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<latexit sha1_base64="9qAgmzL9NhtHzweoBQqOmBtrXIc=">AAACEXicbZDLSsNAFIYnXmu9RV26CRahIJTEC7pQKLhxWcFepAllMj1ph04uzEwKJeQV3Pgqblwo4tadO9/GSRpBW38Y+PjPOcw5vxsxKqRpfmkLi0vLK6ultfL6xubWtr6z2xJhzAk0SchC3nGxAEYDaEoqGXQiDth3GbTd0XVWb4+BCxoGd3ISgePjQUA9SrBUVk+v2j6WQ9dL7tOrH+yk9hhIYrsgcXqUM6Q9vWLWzFzGPFgFVFChRk//tPshiX0IJGFYiK5lRtJJMJeUMEjLdiwgwmSEB9BVGGAfhJPkF6XGoXL6hhdy9QJp5O7viQT7Qkx8V3VmS4vZWmb+V+vG0rtwEhpEsYSATD/yYmbI0MjiMfqUA5FsogATTtWuBhlijolUIZZVCNbsyfPQOq5ZJ7Wz29NK/bKIo4T20QGqIgudozq6QQ3URAQ9oCf0gl61R+1Ze9Pep60LWjGzh/5I+/gGBMmeYg==</latexit>

X =

0

BBB@

1 X11 X12 · · · X1k

1 X21 X22 · · · X2k
...

...
. . .

...
1 Xn1 Xn2 · · · Xnk

1

CCCA

<latexit sha1_base64="XtE8G7YQlbXiw1frqwjNmepmYh4="></latexit>

Y =

0

BBB@

Y1

Y2
...
Yn

1

CCCA

<latexit sha1_base64="NvcAy4Mu6wNAAY7Hx8uclo4I43w="></latexit>

~� =

0

BBB@

↵
�1
...
�k

1

CCCA

<latexit sha1_base64="IUH5aF+YlchCguqDhNDLEXmUcCk="></latexit>

~e =

0

B@
e1
...
en

1

CA

<latexit sha1_base64="ETaIG6Y+qg1cPWMb+8WRZ4o/730="></latexit>

S = (Y �X~�)0(Y �X~�)
<latexit sha1_base64="mHZnR/Mlm8wYAHjqWkg+Q33akLs=">AAACMHichVDLSsNAFJ3UV62vqks3wSLWhSXxgS4UCi50WdE+pAllMr1ph04ezEwKJeST3PgpulFQxK1f4bSNoK3ggYHDOecy9x4nZFRIw3jRMjOzc/ML2cXc0vLK6lp+faMmgogTqJKABbzhYAGM+lCVVDJohByw5zCoO72LoV/vAxc08G/lIATbwx2fupRgqaRW/vLmvGh5WHYdN75L9r9pI7H6QGLLAYmTvd3/I618wSgZI+jTxExJAaWotPKPVjsgkQe+JAwL0TSNUNox5pISBknOigSEmPRwB5qK+tgDYcejgxN9Rylt3Q24er7UR+rPiRh7Qgw8RyWH24pJbyj+5TUj6Z7aMfXDSIJPxh+5EdNloA/b09uUA5FsoAgmnKpdddLFHBOpOs6pEszJk6dJ7aBkHpaOr48K5bO0jizaQtuoiEx0gsroClVQFRF0j57QK3rTHrRn7V37GEczWjqziX5B+/wC12Gqsw==</latexit>

Lineární model:  Y = �0 + �1X1 + �2X2 + · · ·+ �kXk + ✏
<latexit sha1_base64="Iznz44ehG7LaBthsAblIUveaSH4=">AAACLHicbVBNSwMxEM36bf2qevQSLIJQKLtV0YOC4MVjBasrbVmy6bQNzWaXZFYoxR/kxb8iiAeLePV3mG0X0eqDwJv3ZpLMCxMpDLruyJmZnZtfWFxaLqysrq1vFDe3bkycag51HstY+yEzIIWCOgqU4CcaWBRKuA37F5l/ew/aiFhd4yCBVsS6SnQEZ2iloHhxd9YMAVng0jKdMM8PvO+i6gfVrGjHaL7Fvh/0abkJiREyVjQoltyKOwb9S7yclEiOWlB8sffxNAKFXDJjGp6bYGvINAou4aHQTA0kjPdZFxqWKhaBaQ3Hyz7QPau0aSfW9iikY/XnxJBFxgyi0HZGDHtm2svE/7xGip2T1lCoJEVQfPJQJ5UUY5olR9tCA0c5sIRxLexfKe8xzTjafAs2BG965b/kplrxDipHV4el89M8jiWyQ3bJPvHIMTknl6RG6oSTR/JM3sjIeXJenXfnY9I64+Qz2+QXnM8vYhyksA==</latexit>

