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 : المستخلص 
وض١شاً ِب ٍٔغأ ئٌٝ الاخزجبساد اٌلاِؼ١ٍّخ ٌّؼشفخ ٚعٛد فشٚلبد ِؼ٠ٕٛخ ِٓ ػذِٙب ث١ٓ أوضش ِٓ 

ٓ اٌجشاِظ اٌغب٘ضح ٚاٌّزٛفشح فٟ اٌحمبئت اٌجشِغ١خ.  ئلّا أْ ِغإ١ٌٚخ اٌفشٚلبد ػ١ٕز١ٓ، ٚثبعزخذاَ أٞ ِ
ّٞ ِٓ اٌؼ١ٕبد اٌّغزخذِخ ٠جمٝ ِجّٙبً ٠ٚحزبط ئٌٝ رٛػ١ح ػٕذِب رىْٛ اٌّمبسٔخ ث١ٓ  اٌّؼ٠ٕٛخ إٌبرغخ ث١ٓ أ

 ذ وزٌه.أوضش ِٓ ػ١ٕز١ٓ، ٚثبٌزبٌٟ ٠زٛعت ِؼشفخ أٞ ِٓ رٍه اٌؼ١ٕبد ِخزٍفخ ِؼ٠ٕٛبً ٚأٞ ِٕٙب ١ٌغ
ا اٌجحش رُ رمذ٠ُ أُ٘ الاخزجبساد اٌلاِؼ١ٍّخ راد اٌؼلالخ ثأوضش ِٓ ػ١ٕز١ٓ، ّٚ٘ب: اخزجبس ٚفٟ ٘ز

شرت ٚاخزجبس فش٠ذِبْ ٌزح١ًٍ اٌزجب٠ٓ ِٓ اٌذسعخ اٌضب١ٔخ ٌٍشرت، وّب رُ رغ١ٍؾ وشٚعىبي ٠ٍٚض ٌزح١ًٍ اٌزجب٠ٓ ٌٍ
اٌؼٛء ػٍٝ اٌّمبسٔبد اٌّزؼذدح اٌلاصَ ئعشائٙب ثؼذ الاخزجبس٠ٓ اٌّزوٛس٠ٓ حٛي ِغأٌخ ِب ل١ذ الاخزجبس، ١ٌظ 

( Macroغ١خ )فمؾ ئحظبئ١بً ٚئّٔب ثشِغ١بً.  ئر طُّ ٔظبِبً خج١شاً ٚثبلاػزّبد ػٍٝ رم١ٕخ اٌحضِخ اٌجشِ
 (. Minitabٚاٌّٛعٛدح فٟ إٌظبَ اٌـغب٘ض )

ٚلاخزجبس وفبءح إٌظبَ اٌّؼذ، رُ رـج١مٗ ػٍٝ ػذح أِضٍخ، ٚرُ اخز١بس اٌّضب١ٌٓ اٌّمزجغ١ٓ ِٓ )اٌمششٟ، 
" ٌىً اخزجبس "، ٚرُ ػشع ٔزبئظ رـج١مّٙب فٟ إٌظبَ اٌخج١ش إٌزبئظ اٌزٟ رُ اٌزٛطً  1(213ٚ ص 200ص

 حخ.ئ١ٌٙب ٚثشىً ٚاػ

Abstract: 
Mightily we refuge (resort) to the Non-Parametric test to success output 

about some problems, but this case still abstruse and need to illustration when 
the comparison between more than two samples, so behoove knowing which 
of these samples are significant different and which of them are not. 

In this paper presentation to superior Non-Parametric test witch dealing 
with more than two samples, they are: The Kruskal-Wales One-Way Analysis of 
Variance by Rank & the Friedman Two-Way Analysis of Variance by Rank, and 
also to shed the light to multiple compare must be dune after testing, that is 
not only statistically but programming by depend on Macro in MINITAB 
System.   
 

:قدمة الم
ُّئْ  اٌزجب٠ٓ " ،اٌزٛص٠غ اٌـج١ؼٟ"": ِٕٙب، ٚاٌّؼ١ٍّخ الاخزجبسادفٟ  أعبعبًاٌزٟ رؼزجش  ّبدغٍّاٌ

 الاعزذلايٌؼ١ٍّبد  أخشٜٔحزبط ٌٛعبئً  ِب ٚوض١شاً ،ّذسٚعخفٟ اٌّغزّؼبد اٌدائّبً  رزحمك لذ لا، "اٌّزغبٔظ
ُّ لاثح١ش  ٖ اٌزٞ ٠ٛفش ٌٕب ٘ز، ٘ٛ اٌلاِؼٍّٟلإحظبء ٚا  .اٌمبع١خاٌششٚؽ  أّٚبد غٍّرزـٍت رحمك رٍه اٌ

ُِ ئلّارزـٍت  ٠ظٍح فٟ وض١ش ِٓ اٌظشٚف اٌزٟ لا لأٔٗ، اٌٛع١ٍخ  .2ٌٍغب٠خ ػبِخً ّبدٍغٍّػٍٝ 
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ِٓ ح١ش  اعزخذاِٙباٌّؼ١ٍّخ فٟ ظشٚف  الاخزجبسادلاِؼ١ٍّخ رٕبظش  اخزجبسادٚعٛد  ٚلذ ثبد ِؼشٚفبً
ٚثبٌشغُ ِٓ أْ ِؼظُ اٌحمبئت اٌجشِغ١خ الإحظبئ١خ اٌغب٘ضح   .1ؿج١ؼخ اٌّشىٍخ اٌجحض١خ أٚرظ١ُّ اٌزغشثخ 

  رفشد ٌلاخزجبساد اٌلاِؼ١ٍّخ ِغبلًا ِمجٛلًا ٌٍزـج١ك اٌّجبشش ٚاٌزٛطً ئٌٝ إٌز١غخ اٌّـٍٛثخ ثغلاعخ ِٚشٚٔخ.
 أ١ّ٘زٙباٌّمبسٔبد اٌّزؼذدح اٌزٟ رجشص  ئٌٝػٕذِب ٔحزبط  الاخزجبساد٠ؼبة ػ١ٍٙب اٌمظٛس فٟ ثؼغ  أٔٗ ئلّا
 اٌّجحٛصخ. ٚعبؽ اٌّغزّؼبدأث١ٓ  اخزلافسفغ ػذَ ٚعٛد  الاخزجبسٕذِب رىْٛ ٔز١غخ ػ

ؼًّ ػٍٝ )إٌظبَ اٌخج١ش( اٌزٞ ٠ رظ١ُّ حم١جخ ثشِغ١خ ئٌِٝٓ ٕ٘ب ظٙشد فىشح ٘زا اٌجحش اٌزٞ ٠ٙذف 
 .ّبَالا٘زإٌّبعت ٌزظ١ُّ اٌزغشثخ ل١ذ  الإحظبئٟ اٌّخزجشاٌّمبسٔبد اٌّزؼذدح اٌّّٙخ ثؼذ رـج١ك  عشاءئ

فش٠ذِبْ ٚاٌّمبسٔبد  ٚاخزجبس٠ٍٚض  -وشٚعىبي ثبخزجبساٌخبص  الإحظبئٟاٌّإشش  اخز١بسرُ ٚلذ 
اٌخج١ش  جشٔبِظاٌرظ١ُّ ٌغشع  ،اٌؼ١ٕبد اٌّجحٛصخثؼذ صجبد ِؼ٠ٕٛخ الاخزلاف ث١ٓ  ئعشائٙباٌلاصَ  اٌّزؼذدح

 .اٌّزوٛس٠ٓ ٌلاخزجبس٠ٓ اٌّزؼذدح ِجبششح اٌّمبسٔبد ئعشاء١ؼًّ ػٍٝ ٌ
 اخزجبس ِٓ ٌىً خ٠ٙزُ ثبٌزفبط١ً إٌظش٠اٌزٞ  اٌغبٔت إٌظشٞوً ِٓ  فٟ ٘زا اٌجحشٌزمذ٠ُ رُ ا

