ +
ଵ

௡
∑ (𝑌௜ − 𝑌ത)ଶ௡

௜ୀଵ − 2
ଵ

௡
∑ (𝑋௜ − 𝑋ത)(𝑌௜ − 𝑌ത)௡

௜ୀଵ =

⇒ 𝒗𝒂𝒓 𝑿 − 𝒀 = 𝒗𝒂𝒓 𝑿 + 𝒗𝒂𝒓 𝒀 − 𝟐𝒄𝒐𝒗 𝑿, 𝒀 .

3. ករណីតៃមƚ (X,Y)ឯកǍជƘពីƵƒ េǆះពំុǋនចំនុចƙបសពƛǁមួយេកតǋនេទǆំឲƘ 𝒄𝒐𝒗 𝑿, 𝒀 = 𝟎

ដូេចƒះេយងǄញǇនេសចកƎីសនƒិƽƊ នǃ 𝒗𝒂𝒓 𝑿 + 𝒀 = 𝒗𝒂𝒓 𝑿 − 𝒀 = 𝒗𝒂𝒓 𝑿 + 𝒗𝒂𝒓 𝒀   ។
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រលំកឹរបូមនƎសƏតិសំិƴន់ៗ មយួចនំនួ
Important Statistics Formula



• ǋ៉ƙទីសសំƴន់ៗមួយចំនួនែដលេƙបសƙǋប់ƳរគណǆេផƞងៗកƒុងេមេរȢនេសដƊកិចƃǋƙតǒȝសƎ៖

o ǋ៉ƙទីសចតុេƳណែកង៖ 𝑋(௠;௡), 𝑚 ≠ 𝑛;  𝑚 = (𝑙𝑖𝑛𝑒)ជួរេដក, 𝑛 = (𝑐𝑜𝑙𝑙𝑢𝑚𝑛)ជួរឈរ

o ǋ៉ƙទីសƳេរ ៉ 𝑋(௡;௡), ƺǋ៉ƙទីសែដលǋនចំនួន 𝑙𝑖𝑛𝑒 = 𝑐𝑜𝑙𝑙𝑢𝑚𝑛 = 𝑛

o ǋ៉ƙទីសƙតង់សƓ៉ូ (𝑋
ᇱ)៖ ǋនǋ៉ƙទីស 𝑋(௠;௡), 𝑚 ≠ 𝑛 ⇒ ƙតង់សƓ៉ូ 𝑋 ௡;௠

ᇱ , 𝑛 ≠ 𝑚, 𝑛 = 𝑙𝑖𝑛𝑒, 𝑚 = 𝑐𝑜𝑙𝑙𝑢𝑚𝑛.

o  ផលគុណពីរǋ៉ƙទីស៖ ǋនǋ៉ƙទីស 𝑋(௡;௞);  𝑋(௞;௡)
ᇱ  ⇒  𝑋(௞;௡)

ᇱ × 𝑋(௡;௞) = 𝐶(௞;௞).

o លកſណៈǋ៉ƙទីសƙតង់សƓ៉ូ៖ (𝐴 × 𝐵)ᇱ= 𝐵ᇱ × 𝐴ᇱ.

o  ǋនǋ៉ƙទីសƳេរ ៉ 𝑋(௡;௡) េបǏǕចǋនចƙǋសគឺកំណត់េƽយ 𝑋(௡;௡)
ିଵ  ។  េយងǇនលកſណៈរបស់

ǋ៉ƙទីសƙƸស៖  𝑋(௡;௡) × 𝑋(௡;௡)
ିଵ = 𝑋(௡;௡)

ିଵ × 𝑋(௡;௡) = 𝐼(௡;௡), 𝑤ℎ𝑒𝑟𝑒 𝐼 𝑖𝑠 𝑢𝑛𝑖𝑡𝑎𝑟𝑦 𝑚𝑎𝑡𝑟𝑖𝑥.

o លកſណៈរបស់ǋ៉ƙទីសឯកǂ៖ 𝑋𝐼 = 𝐼𝑋 = 𝑋.
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រលំកឹរបូមនƎគណិតវទិǚសំƴន់ៗ មយួចនំនួ
Important Mathematics Formula



• េƽះȯǒយƙបព័នƑសមីƳរែដលǋនចំនួនសមីƳរេƙចនƺងចំនួនអȦƈ តិ៖

ǋនƙបព័នƑសមីƳរ 

𝑎ଵଵ𝑋ଵ + 𝑎ଵଶ𝑋ଶ + ⋯ + 𝑎ଵ௞𝑋௞ = 𝑌ଵ

𝑎ଶଵ𝑋ଵ + 𝑎ଶଶ𝑋ଶ + ⋯ + 𝑎ଶ௞𝑋௞ = 𝑌ଶ

… … … … … . .
… … … … … . .

𝑎௡ଵ𝑋ଵ + 𝑎௡ଶ𝑋ଶ + ⋯ + 𝑎௡௞𝑋௞ = 𝑌௡

(១) ⇒សមីƳរǋ៉ƙទីស

𝑎ଵଵ  𝑎ଵଶ … 𝑎ଵ௞

𝑎ଶଵ  𝑎ଶଶ  … 𝑎ଶ௞

… … .
𝑎௡ଵ  𝑎௡ଶ  … 𝑎௡௞

𝑋ଵ

𝑋ଶ

.

.

.
𝑋௞

=

𝑌ଵ

𝑌ଶ

.

.

.
𝑌௡

 (២)  

េយងǂងǋ៉ƙទីស 𝐴(௡;௞) ⇒ 𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑠𝑒𝑑 𝐴(௞,௡)
ᇱ ⇒ 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑒𝑑 𝐴(௞;௡)

ᇱ × 𝐴(௡,௞) = 𝐶(௞;௞)

េបǋ៉ƙទីស 𝐶(௞;௞)ǋនចƙǋសកំណត់េƽយ 𝐶(௞;௞)
ିଵ = (𝐴ᇱ𝐴)ିଵ≠ 0 ។ ǂងǋ៉ƙទីស 𝑋 =

𝑋ଵ

𝑋ଶ

.

.

.
𝑋௞

និង Y=

𝑌ଵ

𝑌ଶ

.

.

.
𝑌௡

⇒ 𝐴𝑋 = 𝑌 → 𝐴ᇱ𝐴𝑋 = 𝐴ᇱ𝑌 → 𝐴ᇱ𝐴 ିଵ 𝐴ᇱ𝐴 𝑋 = (𝐴ᇱ𝐴)ିଵ(𝐴ᇱ𝑌) ⇒ 𝐼𝑋 = 𝐴ᇱ𝐴 ିଵ(𝐴ᇱ𝑌) ⇒ 𝑋ത = (𝐴ᇱ𝐴)ିଵ(𝐴ᇱ𝑌)

គឺƺចេមƚយរបស់សមីƳរǋ៉ƙទីស(២) និងƺឬសរបស់ƙបព័នƑសមីƳរ(១)ែដរ។
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រលំកឹរបូមនƎគណិតវទិǚសំƴន់ៗ មយួចនំនួ
Important Mathematics Formula



អƒកដឹងេទ ?េពលេវǎ

មិនរងƸ់អំƒកេទ!!
• Ũពញញឹម

េប́អƒកេǷែតែថǄ ំ

ǈž របសអ់ƒក

េǷែតȯសសǒ់ơ ត

កដំរអƒកƺនចិ ƃ!
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