Minimalizujeme ztrátovou funkci: S(↵,�) =
nX

i=1

�
yi � f(xi;↵,�)

�2

<latexit sha1_base64="UeLc696HeOoTcOw5AF5+87xuxb8="></latexit>

S(↵,�) =
nX

i=1

(yi � ↵� �xi)
2

<latexit sha1_base64="izYN9sgkJUKk/4BowNpYpxHAPo8=">AAACIHicbVDLSgMxFM34tr6qLt0Ei9CCLTM+0IWC4MZlRVsLnelwJ03bYCYzJBmxDP0UN/6KGxeK6E6/xrSdhVoPBA7nnMvNPUHMmdK2/WlNTc/Mzs0vLOaWlldW1/LrG3UVJZLQGol4JBsBKMqZoDXNNKeNWFIIA05vgtvzoX9zR6VikbjW/Zh6IXQF6zAC2kh+/uiq6AKPe7DrBlRD6RS7Kgn9lJ06g5Yo9n1WHvu4jEcJfO+zUmvPzxfsij0CniRORgooQ9XPf7jtiCQhFZpwUKrp2LH2UpCaEU4HOTdRNAZyC13aNFRASJWXjg4c4B2jtHEnkuYJjUfqz4kUQqX6YWCSIeie+usNxf+8ZqI7x17KRJxoKsh4USfhWEd42BZuM0mJ5n1DgEhm/opJDyQQbTrNmRKcvydPkvpexdmvHF4eFM5OsjoW0BbaRkXkoCN0hi5QFdUQQQ/oCb2gV+vRerberPdxdMrKZjbRL1hf38mBoXo=</latexit>

v příadě                                     :f(xi;↵,�) = ↵+ �.x
<latexit sha1_base64="Z0NElh8DjgH2r4UzxFo+cWir3BM=">AAACDXicbVDLSgMxFM3UV62vqks3wSpUlGHGBwoqFNy4rGAf0JbhTpppQzMPkoy0lP6AG3/FjQtF3Lp359+YTmehrQcC555zLzf3uBFnUlnWt5GZm19YXMou51ZW19Y38ptbVRnGgtAKCXko6i5IyllAK4opTuuRoOC7nNbc3s3Yrz1QIVkY3KtBRFs+dALmMQJKS05+zyv2HXbZBB514ajpUgUH15MKH+KkNvtOvmCZVgI8S+yUFFCKspP/arZDEvs0UISDlA3bilRrCEIxwuko14wljYD0oEMbmgbgU9kaJteM8L5W2tgLhX6Bwon6e2IIvpQD39WdPqiunPbG4n9eI1beRWvIgihWNCCTRV7MsQrxOBrcZoISxQeaABFM/xWTLgggSgeY0yHY0yfPkuqxaZ+YZ3enhdJVGkcW7aBdVEQ2OkcldIvKqIIIekTP6BW9GU/Gi/FufExaM0Y6s43+wPj8AVnamnQ=</latexit>