ثزـج١ك اٌخٛاسص١ِخ اٌخبطخ ٠ٙزُ اٌزٞ  اٌغبٔت اٌؼٍِّٟٚٓ صُ  ئحظبئ١بًفش٠ذِبْ  ٚاخزجبس٠ٍٚض  -وشٚعىبي
 ٚاٌزٛط١بد. عزٕزبعبدالاُ٘ رمذ٠ُ أصُ  ، ِٕٚبلشخ إٌزبئظ، ثبٌحم١جخ اٌجشِغ١خ ػٍٝ ث١بٔبد ِضب١ٌٓ رغش٠ج١١ٓ

 

 همف البحث:
ؼـٟ ٔز١غخ اٌّمبسٔبد اٌّزؼذدح اٌٛاعت رٕف١ز٘ب )ٔظبَ خج١ش(، ٌز رظ١ُّ حم١جخ ثشِغ١خ ئ٠ٌٝٙذف اٌجحش 

، ػٍٝ اٌؼ١ٕبد اٌّجحٛصخ الاخزجبسٚحغت طلاح١خ  فش٠ذِبْ ٚاخزجبس٠ٍٚض  -وشٚعىبي اخزجبسوً ِٓ ثؼذ 
 .أوضش ِٓ ػ١ٕز١ٓراد اٌؼلالخ ث الاخزجبسادئحذٜ  ثبػزجبسّ٘ب

 

 الجانب النظري
 : ٠ٍٚض ٌزح١ًٍ اٌزجب٠ٓ ٌٍشرت -اخزجبس وشٚعىبي. 1

The Kruskal -Wallis One Way Analysis of Variance by Rank: 
٠ٕبعت رغبسة راد ٠ٚؼزّذ ػٍٝ اٌشرت  ثبعّّٙبعّٟ  بًحظبئ١ئ ِخزجشاًلذَ وً ِٓ وشٚعىبي ٚ ٠ٍٚض 

ْ أٚ ،n1, n2, ….. , nkِٓ اٌؼ١ٕبد ٚثأحغبَ  K الاخزجبس ٚعٛد٠فزشع ٘زا ئر  ،2رظ١ُّ ػشٛائٟ وبًِ
ْ اٌج١بٔبد ػٍٝ ئْ اٌّغزّؼبد اٌّغحٛثخ ِٕٙب اٌؼ١ٕبد ِزّبصٍخ، ٚػٍٝ أاٌّشب٘ذاد ِغزمٍخ داخً ٚث١ٓ اٌؼ١ٕبد 

 : 3الاخزجبس فٟٙ بدأِب فشػ١  سئ١غ١خ ِٚزغ١شارٙب ِغزّشح. الألً
 :H0 ل١ّخ اٌٛع١ؾ ٌـ K صٍخِٓ اٌّغزّؼبد ِزّب. 
:H1  ٍٝغ١ش ِزّبصً ِغ اٌجم١خ الألًل١ّخ اٌٛع١ؾ ٌّغزّغ ٚاحذ ػ. 

 :٠ٍٚض -وشٚعىبي اخزجبسخـٛاد  .1-1
حظبءح الاخزجبس اٌخبطخ ئاٌخـٛاد اٌّزجؼخ ٌٍحظٛي ػٍٝ  (Siegel) ٚ (Glantz) ٠4ؼشع وً ِٓ

 :ٟأرٚوّب ٠ ،٠ٍٚض -ثىشٚعىبي

 ٚوأٔٙب ػ١ٕخ ٚاحذح. رشرت ِشب٘ذاد وً اٌؼ١ٕبد رظبػذ٠بً .1

ل١ُ أْ ِغ ِلاحظخ   .ٚلًاٛع ػٓ ل١ّخ وً ِشب٘ذح ثزشر١جٙب اٌزٞ أخزرٗ ثؼذ ئعشاء اٌخـٛح أ٠ؼ .2
 اٌّشب٘ذاد اٌّزغب٠ٚخ ٠ؼـٝ ٌٙب ٔفظ اٌشرجخ.

 حغبة ِؼذي اٌشرت اٌّىشسح فٟ حـبٌخ ٚعٛد٘ـب. .3

خ ِٓ ل١ّخ اٌّشرج ئػبدح رٛص٠غ اٌشرت حغت ِشب٘ذاد اٌؼ١ٕبد اٌزبثؼخ ٌٙـب ثح١ش ٔغذ ٌـىً ػ١ٕخ ثذلًا .4
 اٌزٟ حظٍذ ػ١ٍٙب.

 ، ٚفك ِب ٠ٍٟ:اٌّإشش الإحظبئٟ احزغبة .5

 
 فٟ حبٌخ ػذَ ٚعٛد سرت ِىشسح: . أ

)1(3
)1(

12

1

2











 



N
n

R

NN
KW

k

i i

i ……………… (1-1 a)  

 
 

                                                 
1

 (Petrie., p. 175). 
2

 (Steel, R.G.D. & Torrie, J.H., p. 444). 
3

191
4

 (Glantz, pp. 346-349)  و(Siegel, pp. 206-210). 
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 فٟ حبٌخ ٚعٛد سرت ِىشسح:  . ة
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 ح١ش أْ: 
k ni N Ri t 

ػذد اٌّشب٘ذاد  ػذد اٌؼ١ٕبد
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ِغّٛع اٌشرت فٟ اٌؼ١ٕخ 
i 

 iػذد سرت اٌّشب٘ذاد اٌّىشسح فٟ اٌؼ١ٕخ 

 

ِؼرشٚف فرٟ   ٘رٛ   وّرب ٚ وجرش ِرٓ ل١ّزٙرب اٌغذ١ٌٚرخ،    أارا وبٔرذ ل١ّرخ اٌّإشرش الإحظربئٟ     فر  اٌمرشاس:  ارخبر .6
ِرٓ اٌّغزّؼربد غ١رش      Kأٞ أْ ل١ّرخ اٌٛعر١ؾ ٌر ـ   ،H0فشػ١خ اٌؼذَ  زشفغعاخزجبس اٌفشػ١بد  أدث١بد

ٓ  ٚػ١ٍٗ ٠ٕجغرٟ ِؼشفرخ     ّبصٍخ.ِز اٌّغزّؼربد اٌّجحٛصرخ ٠حّرً فشٚلربد ػرٓ اٌجم١رخ،       ٘رزٖ   أٞ ِغزّرغ ِر
 ١خ:٢رٚ٘زا ٠زُ ٚفك اٌفمشح ا

 

 : ٠ٍٚض -وشٚعىبي اخزجبساٌّمبسٔبد اٌّزؼذدح ثؼذ  .1-2
خ ػٕذ سفغ اٌفشػ١خ اٌؼذ١ِخ أٞ ٚعٛد فشٚلبد ثر١ٓ اٌّغزّؼربد   اٌّؼ١ٍّ الاخزجبسادفٟ ِٓ اٌّؼٍَٛ أٔٗ 

َ صرخ، ٠غرت   اٌّجحٛ ( ٚاٌّٛعرٛد فرٟ أغٍرت    Post Hoc Multiple Comparisonsِرب ٠غرّٝ )   اعرزخذا
ٙ ررراٌزرررٟ رُ الاخزجررربسادأحرررذ  لاخز١ررربساٌحبعرررٛث١خ اٌغرررب٘ضح  الإحظررربئ١خالأٔظّرررخ  ٍّظ ِرررٓ اٌّزٛعرررـبد عرررججذ  ش أ

 ١ظ اٌحظرش: اٌّؼ٠ٕٛخ فٟ رح١ًٍ اٌزجب٠ٓ اٌّغزخذَ، ٚػٍٝ عرج١ً اٌّضربي ٌٚر    الاخزلافبدٚاٌزٟ رذػٝ ، الاخزلافبد
ٚغ١ش٘رب وض١رش    Scheffe test ٚاخزجربس ، LSD test ،Duncan test ،Dunnett test: اخزجربساد 

 فٟ اٌؼ١ٕبد اٌّجحٛصخ. الاخزلافبداٌزٟ رج١ٓ ِظذس  الاخزجبسادِٓ 
اٌزرٟ ررٕض    اٌؼرذَ  فرٟ حرـبٌخ سفرغ فشػر١خ    رضبس ٔفرظ اٌّشرىٍخ   ، فٟ الاخزجبساد اٌلاِؼ١ٍّخٚوزٌه اٌحبي 

٘رٛ اٌٛعر١ؾ اٌرزٞ     "ِرب  أٚ"، ٘رٟ اٌٛعربئؾ اٌّخزٍفرخ     ّرب ف" ِرٓ اٌّغزّؼربد:   K ٌٛعر١ؾ ٌر ـ رغربٚٞ ل١ّرخ ا  ػٍٝ 
 .٠خزٍف ػٓ ثم١خ اٌٛعبئؾ "

ٓ اٌىض١ش ِٓ ئْ  ورً   أٚػرح  لرذ ٚأفؼرٍُٙ،  وربْ   Dunn - 1964ٔبلشرٛا ٘رزا اٌّٛػرٛع ٌٚرـؼً      اٌجربحض١
 :١خا٢رفـىشح اٌّمبسٔبد ثبٌخـٛاد  (Siegel)ٚ  (Glantz)، (اٌمششٟ) 1ِٓ

 .iRاٌٛع١ؾ ٌٍشرت ٌىً ػ١ٕخ ٚ ٌزىٓ بد غ٠ئ .1

 دٔبٖ:أ٠غبد ل١ّخ اٌّزجب٠ٕخ ئ .2

 فٟ حبٌخ ػذَ ٚعٛد سرت ِىشسح: . أ
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 :١ٔخ ٌٍشرتفش٠ذِبْ ٌزح١ًٍ اٌزجب٠ٓ ِٓ اٌذسعخ اٌضب اخزجبس. 2

The Friedman Two-Way Analysis of Variance by Ranks: 
وضش ِررٓ  أثرر خىبٍِرر اٌؼشررٛائ١خ اٌمـبػرربد  اٌاٌزغرربسة راد رظرر١ُّ  لررذَ فش٠ررذِبْ اخزجرربساً ٠ٕبعررت أغٍررت     

: فّرضلاً .  Kٚثحغرُ  " رؼبِرً ِؼبٍِرخ اٌمـبػربد   "  ( ِرٓ اٌؼ١ٕربد  b) ٚعرٛد  الاخزجبس٠فزشع ٘زا ، ئر  2ِؼبٍِز١ٓ
Xij ٌّشب٘ذحرّضً ا j'th   فٟ اٌؼ١ٕرخi'th.   ِٞٚٙرُ  .  اٌمـبػربد ٚاٌظرفٛف ٘رٟ    الأػّرذح اٌّؼبٌغربد رّضرً    أْأ

                                                 
1

 .(Siegel, p. 213)و  (Glantz, p.350)(، 022)القرشي، ص 
2

 (Steel, R.G.D. & Torrie, J.H., p. 546). 
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 الاخزجربس  بدأِب فشػر١   .ِؼذِٚخؼبٌغبد زّش ٚاٌزفبػلاد ث١ٓ اٌمـبػبد ٚا٠ٌّىْٛ ِزغ١ش اٌّشب٘ذاد ِغ أْ عذاً
          :1فٟٙ

H0: اٌّؼبٌغبد داخً اٌمـبػبد ِزّبصٍخ. 
H1:  ٍٝوجش ِٓ اٌجم١خأخ ٚاحذح رأص١ش٘ب ِؼبٌغ الألًػ. 

 
 

 :  خـٛاد اخزجبس فش٠ذِبْ. 1 -2
اٌخبص  الإحظبئٌٍٟحظٛي ػٍٝ اٌّإشش  اٌلاصِخاٌخـٛاد (Siegel)  ٚ (Glantz) ٠2ؼشع وً ِٓ

 :ٟأرٚوّب ٠، ثبخزجبس فش٠ذِبْ

ً  " رشرت اٌج١بٔبد ػّٓ اٌمـبع اٌٛاحرذ  .1 ُ    ، رظربػذ٠بً  أٚ رٕبص١ٌربً " ثشرىً ِغرزم  صرُ ٠ؼرٛع ػرٓ اٌمر١
 .(رىشاس٘ب٠غزخذَ ِؼذي اٌشرت ػٕذ )ثشرجٙب،  الأط١ٍخ

 .ٌـىً ػّٛد Riحغبة ِغّٛع اٌشرت  .2

  ٌفش٠ذِبْ، ٚوب٢رٟ: الإحظبئٟحغـبة اٌّإشش  .3
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      … (2-1 b) ٖفٟ حبٌخ ٚعٛد سرت ِىشس  

 ْ:أح١ش 
 

k b ti Ri Ti 

ػذد 
 اٌّؼبٌغبد

 ػذد اٌمـبػبد
ٌٙب ٔفظ  اٌلارٟػذد اٌّشب٘ذاد 

 i-thاٌشرجخ فٟ 
ٌىً ِغّٛع اٌشرت 

 ػّٛد  iii Ttt )( 3

 
 

 أْأٞ  اوجش ِٓ ل١ّزٙب اٌغذ١ٌٚخ رشفغ فشػ١خ اٌؼرذَ،  الإحظبئّٟخ اٌّإشش ١ل وْٛ  فٟ حبٌخ ارخبر اٌمشاس:. 4
 ٚاحذح راد رأص١ش ِخزٍف ػٓ اٌجم١خ.ِؼبٌغخ  الألًٕ٘بن ػٍٝ 

 

 :سٔبد اٌّزؼذدح ثؼذ اخزجبس فش٠ذِبْباٌّم. 2-2
ِؼشفرخ أٞ ِرٓ   ، ف١ٕجغرٟ  الاخزجربس وشٚعرىبي، فؼٕرذ ٚعرٛد فشٚلربد ِؼ٠ٕٛرخ فرٟ ٘رزا         اخزجبسوّب عجك فٟ 

ٝ دد ثبٌٕٙب٠رخ  ػٓ ثم١خ اٌّؼبٌغبد، ٚاٌزرٟ أ اٌّؼبٌغبد راد اٌزأص١ش اٌّخزٍف  رٌره  زُ اٌؼرذَ، ٠ٚر  سفرغ فشػر١خ    ئٌر
  :٢3رٟآِ خلاي 

 

 .Ri.٠غبد ِغّٛع سرت وً ِؼبٌغٗ )وً ػّٛد( ئ( 1
 .Zرحذ٠ذ ِغزٜٛ اٌّؼ٠ٕٛخ ٌزحذ٠ذ اٌم١ّخ اٌغذ١ٌٚخ ٌـ  (2
 :خل١ّخ اٌّزجب٠ٕ ئ٠غبد (3

6

)1( 


kbk
ZRR ji

 
 عررجت، ٚ٘ررٟ وجررش ِررٓ غ١ش٘ررب أِٚررٓ خررلاي اٌّمبسٔررخ ٌـشفررٟ اٌّزجب٠ٕررخ ٔغررزٕزظ أٞ اٌّؼبٌغرربد راد رررأص١ش     

 الاخزلاف.
 

 الجانب العملي
 

  :(Expert System) 4اٌحم١جخ اٌجشِغ١خ .1

 الإحظرربئ١خ الأٔظّررخاٌمظررٛس اٌّٛعررٛد فررٟ   اٌزغٍررت ػٍررٝ  ٘ررٛ ِحبٌٚررخ  وّررب رمررذَ،  اٌٙررذف ِررٓ اٌجحررش  ْ ئ
الاخزجبس اٌشئ١غرٟ ٌّؼشفرخ    ئعشاءالاخزجبساد اٌّـٍٛثخ ثؼذ  اعزىّبيػذَ ( 1ٚاٌمظٛس ٠زّضً ثب٢رٟ: ) ،اٌغب٘ضح

، اٌّغزخذَ الاخزجبسِغ  ٠زلاء٠َٕجغٟ ط١بغخ اٌج١بٔبد ثشىً ( 2.  )ِٓ اٌّزغ١شاد اٌجحض١خ راد دلاٌخ ِؼ٠ٕٛخ ًّٞأ

                                                 
1

012
2

 (Glantz, p. 360)  و (Siegel, pp. 174 - 178). 
3

 .(Glantz, p. 361)و  (Siegel, p. 180)(، 12)القرشي، ص 
4

 1ملحق  
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فرٟ ػّرٛد ٚرحذ٠رذ ػّرٛد يخرش ٠ّضرً        اٌّفحٛطخؼ١ٕبد ٠ٍٚض ٠ٕجغٟ رغ١ّغ ث١بٔبد اٌ -وشٚعىبي لاخزجبسفجبٌٕغجخ 
اٌغربثك   الاخزجبسفظ اٌخـٛاد اٌغبثمخ فٟ ٔ ئعشاء٠ٕجغٟ  اخزجبس فش٠ذِبْاٌشِض اٌخبص ثىً ل١ّخ، فٟ ح١ٓ أْ 