Metoda nejmenších čtverců

S(↵,�) =
nX

i=1

(yi � ↵� �xi)
2

<latexit sha1_base64="izYN9sgkJUKk/4BowNpYpxHAPo8=">AAACIHicbVDLSgMxFM34tr6qLt0Ei9CCLTM+0IWC4MZlRVsLnelwJ03bYCYzJBmxDP0UN/6KGxeK6E6/xrSdhVoPBA7nnMvNPUHMmdK2/WlNTc/Mzs0vLOaWlldW1/LrG3UVJZLQGol4JBsBKMqZoDXNNKeNWFIIA05vgtvzoX9zR6VikbjW/Zh6IXQF6zAC2kh+/uiq6AKPe7DrBlRD6RS7Kgn9lJ06g5Yo9n1WHvu4jEcJfO+zUmvPzxfsij0CniRORgooQ9XPf7jtiCQhFZpwUKrp2LH2UpCaEU4HOTdRNAZyC13aNFRASJWXjg4c4B2jtHEnkuYJjUfqz4kUQqX6YWCSIeie+usNxf+8ZqI7x17KRJxoKsh4USfhWEd42BZuM0mJ5n1DgEhm/opJDyQQbTrNmRKcvydPkvpexdmvHF4eFM5OsjoW0BbaRkXkoCN0hi5QFdUQQQ/oCb2gV+vRerberPdxdMrKZjbRL1hf38mBoXo=</latexit>

Minimalizujeme ztrátovou funkci:



Metoda nejmenších čtverců

@S

@↵
= �2

nX

i=1

(yi � ↵� �xi) = 0

@S

@�
= �2

nX

i=1

(yi � ↵� �xi)xi = 0
<latexit sha1_base64="++LmVrIQcLiujHUnPbeDtAPCWwc="></latexit>

S(↵,�) =
nX

i=1

(yi � ↵� �xi)
2

<latexit sha1_base64="izYN9sgkJUKk/4BowNpYpxHAPo8=">AAACIHicbVDLSgMxFM34tr6qLt0Ei9CCLTM+0IWC4MZlRVsLnelwJ03bYCYzJBmxDP0UN/6KGxeK6E6/xrSdhVoPBA7nnMvNPUHMmdK2/WlNTc/Mzs0vLOaWlldW1/LrG3UVJZLQGol4JBsBKMqZoDXNNKeNWFIIA05vgtvzoX9zR6VikbjW/Zh6IXQF6zAC2kh+/uiq6AKPe7DrBlRD6RS7Kgn9lJ06g5Yo9n1WHvu4jEcJfO+zUmvPzxfsij0CniRORgooQ9XPf7jtiCQhFZpwUKrp2LH2UpCaEU4HOTdRNAZyC13aNFRASJWXjg4c4B2jtHEnkuYJjUfqz4kUQqX6YWCSIeie+usNxf+8ZqI7x17KRJxoKsh4USfhWEd42BZuM0mJ5n1DgEhm/opJDyQQbTrNmRKcvydPkvpexdmvHF4eFM5OsjoW0BbaRkXkoCN0hi5QFdUQQQ/oCb2gV+vRerberPdxdMrKZjbRL1hf38mBoXo=</latexit>

Minimalizujeme ztrátovou funkci:



Metoda nejmenších čtverců

@S

@↵
= �2

nX

i=1

(yi � ↵� �xi) = 0

@S

@�
= �2

nX

i=1

(yi � ↵� �xi)xi = 0
<latexit sha1_base64="++LmVrIQcLiujHUnPbeDtAPCWwc="></latexit>

n↵+ �
nX

i=1

xi =
nX

i=1

yi

↵
nX

i=1

xi + �
nX

i=1

x2
i =

nX

i=1

xiyi
<latexit sha1_base64="krzp6zXcGJMWPlSmQubpT+KBSD4="></latexit>

což vede k tzv. normální soustavě rovnic

S(↵,�) =
nX

i=1

(yi � ↵� �xi)
2

<latexit sha1_base64="izYN9sgkJUKk/4BowNpYpxHAPo8=">AAACIHicbVDLSgMxFM34tr6qLt0Ei9CCLTM+0IWC4MZlRVsLnelwJ03bYCYzJBmxDP0UN/6KGxeK6E6/xrSdhVoPBA7nnMvNPUHMmdK2/WlNTc/Mzs0vLOaWlldW1/LrG3UVJZLQGol4JBsBKMqZoDXNNKeNWFIIA05vgtvzoX9zR6VikbjW/Zh6IXQF6zAC2kh+/uiq6AKPe7DrBlRD6RS7Kgn9lJ06g5Yo9n1WHvu4jEcJfO+zUmvPzxfsij0CniRORgooQ9XPf7jtiCQhFZpwUKrp2LH2UpCaEU4HOTdRNAZyC13aNFRASJWXjg4c4B2jtHEnkuYJjUfqz4kUQqX6YWCSIeie+usNxf+8ZqI7x17KRJxoKsh4USfhWEd42BZuM0mJ5n1DgEhm/opJDyQQbTrNmRKcvydPkvpexdmvHF4eFM5OsjoW0BbaRkXkoCN0hi5QFdUQQQ/oCb2gV+vRerberPdxdMrKZjbRL1hf38mBoXo=</latexit>