اٌّمبسٔرربد  لأغرربص( 3) .ِررٓ لجررً اٌّغررزخذَ ئدخبٌررٗٚاٌررزٞ ٠ررزُ  (Blockرحذ٠ررذ ػّررٛد اٌمـرربع ) ئٌررٝ ثبلإػرربفخ
( اٌغذ١ٌٚرخ ٚاٌزؼر٠ٛغ ػٕٙرب فرٟ اٌّؼربدلاد      Zاٌّرزوٛس٠ٓ ٠ٕجغرٟ اٌجحرش ػرٓ ل١ّرخ )      الاخزجبس٠ِٓب ثؼذ  اٌّزؼذدح

عرشاء ورً   لأررُ ثشِغرخ اٌخـرٛاد اٌلاصِرخ     رٌه  ٚلإٔغبصٚاعزىّبي اٌّمبسٔخ ٠ذ٠ٚبً.  اٌخبطخ ثبٌّمبسٔبد اٌّزؼذدح 
٘ب ثؼذ اٌحظٛي ػٍٝ ل١ّرخ  ؤعشائاٌخبطخ ثٗ ٚاٌّـٍٛة  ٠ٍٚض ٚاٌّمبسٔبد اٌّزؼذدح  - وشٚعىبي اخزجبس : )*(ِٓ

ٚوزٌه:   .اٌغذ١ٌٚخ( Z، ِٓ دْٚ اٌحبعخ ٌز١ٙئخ اٌج١بٔبد أٚ اٌجحش ػٓ ل١ّخ )رٌه اٌّخزجش راد اٌم١ّخ اٌّؼ٠ٕٛخ
حضِرررخ اٌجشِغ١رررخ ٝ خظررربئض اٌـػٍررر بدـٚثبلاػزّررربً.  ـأ٠ؼررر ذدح ٌرررٗـبد اٌّزؼرررـفش٠رررذِبْ ٚاٌّمبسٔررر اخزجررربس)**( 

(Global Macroا ) ٌزبثؼخ ٌٍٕظبَ اٌغب٘ضMINITAB.   
 

 :خٛاسص١ِخ اٌحم١جخ اٌجشِغ١خ 1.1
 :٢رٟعبع١خ وبلأا( ٚفك خٛاسص١ِخ، خـٛارٙب اٌحم١جخ اٌجشِغ١خرُ رظ١ُّ اٌجشٔبِظ اٌخج١ش )

ْ  اخزجربس ٚ أ٠ٍٚرض   - وشٚعرىبي  اخزجربس  ثبعزخذاٌَٙب  اخزجبسعشاء ئدخبي اٌج١بٔبد اٌّـٍٛة ئ٠زُ  .1 ، فش٠رذِب
 Dataِٕظررخ اٌج١بٔرربد )  فررٟ MINITAB-11فررٟ إٌظرربَ اٌغررب٘ض    (5 ئٌررٝ 1ػّررذح )ِررٓ  لأفررٟ ا

Window)  ٌررـ اخزجرربسٞ ْ ٠غررشأ٠ّىٕررٗ اٌّؼررذ  اٌجشٔرربِظأْ  ئر.  ، ٚحغررت ػررذد اٌؼ١ٕرربد اٌّجحٛصررخ: 
 .خ ِغب١ِغٚ خّغِغب١ِغ أ سثغِغب١ِغ، أ صلاس، ِغّٛػز١ٓ

(، C6(1)) بٌزغشثرخ فرٟ اٌخ١ٍرخ الأٌٚرٝ ِرٓ اٌؼّرٛد اٌغربدط       ثػرذد اٌّغرب١ِغ   ( 1)٠زُ رؼش٠ف وً ِرٓ:   .2
ِغزٜٛ اٌذلاٌرخ اٌّؼزّرذ   ( 3)(، C6(2)ٟ اٌخ١ٍخ اٌضب١ٔخ ِٓ اٌؼّٛد اٌغبدط )ـف حغُ اٌؼ١ٕخ اٌىٍٟ( 2)

 .(C6(3)( فٟ اٌخ١ٍخ اٌضبٌضخ ِٓ اٌؼّٛد اٌغبدط )P-Valueفٟ اٌزغشثخ )
ُ ٚاٌزٞ ٠حًّ  اٌّؼذ (Expert Systemِٓ صُ رٕف١ز اٌجشٔبِظ اٌخج١ش ) .3  (CANPT.MAC: )الاعر

ِٕظررخ الأٚاِررش ِررٓ خررلاي:  (Compare After Non-Parametric Test) اخزظرربسٚ٘ررٛ 
(Session Window ( فررٟ إٌظرربَ اٌغررب٘ض )Minitab-11 ٚثؼررذ رفؼ١رر )  :ِٞإشررش إٌظرربَ، أ ً
(MTB \ >) أع٠ُزجؼٗ ، ٠زُ وزبثخ أ٠ؼبص اٌزٕف١ز ) % ( ،فٟ ِٕظخ الأٚاِش ( اٌّٛلغDrive  ُصر ِٓ ،)

ٚ٘رررٛ ( MACٚاٌررزٞ ٘رررٛ )  (Extensionِرررغ رحذ٠ررذ إٌرررٛع )  (،File Nameاعررُ اٌجشٔررربِظ ) 
ل١ّرخ  ثبٌجحرش ػرٓ    ٠جرذأ اٌجشٔربِظ أٚلاً  ئر ،  CANPT.MAC % (، ٚورب٢رٟ: Macros)ِخزظش ٌرـ  

Z اٌّـٍٛثرخ ٚلأػرذادٍ   فمرذ ررُ رغز٠رخ اٌجشٔربِظ ثربٌم١ُ اٌغذ١ٌٚرخ      .  اٌغذ١ٌٚخ اٌزٟ رٛافك ِؼـ١بد اٌزغشثخ 
 غ١ش ِحذٚدح ِٓ اٌم١ُ.

 -ل١ّرخ اٌّإشرش الإحظربئٟ وشٚعرىبي     احزغربة  اٌجرذء ػٕذ ثذأ اٌزٕف١ز ٌٍحم١جخ اٌجشِغ١خ اٌّؼذح ع١زُ فرٟ   .4
ّرب رمرذَ   ٚاٌّٛػرحخ فرٟ اٌخـرٛاد اٌرٛاسدح ف١     خزجربس الا٠ٍٚض أٚ فش٠ذِبْ ٚحغت ِلائّخ اٌج١بٔربد ٌٕرٛع   

 ِٓ اٌغبٔت إٌظشٞ.
( اٌغذ١ٌٚرخ  Zِؼ٠ٕٛخ، فغ١زُ اٌجحش ِٓ خلاي اٌجشٔبِظ اٌّؼرذ ػرٓ ل١ّرخ )    الاخزجبسفٟ حبٌخ وْٛ ٔز١غخ  .5

اٌّمبسٔررربد اٌّزؼرررذدح  ئعرررشاءٚإٌّبعرررجخ ٌّؼـ١ررربد اٌزغشثرررخ ٚاعرررزخذاِٙب فرررٟ اٌخـرررٛاد اٌلاحمرررخ فرررٟ 
 اٌّـٍٛثخ.

 إٌزبئظ ٌغ١ّغ اٌفشٚلبد اٌّؼ٠ٕٛرخ  ئػـبءِغ  الإحظبئٟـجغ إٌزبئظ ٌم١ُ اٌّإشش شٔبِظ اٌّؼذ ث٠مَٛ اٌج .6
 .ث١ٓ ِغب١ِغ اٌزغشثخ )ٌٍّمبسٔبد اٌّزؼذدح(

 

 :اٌحم١جخ اٌجشِغ١خرـج١ك  2.1
ٟ اٌّضربي  اٌ اخز١ربس ، ررُ  شٔبِظ فٟ حً اٌّغبئً راد اٌؼلالخ ثٙذف اٌجحرش جاٌ ثاِىب١ٔخعً اٌٛصٛق أِٓ   زـج١مر

( 1-14، ٚورزٌه اٌّضربي )  ٠ٍٚرض  -ٌزـج١رك اخزجربس وشٚعرىبي    ِٓ اٌّظذس )اٌمششٟ( 1(200( فٟ طفحخ )13-2)
-MINITAB  اٌجشٔرربِظ اٌغررب٘ضػٍررٝ  فش٠ررذِبْ اخزجرربسِررٓ اٌّظررذس اٌّررزوٛس ٌزـج١ررك   2(213فررٟ طررفحخ )

 .خ إٌزبئظمبسٌِٔغشع  أخشٜ ٚاٌحم١جخ اٌجشِغ١خ ِٛػٛع اٌجحش ربسحً، ربسح11ً
 

 :٠ٍٚض –١ك اخزجبس وشٚعىبي ٔز١غخ رـج 3.1
 ( أػلاٖ وبٔذ إٌزبئظ وب٢رٟ:2-13)ِٓ اٌّضبي اٌزـج١مٟ 

 :MINITAB-11 ِٓ خلاي اٌجشٔبِظ اٌغب٘ض  . أ
Kruskal-Wallis Test 
 
Kruskal-Wallis Test on C4       

                                                 
1

 .0ملحق  
2

 .0ملحق  
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C5          N    Median   Ave Rank         Z 
1          10     305.5        6.9     -3.03 
2           6     460.0       15.0      1.55 
3           6     729.5       15.7      1.84 
Overall    22                 11.5 
 
H = 9.23  DF = 2  P = 0.010 

 ِٓ خلاي اٌحم١جخ اٌجشِغ١خ اٌّظّّخ: . ة
Kruskal-Wallis Test 
 
Kruskal-Wallis Test on C100       
 
C101        N    Median     Ave Rank     Z 
1          10     305.5        6.9     -3.03 
2           6     460.0       15.0      1.55 
3           6     729.5       15.7      1.84 
Overall    22                 11.5 
 
H = 9.23  DF = 2  P = 0.010 
 
There is a Sig. between group 1 & 2 
 
There is a Sig. between group 1 & 3 
 
 

 ٔز١غخ رـج١ك اخزجبس فش٠ذِبْ: 4.1
 

 أػلاٖ وبٔذ إٌزبئظ وب٢رٟ:( 1-14) ِٓ اٌّضبي اٌزـج١مٟ
 :MINITAB-11 ِٓ خلاي اٌجشٔبِظ اٌغب٘ض  . أ

Friedman Test 
 
Friedman test for C4 by C7 blocked by C5 
S = 22.73  DF = 8  P = 0.004 
S = 22.80  DF = 8  P = 0.004 (adjusted for ties) 
                    Est    Sum of 
C7            N   Median    Ranks 
1             3     4041     27.0 
2             3     1612     23.5 
3             3     1488     19.5 
4             3     1217     19.0 
5             3      829     16.0 
6             3      311     12.0 
7             3      225      8.0 
8             3      200      5.0 
9             3      187      5.0 
 
 
Grand median  =     1123 

 ِٓ خلاي اٌحم١جخ اٌجشِغ١خ اٌّظّّخ: . ة
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Friedman Test 
 
Friedman test for C100 by C7 blocked by C101 
 
S = 22.73  DF = 8  P = 0.004 
S = 22.80  DF = 8  P = 0.004 (adjusted for ties) 
 
                    Est    Sum of 
C7            N   Median    Ranks 
1             3     4041     27.0 
2             3     1612     23.5 
3             3     1488     19.5 
4             3     1217     19.0 
5             3      829     16.0 
6             3      311     12.0 
7             3      225      8.0 
8             3      200      5.0 
9             3      187      5.0 
 
Grand median  =     1123 
 
There is a Sig. between Block 1 & 2. 
 
There is a Sig. between Block 2 & 3. 

 

 الاعزٕزبعبد ٚاٌزٛط١بد:
اٌّغرزخذَ فرٟ ثؼرغ     أْ ئراٌحم١جخ اٌجشِغ١خ اٌّؼذح ٘رٟ أوفرأ ٚأعرًٙ فرٟ اٌزـج١رك،       أ٠ّْىٓ اعزٕزبط  .1

 اٌّـٍٛة. الاخزجبس رلاءَو١ف١خ ط١بغخ اٌج١بٔبد ثح١ش  الأح١بْ ٠غًٙ
 لا ٠حزربط ( اٌغذ١ٌٚرخ، وّرب   Zٌٍجحرش ػرٓ ل١ّرخ )    لا ٠حزبطاٌّغزخذَ  أِْٓ اٌجشٔبِظ اٌّؼذ  أ٠ؼب٠لاحظ  .2

ِٕفظررٍخ ػررٓ ثؼررغ   أػّررذحاٌج١بٔرربد فررٟ  ثادخرربياعررزىّبي اٌّمبسٔرربد اٌّزؼررذدح ٠ررذ٠ٚبً، ثررً ٠ىزفررٟ    ئٌررٝ
 ٚرـج١ك اٌجشٔبِظ اٌخج١ش اٌّؼذ ٠ٚحظً ػٍٝ وبفخ إٌزبئظ اٌزٟ ٠جغ١ٙب ِٓ اٌجحش.
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 ( 1ٍِحك )