Minimalizujeme ztrátovou funkci:



Metoda nejmenších čtverců

@S

@↵
= �2

nX

i=1

(yi � ↵� �xi) = 0

@S

@�
= �2

nX

i=1

(yi � ↵� �xi)xi = 0
<latexit sha1_base64="++LmVrIQcLiujHUnPbeDtAPCWwc="></latexit>

n↵+ �
nX

i=1

xi =
nX

i=1

yi

↵
nX

i=1

xi + �
nX

i=1

x2
i =

nX

i=1

xiyi
<latexit sha1_base64="krzp6zXcGJMWPlSmQubpT+KBSD4="></latexit>

což vede k tzv. normální soustavě rovnic

S(↵,�) =
nX

i=1

(yi � ↵� �xi)
2

<latexit sha1_base64="izYN9sgkJUKk/4BowNpYpxHAPo8=">AAACIHicbVDLSgMxFM34tr6qLt0Ei9CCLTM+0IWC4MZlRVsLnelwJ03bYCYzJBmxDP0UN/6KGxeK6E6/xrSdhVoPBA7nnMvNPUHMmdK2/WlNTc/Mzs0vLOaWlldW1/LrG3UVJZLQGol4JBsBKMqZoDXNNKeNWFIIA05vgtvzoX9zR6VikbjW/Zh6IXQF6zAC2kh+/uiq6AKPe7DrBlRD6RS7Kgn9lJ06g5Yo9n1WHvu4jEcJfO+zUmvPzxfsij0CniRORgooQ9XPf7jtiCQhFZpwUKrp2LH2UpCaEU4HOTdRNAZyC13aNFRASJWXjg4c4B2jtHEnkuYJjUfqz4kUQqX6YWCSIeie+usNxf+8ZqI7x17KRJxoKsh4USfhWEd42BZuM0mJ5n1DgEhm/opJDyQQbTrNmRKcvydPkvpexdmvHF4eFM5OsjoW0BbaRkXkoCN0hi5QFdUQQQ/oCb2gV+vRerberPdxdMrKZjbRL1hf38mBoXo=</latexit>

Minimalizujeme ztrátovou funkci:

b =

Pn
i=1(xi � x̄)yiPn
i=1(xi � x̄)2

a = ȳ � bx̄
<latexit sha1_base64="J0YA+OtgGZSTgZMHKBYqfNedi3g="></latexit>

a k jejímu řešení:



Metoda nejmenších čtverců

@S

@↵
= �2

nX

i=1

(yi � ↵� �xi) = 0

@S

@�
= �2

nX

i=1

(yi � ↵� �xi)xi = 0
<latexit sha1_base64="++LmVrIQcLiujHUnPbeDtAPCWwc="></latexit>