 اٌحم١جخ اٌجشِغ١خ
GMacro 
CANPT.MAC.mac 
Noecho 
Note:     ============================================ 
Note:     ============================================ 
Note:     ||                                                                                                 || 
Note:     ||   This Program is Use To Calculate The "Kruskal-Wallis &  || 
Note:     ||  Friedman Analysis of Variance By Ranks or By Real Data"|| 
Note:     ||       For The Nonparametric Data in Multiple Groups.           || 
Note:     ||                                                                                                 || 
Note:     ============================================ 
Note:     ============================================ 
# Note: Enter The Data of Samples in C1 To C5 
# Note: Enter the number of groups in k1 i.e. "c6(1)" 
# Note: Enter the samples size in k2      i.e. "c6(2)" 
# Note: Enter the value of Alpha in k3    i.e. "c6(3)" 
# Note: Enter (1) one for the Kruskal-Wallis test k50 i.e. "c6(4)=1" 
# Note: Enter (2) two for the Friedman       test k50 i.e. "c6(4)=2" 
# Note: "let k1= c6(1)   k2= c6(2)  k3= c6(3)   k50= c6(4) 
# Note: The value of Z is in k7 
# Note: "" The value of Kruskal-Wallis between sample 1 & 2 is in k30"" 
# Note: "" The value of Kruskal-Wallis between sample 1 & 3 is in k31"" 
# Note: "" The value of Kruskal-Wallis between sample 2 & 3 is in k32"" 
# Note: "" The value of Kruskal-Wallis between sample 1 & 4 is in k33"" 
# Note: "" The value of Kruskal-Wallis between sample 2 & 4 is in k34"" 
# Note: "" The value of Kruskal-Wallis between sample 3 & 4 is in k35"" 
# Note: "" The value of Kruskal-Wallis between sample 1 & 5 is in k36"" 
# Note: "" The value of Kruskal-Wallis between sample 2 & 5 is in k37"" 
# Note: "" The value of Kruskal-Wallis between sample 3 & 5 is in k38"" 
# Note: "" The value of Kruskal-Wallis between sample 4 & 5 is in k39"" 
# Note: Enter the Response Variable of samples in c7 
# Note: Enter the Factor Variable of samples in c8 
# Note: The Columns   from c9 to c13 is the Ranks of Samples. 
# Note: The Constants from k9 to k13 is the Mean of Ranks. 
# Note: Enter the Z Value Table in Columns c21-c30 
name c20='Z'                      let c20(1)=0.0                           let c20(2)=0.1                                                  
let c20(3)=0.2                     let c20(4)=0.3                           let c20(5)=0.4 
let c20(6)=0.5                     let c20(7)=0.6                           let c20(8)=0.7                                                  
let c20(9)=0.8                     let c20(10)=0.9                         let c20(11)=1.0 
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let c20(12)=1.1                   let c20(13)=1.2                         let c20(14)=1.3                                                
let c20(15)=1.4                   let c20(16)=1.5                         let c20(17)=1.6 
let c20(18)=1.7                   let c20(19)=1.8                         let c20(20)=1.9 
let c20(21)=2.0                   let c20(22)=2.1                         let c20(23)=2.2 
let c20(24)=2.3                   let c20(25)=2.4                         let c20(26)=2.5 
let c20(27)=2.6                   let c20(28)=2.7                         let c20(29)=2.8 
let c20(30)=2.9                   let c20(31)=3.0                         name c21='0.00' 
let c21(1)=0.0000               let c21(2)=0.0398                     let c21(3)=0.0793 
let c21(4)=0.1179               let c21(5)=0.1554                     let c21(6)=0.1915 
let c21(7)=0.2257               let c21(8)=0.2580                     let c21(9)=0.2881 
let c21(10)=0.3159             let c21(11)=0.3413                   let c21(12)=0.3643 
let c21(13)=0.3849             let c21(14)=0.4032                   let c21(15)=0.4192 
let c21(16)=0.4332             let c21(17)=0.4452                   let c21(18)=0.4554 
let c21(19)=0.4641             let c21(20)=0.4713                   let c21(21)=0.4772 
let c21(22)=0.4821             let c21(23)=0.4861                   let c21(24)=0.4893 
let c21(25)=0.4918             let c21(26)=0.4938                   let c21(27)=0.4953 
let c21(28)=0.4965             let c21(29)=0.4974                   let c21(30)=0.4981 
let c21(31)=0.4987             name c22='0.01'                        let c22(1)=0.0040 
let c22(2)=0.0438               let c22(3)=0.0832                     let c22(4)=0.1217 
let c22(5)=0.1591               let c22(6)=0.1950                     let c22(7)=0.2291 
let c22(8)=0.2611               let c22(9)=0.2910                     let c22(10)=0.3186 
let c22(11)=0.3438             let c22(12)=0.3665                   let c22(13)=0.3869 
let c22(14)=0.4049             let c22(15)=0.4207                   let c22(16)=0.4345 
let c22(17)=0.4463             let c22(18)=0.4564                   let c22(19)=0.4649 
let c22(20)=0.4719             let c22(21)=0.4778                   let c22(22)=0.4826 
let c22(23)=0.4864             let c22(24)=0.4896                   let c22(25)=0.4920 
let c22(26)=0.4940             let c22(27)=0.4955                   let c22(28)=0.4966 
let c22(29)=0.4975             let c22(30)=0.4982                   let c22(31)=0.4987 
name c23='0.02'                  let c23(1)=0.0080                     let c23(2)=0.0478 
let c23(3)=0.0871               let c23(4)=0.1255                     let c23(5)=0.1628 
let c23(6)=0.1985               let c23(7)=0.2324                     let c23(8)=0.2642 
let c23(9)=0.2939               let c23(10)=0.3212                   let c23(11)=0.3461 
let c23(12)=0.3686             let c23(13)=0.3888                   let c23(14)=0.4066 
let c23(15)=0.4222             let c23(16)=0.4357                   let c23(17)=0.4474 
let c23(18)=0.4573             let c23(19)=0.4656                   let c23(20)=0.4726 
let c23(21)=0.4783             let c23(22)=0.4830                   let c23(23)=0.4868 
let c23(24)=0.4898             let c23(25)=0.4922                   let c23(26)=0.4941 
let c23(27)=0.4956             let c23(28)=0.4967                   let c23(29)=0.4976 
let c23(30)=0.4982             let c23(31)=0.4987                   name c24='0.03' 
let c24(1)=0.0120               let c24(2)=0.0517                     let c24(3)=0.0910 
let c24(4)=0.1293               let c24(5)=0.1664                     let c24(6)=0.2019 
let c24(7)=0.2357               let c24(8)=0.2673                     let c24(9)=0.2967 
let c24(10)=0.3238             let c24(11)=0.3485                   let c24(12)=0.3708 
let c24(13)=0.3907             let c24(14)=0.4082                   let c24(15)=0.4236 
let c24(16)=0.4370             let c24(17)=0.4484                   let c24(18)=0.4582 
let c24(19)=0.4664             let c24(20)=0.4732                   let c24(21)=0.4788 
let c24(22)=0.4834             let c24(23)=0.4871                   let c24(24)=0.4901 
let c24(25)=0.4925             let c24(26)=0.4943                   let c24(27)=0.4957 
let c24(28)=0.4968             let c24(29)=0.4977                   let c24(30)=0.4983 
let c24(31)=0.4988             name c25='0.04'                        let c25(1)=0.0160 
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let c25(2)=0.0557               let c25(3)=0.0948                     let c25(4)=0.1331 
let c25(5)=0.1700               let c25(6)=0.2054                     let c25(7)=0.2389 
let c25(8)=0.2704               let c25(9)=0.2995                     let c25(10)=0.3264 
let c25(11)=0.3508             let c25(12)=0.3729                   let c25(13)=0.3925 
let c25(14)=0.4099             let c25(15)=0.4251                   let c25(16)=0.4382 
let c25(17)=0.4495             let c25(18)=0.4591                   let c25(19)=0.4621 
let c25(20)=0.4738             let c25(21)=0.4793                   let c25(22)=0.4838 
let c25(23)=0.4875             let c25(24)=0.4904                   let c25(25)=0.4927 
let c25(26)=0.4945             let c25(27)=0.4959                   let c25(28)=0.4969 
let c25(29)=0.4977             let c25(30)=0.4984                   let c25(31)=0.4988 
name c26='0.05'                  let c26(1)=0.0199                     let c26(2)=0.0596 
let c26(3)=0.0987               let c26(4)=0.1368                     let c26(5)=0.1736 
let c26(6)=0.2088               let c26(7)=0.2422                     let c26(8)=0.2734 
let c26(9)=0.3023               let c26(10)=0.3289                   let c26(11)=0.3531 
let c26(12)=0.3749             let c26(13)=0.3944                   let c26(14)=0.4115 
let c26(15)=0.4265             let c26(16)=0.4394                   let c26(17)=0.4505 
let c26(18)=0.4599             let c26(19)=0.4678                   let c26(20)=0.4744 
let c26(21)=0.4798             let c26(22)=0.4842                   let c26(23)=0.4878 
let c26(24)=0.4906             let c26(25)=0.4929                   let c26(26)=0.4946 
let c26(27)=0.4960             let c26(28)=0.4970                   let c26(29)=0.4978 
let c26(30)=0.4984             let c26(31)=0.4989                   name c27='0.06' 
let c27(1)=0.0239               let c27(2)=0.0636                     let c27(3)=0.1026 
let c27(4)=0.1406               let c27(5)=0.1770                     let c27(6)=0.2123 
let c27(7)=0.2454               let c27(8)=0.2764                     let c27(9)=0.3051 
let c27(10)=0.3315             let c27(11)=0.3554                   let c27(12)=0.3770 
let c27(13)=0.3962             let c27(14)=0.4131                   let c27(15)=0.4279 
let c27(16)=0.4406             let c27(17)=0.4515                   let c27(18)=0.4608 
let c27(19)=0.4686             let c27(20)=0.4750                   let c27(21)=0.4803 
let c27(22)=0.4846             let c27(23)=0.4881                   let c27(24)=0.4909 
let c27(25)=0.4931             let c27(26)=0.4948                   let c27(27)=0.4961 
let c27(28)=0.4971             let c27(29)=0.4979                   let c27(30)=0.4985 
let c27(31)=0.4989             name c28='0.07'                        let c28(1)=0.0279 
let c28(2)=0.0675               let c28(3)=0.1064                     let c28(4)=0.1443 
let c28(5)=0.1808               let c28(6)=0.2157                     let c28(7)=0.2486 
let c28(8)=0.2794               let c28(9)=0.3078                     let c28(10)=0.3340 
let c28(11)=0.3577             let c28(12)=0.3790                   let c28(13)=0.3980 
let c28(14)=0.4147             let c28(15)=0.4292                   let c28(16)=0.4418 
let c28(17)=0.4525             let c28(18)=0.4616                   let c28(19)=0.4693 
let c28(20)=0.4756             let c28(21)=0.4808                   let c28(22)=0.4850 
let c28(23)=0.4884             let c28(24)=0.4911                   let c28(25)=0.4932 
let c28(26)=0.4949             let c28(27)=0.4962                   let c28(28)=0.4972 
let c28(29)=0.4979             let c28(30)=0.4985                   let c28(31)=0.4989 
name c29='0.08'                  let c29(1)=0.0319                     let c29(2)=0.0174 
let c29(3)=0.1103               let c29(4)=0.1480                     let c29(5)=0.1844 
let c29(6)=0.2190               let c29(7)=0.2517                     let c29(8)=0.2823 
let c29(9)=0.3106               let c29(10)=0.3365                   let c29(11)=0.3599 
let c29(12)=0.3810             let c29(13)=0.3997                   let c29(14)=0.4162 
let c29(15)=0.4306             let c29(16)=0.4429                   let c29(17)=0.4535 
let c29(18)=0.4625             let c29(19)=0.4699                   let c29(20)=0.4761 
let c29(21)=0.4812             let c29(22)=0.4854                   let c29(23)=0.4887 
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let c29(24)=0.4913             let c29(25)=0.4934                   let c29(26)=0.4951 
let c29(27)=0.4963             let c29(28)=0.4973                   let c29(29)=0.4980 
let c29(30)=0.4986             let c29(31)=0.4990                   name c30='0.09' 
let c30(1)=0.0359               let c30(2)=0.0753                     let c30(3)=0.1141 
let c30(4)=0.1517               let c30(5)=0.1879                     let c30(6)=0.2224 
let c30(7)=0.2549               let c30(8)=0.2852                     let c30(9)=0.3133 
let c30(10)=0.3389             let c30(11)=0.3621                   let c30(12)=0.3830 
let c30(13)=0.4015             let c30(14)=0.4177                   let c30(15)=0.4319 
let c30(16)=0.4441             let c30(17)=0.4545                   let c30(18)=0.4633 
let c30(19)=0.4706             let c30(20)=0.4767                   let c30(21)=0.4817 
let c30(22)=0.4857             let c30(23)=0.4890                   let c30(24)=0.4916 
let c30(25)=0.4936             let c30(26)=0.4952                   let c30(27)=0.4964 
let c30(28)=0.4974             let c30(29)=0.4981                   let c30(30)=0.4986 
let c30(31)=0.4990             let k1=c6(1)                              let k2=c6(2) 
let k3=c6(3)                        let k4=k3/(k1*(k1-1))               let k5=0.5-k4 
let k50=c6(4)                      do k6=1:31                                if k5=c21(k6) 
let k7=c20(k6)+0.00           endif                                          enddo 
erase k6                               do k6=1:31                               if k5=c22(k6) 
let k7=c20(k6)+0.01           endif                                          enddo 
erase k6                               do k6=1:31                               if k5=c23(k6) 
let k7=c20(k6)+0.02           endif                                          enddo 
erase k6                               do k6=1:31                               if k5=c24(k6) 
let k7=c20(k6)+0.03           endif                                          enddo 
erase k6                               do k6=1:31                               if k5=c25(k6) 
let k7=c20(k6)+0.04           endif                                         enddo 
erase k6                               do k6=1:31                               if k5=c26(k6) 
let k7=c20(k6)+0.05           endif                                         enddo 
erase k6                               do k6=1:31                               if k5=c27(k6) 
let k7=c20(k6)+0.06           endif                                         enddo 
erase k6                               do k6=1:31                               if k5=c28(k6) 
let k7=c20(k6)+0.07           endif                                         enddo 
erase k6                               do k6=1:31                               if k5=c29(k6) 
let k7=c20(k6)+0.08           endif                                         enddo 
erase k6                               do k6=1:31                               if k5=c30(k6) 
let k7=c20(k6)+0.09           else                                           let k7=0.303395 
endif                                    enddo                                       print k7 
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Note:      ================================ 
Note:      ================================ 
Note:      ||                                                                      || 
Note:      || Start the Non-Parametric Tests Program     || 
Note:      ||                                                                      ||  
Note:      ================================ 
Note:      ================================ 
if k1=3                                                               
count c1 k21. 
count c2 k22.                                             
count c3 k23. 
stack c1-c3 c100;                       
Subscripts c101. 
rank c100 c102.                         
unstack c102 c9 c10 c11; 
Subscripts c101.                         
Mean c9 k9. 
Mean c10 k10.                           
Mean c11 k11. 
Let k40 = abso(k9-k10)              
Let k41 = abso(k9-k11) 
Let k42 = abso(k10-k11)            
Let k30=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k22)))           
let k31=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k23))) 
let k32=k7* sqrt((k2*(k2+1)/12)*((1/k22)+(1/k23))) 
if k50 = 1                 goto 1                   elseif k50 = 2 
goto 2                       else                      goto 3 
endif                         mlabel 1              Note:  
Kruskal-Wallis c100 c101.                  Note: 
if k40>k30              Note: " There is a Sig. Between Group 1 & 2 " 
Elseif k41>k31       Note: " There is a Sig. Between Group 1 & 3 " 
Elseif k42>k32       Note: " There is a Sig. Between Group 2 & 3 " 
Else                          
Note:      ============================== 
Note:      ============================== 
Note:      ||                                                                 || 
Note:      || There are No Sig. Between All Groups  || 
Note:      ||                                                                 || 
Note:      ============================== 
Note:      ============================== 
Endif                               goto 5                            mlabel 2 
rank c1 c201.                   rank c2 c202.                rank c3 c203. 
set c7                               k1(1:k21)                      end 
Sum c201 k51.                Sum c202 k52.              Sum c203 k53. 
let k55 = abso(k51-k52)                                       let k56 = abso(k51-k53) 
let k57 = abso(k52-k53)                                       let k54=k7* 
sqrt(k21*k1*(k1-1)) 
Note: 
Friedman c100 c7 c101             
Note: 
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if k55>k54 
Note: " There is a Sig. between Block 1 & 2 " 
Elseif k56>k54                                       Note: " There is a Sig. between 
Block 1 & 3 " 
Elseif k57>k54                                       Note: " There is a Sig. between 
Block 2 & 3 " 
else 
Note:      ============================== 
Note:      ============================== 
Note:      ||                                                                || 
Note:      || There are No Sig. Between All Blocks  || 
Note:      ||                                                                || 
Note:      ============================== 
Note:      ============================== 
Endif                                     goto 5                                  endif 
if k1=4                                  count c1 k21.                       count c2 k22. 
count c3 k23.                        count c4 k24.                       stack c1-c4 c100; 
subscripts c101.                    rank c100 c102.                   unstack c102 c9 
c10 c11 c12; 
subscripts c101.                    mean c9 k9.                         mean c10 k10. 
mean c11 k11.                      mean c12 k12.                     let k40 = abso(k9-
k10) 
let k41 = abso(k9-k11)         let k42 = abso(k9-k12)        let k43 = abso(k10-
k11) 
let k44 = abso(k10-k12)       let k45 = abso(k11-k12)       
let k30=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k22))) 
let k31=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k23))) 
let k32=k7* sqrt((k2*(k2+1)/12)*((1/k22)+(1/k23))) 
let k33=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k24))) 
let k34=k7* sqrt((k2*(k2+1)/12)*((1/k22)+(1/k24))) 
let k35=k7* sqrt((k2*(k2+1)/12)*((1/k23)+(1/k24))) 
if k50 = 1                              goto 6                                   elseif k50 = 2 
goto 7                                    else                                      goto 8 
endif                                      mlabel 6                              Note: 
Kruskal-Wallis c100 c101.   Note:                                   if k40>k30 
Note: " There is a Sig. between group 1 & 2 "                 Elseif k41>k31 
Note: " There is a Sig. between group 1 & 3 "                 Elseif k42>k33 
Note: " There is a Sig. between group 1 & 4 "                 Elseif k43>k32 
Note: " There is a Sig. between group 2 & 3 "                 Elseif k44>k34 
Note: " There is a Sig. between group 2 & 4 "                 Elseif k45>k35 
Note: " There is a Sig. between group 3 & 4 "                 else 
Note:      ============================== 
Note:      ============================== 
Note:      ||                                                                || 
Note:      || There are No Sig. Between All Groups || 
Note:      ||                                                                || 
Note:      ============================== 
Note:      ============================== 
Endif                                     goto 15                                 mlabel 7 
rank c1 c201.                        rank c2 c202.                        rank c3 c203. 
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rank c4 c204.                        set c7                                    k1(1:k21) 
end                                        Sum c201 k51.                     Sum c202 k52. 
Sum c203 k53.                      Sum c204 k54.                     let k55 = 
abso(k51-k52)   
let k56 = abso(k51-k53)       let k57 = abso(k51-k54)       let k58 = 
abso(k52-k53)   
let k59 = abso(k52-k54)       let k60 = abso(k53-k54)        
let k70=k7* sqrt(k21*k1*(k1-1))                                       Note: 
Friedman c100 c7 c101         Note:                                   if k55>k70 
Note: " There is a Sig. between Block 1 & 2 "                 Elseif k56>k70 
Note: " There is a Sig. between Block 1 & 3 "                 Elseif k57>k70 
Note: " There is a Sig. between Block 1 & 4 "                 Elseif k58>k70 
Note: " There is a Sig. between Block 2 & 3 "                 Elseif k59>k70 
Note: " There is a Sig. between Block 2 & 4 "                 Elseif k60>k70 
Note: " There is a Sig. between Block 3 & 4 "                 else 
Note:      ============================== 
Note:      ============================== 
Note:      ||                                                                || 
Note:      || There are No Sig. Between All Blocks  || 
Note:      ||                                                                || 
Note:      ============================== 
Note:      ============================== 
Endif                                      goto 15                               endif 
if k1= 5                                  count c1 k21.                     count c2 k22.                      
count c3 k23.                         count c4 k24.                     count c5 k25. 
stack c1-c5 c100;                   subscripts c101.                rank c100 c102. 
unstack c102 c9 c10 c11 c12 c13;                                   subscripts c101. 
mean c9 k9.                           mean c10 k10.                   mean c11 k11. 
mean c12 k12.                       mean c13 k13.                   let k40 = abso(k9-
k10) 
let k41 = abso(k9-k11)          let k42 = abso(k9-k12)      let k43 = abso(k9-
k13) 
let k44 = abso(k10-k11)        let k45 = abso(k10-k12)    let k46 = abso(k10-
k13) 
let k47 = abso(k11-k12)        let k48 = abso(k11-k13)    let k49 = abso(k12-
k13) 
let k30=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k22))) 
let k31=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k23))) 
let k32=k7* sqrt((k2*(k2+1)/12)*((1/k22)+(1/k23))) 
let k33=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k24))) 
let k34=k7* sqrt((k2*(k2+1)/12)*((1/k22)+(1/k24))) 
let k35=k7* sqrt((k2*(k2+1)/12)*((1/k23)+(1/k24))) 
let k36=k7* sqrt((k2*(k2+1)/12)*((1/k21)+(1/k25))) 
let k37=k7* sqrt((k2*(k2+1)/12)*((1/k22)+(1/k25))) 
let k38=k7* sqrt((k2*(k2+1)/12)*((1/k23)+(1/k25))) 
let k39=k7* sqrt((k2*(k2+1)/12)*((1/k24)+(1/k25))) 
if k50 = 1                               goto 9                                elseif k50 = 2 
goto 10                                   else                                   goto 11 
endif                                       mlabel 9                           Note: 
Kruskal-Wallis c100 c101.    Note:                                if k40>k30 
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Note: " There is a Sig. between group 1 & 2 "               Elseif k41>k31 
Note: " There is a Sig. between group 1 & 3 "               Elseif k42>k33 
Note: " There is a Sig. between group 1 & 4 "               Elseif k43>k36 
Note: " There is a Sig. between group 1 & 5 "               Elseif k44>k32 
Note: " There is a Sig. between group 2 & 3 "               Elseif k45>k34 
Note: " There is a Sig. between group 2 & 4 "               Elseif k46>k37 
Note: " There is a Sig. between group 2 & 5 "               Elseif k47>k35 
Note: " There is a Sig. between group 3 & 4 "               Elseif k48>k38 
Note: " There is a Sig. between group 3 & 5 "               Elseif k49>k39 
Note: " There is a Sig. between group 4 & 5 "               else 
[ 
 

Note:      ============================== 
Note:      ============================== 
Note:      ||                                                                || 
Note:      || There are No Sig. Between All Groups || 
Note:      ||                                                                || 
Note:      ============================== 
Note:      ============================== 
Endif                                       goto 25                                 mlabel 10 
rank c1 c201.                           rank c2 c202.                       rank c3 c203. 
rank c4 c204.                           rank c5 c205.                       set c7 
k1(1:k21)                                 end                                       Sum c201 k51. 
Sum c202 k52.                        Sum c203 k53.                     Sum c204 k54. 
Sum c205 k55.                        let k56 = abso(k51-k52)       let k57 = 
abso(k51-k53)    
let k58 = abso(k51-k54)         let k59 = abso(k51-k55)       let k60 = 
abso(k52-k53)    
let k61 = abso(k52-k54)         let k62 = abso(k52-k55)       let k63 = 
abso(k53-k54)    
let k64 = abso(k53-k55)         let k65 = abso(k54-k55)        
let k70=k7* sqrt(k21*k1*(k1-1))                                          Note: 
Friedman c100 c7 c101            Note:                                     if k56>k70 
Note: " There is a Sig. between Block 1 & 2 "                      Elseif k57>k70 
Note: " There is a Sig. between Block 1 & 3 "                      Elseif k58>k70 
Note: " There is a Sig. between Block 1 & 4 "                      Elseif k59>k70 
Note: " There is a Sig. between Block 1 & 5 "                      Elseif k60>k70 
Note: " There is a Sig. between Block 2 & 3 "                      Elseif k61>k70 
Note: " There is a Sig. between Block 2 & 4 "                      Elseif k62>k70 
Note: " There is a Sig. between Block 2 & 5 "                      Elseif k63>k70 
Note: " There is a Sig. between Block 3 & 4 "                      Elseif k64>k70 
Note: " There is a Sig. between Block 3 & 5 "                      Elseif k65>k70 
Note: " There is a Sig. between Block 4 & 5 "                      Else 
Note:      ============================== 
Note:      ============================== 
Note:      ||                                                                || 
Note:      || There are No Sig. Between All Blocks  || 
Note:      ||                                                                || 
Note:      ============================== 
Note:      ============================== 
Endif                                       goto 25                                    endif 
mlabel 3                                  mlabel 8                                  mlabel 11 
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Note:      ============================================ 
Note:      ============================================ 
Note:      ||                                                                                                || 
Note:      || The Value of c6(4) is False.                                                  || 
Note:      || The True Value either " One " for the Kruskal-Wallis Test.|| 
Note:      || or " Two " for the Friedman Test.                                         || 
Note:      ||                                                                                                ||    
Note:      ============================================ 
Note:      ============================================ 
goto 25                                    mlabel 5                                  mlabel 15 
mlabel 25  
endmacro                                 

 (2ٍِحك )
 ١جخ اٌجشِغ١خماٌّضبلاْ اٌّـجمبْ فٟ اٌح

 :(2-13ضبي ). 1ِ
  ر١خ رّضً صلاس ِغّٛػبد رُ اػـبئُٙ ٔٛع ِٓ اٌذٚاء ٚاعشٞ ل١بط ٌزأص١ش رٌه اٌذٚاء فٟ اٌذَ.٢بٔبد ااٌج١

 .%٠ٚ5ٍض ٌج١بْ اخزلاف اٌّغّٛػبد اٌضلاس ٌّغزٜٛ ِؼ٠ٕٛخ  -اٌّـٍٛة اخزجبس وشٚعىبي
 356 287 154 304 339 454 323 211 307 262 الأٌٚٝاٌّغّٛػخ 

     362 468 355 455 501 465 اٌّغّٛػخ اٌضب١ٔخ

     687 838 1048 207 772 343 اٌّغّٛػخ اٌضبٌضخ

 (:1-14ِضبي ) -2
اٌّـٍٛة اخزجبس اٌفشػ١خ اٌمبئٍخ ثؼذَ ٚعٛد .  صلاسػ١ٕبد ثـشائك  9رُ ل١بط رأص١ش ٔٛع ِٓ اٌذٚاء ػٍٝ 
 :ر١خ٢ٌٍج١بٔبد ا 0.005فشق ث١ٓ رٍه اٌـشائك ٌّغزٜٛ ِؼ٠ٕٛخ 

 9 8 7 6 5 4 3 2 1 اٌمـبػبد\اٌـشائك

 A 4000 1600 1600 1200 840 352 224 200 189اٌـش٠مخ 

 B 3210 1040 647 570 445 156 155 99 70اٌـش٠مخ 

 C 6120 2410 2210 2060 1400 249 224 208 227اٌـش٠مخ 
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