n↵+ �
nX

i=1

xi =
nX

i=1

yi

↵
nX

i=1

xi + �
nX

i=1

x2
i =

nX

i=1

xiyi
<latexit sha1_base64="krzp6zXcGJMWPlSmQubpT+KBSD4="></latexit>

což vede k tzv. normální soustavě rovnic

S(↵,�) =
nX

i=1

(yi � ↵� �xi)
2

<latexit sha1_base64="izYN9sgkJUKk/4BowNpYpxHAPo8=">AAACIHicbVDLSgMxFM34tr6qLt0Ei9CCLTM+0IWC4MZlRVsLnelwJ03bYCYzJBmxDP0UN/6KGxeK6E6/xrSdhVoPBA7nnMvNPUHMmdK2/WlNTc/Mzs0vLOaWlldW1/LrG3UVJZLQGol4JBsBKMqZoDXNNKeNWFIIA05vgtvzoX9zR6VikbjW/Zh6IXQF6zAC2kh+/uiq6AKPe7DrBlRD6RS7Kgn9lJ06g5Yo9n1WHvu4jEcJfO+zUmvPzxfsij0CniRORgooQ9XPf7jtiCQhFZpwUKrp2LH2UpCaEU4HOTdRNAZyC13aNFRASJWXjg4c4B2jtHEnkuYJjUfqz4kUQqX6YWCSIeie+usNxf+8ZqI7x17KRJxoKsh4USfhWEd42BZuM0mJ5n1DgEhm/opJDyQQbTrNmRKcvydPkvpexdmvHF4eFM5OsjoW0BbaRkXkoCN0hi5QFdUQQQ/oCb2gV+vRerberPdxdMrKZjbRL1hf38mBoXo=</latexit>

Minimalizujeme ztrátovou funkci:

b =

Pn
i=1(xi � x̄)yiPn
i=1(xi � x̄)2

a = ȳ � bx̄
<latexit sha1_base64="J0YA+OtgGZSTgZMHKBYqfNedi3g="></latexit>

a k jejímu řešení:



Lineární regresní model

Y = X~� + ~e
<latexit sha1_base64="9qAgmzL9NhtHzweoBQqOmBtrXIc=">AAACEXicbZDLSsNAFIYnXmu9RV26CRahIJTEC7pQKLhxWcFepAllMj1ph04uzEwKJeQV3Pgqblwo4tadO9/GSRpBW38Y+PjPOcw5vxsxKqRpfmkLi0vLK6ultfL6xubWtr6z2xJhzAk0SchC3nGxAEYDaEoqGXQiDth3GbTd0XVWb4+BCxoGd3ISgePjQUA9SrBUVk+v2j6WQ9dL7tOrH+yk9hhIYrsgcXqUM6Q9vWLWzFzGPFgFVFChRk//tPshiX0IJGFYiK5lRtJJMJeUMEjLdiwgwmSEB9BVGGAfhJPkF6XGoXL6hhdy9QJp5O7viQT7Qkx8V3VmS4vZWmb+V+vG0rtwEhpEsYSATD/yYmbI0MjiMfqUA5FsogATTtWuBhlijolUIZZVCNbsyfPQOq5ZJ7Wz29NK/bKIo4T20QGqIgudozq6QQ3URAQ9oCf0gl61R+1Ze9Pep60LWjGzh/5I+/gGBMmeYg==</latexit>

S = (Y �X~�)0(Y �X~�)
<latexit sha1_base64="mHZnR/Mlm8wYAHjqWkg+Q33akLs=">AAACMHichVDLSsNAFJ3UV62vqks3wSLWhSXxgS4UCi50WdE+pAllMr1ph04ezEwKJeST3PgpulFQxK1f4bSNoK3ggYHDOecy9x4nZFRIw3jRMjOzc/ML2cXc0vLK6lp+faMmgogTqJKABbzhYAGM+lCVVDJohByw5zCoO72LoV/vAxc08G/lIATbwx2fupRgqaRW/vLmvGh5WHYdN75L9r9pI7H6QGLLAYmTvd3/I618wSgZI+jTxExJAaWotPKPVjsgkQe+JAwL0TSNUNox5pISBknOigSEmPRwB5qK+tgDYcejgxN9Rylt3Q24er7UR+rPiRh7Qgw8RyWH24pJbyj+5TUj6Z7aMfXDSIJPxh+5EdNloA/b09uUA5FsoAgmnKpdddLFHBOpOs6pEszJk6dJ7aBkHpaOr48K5bO0jizaQtuoiEx0gsroClVQFRF0j57QK3rTHrRn7V37GEczWjqziX5B+/wC12Gqsw==</latexit>

~b = (X0X)�1XY
<latexit sha1_base64="UQYA7fwGa9DajCvp6w0QvktXWQE=">AAACIXicbZBLS8NAEMc3Pmt9RT16WSxiPVgSH9iDQsGLxwr2IU0sm+2mXbp5sLsplJCv4sWv4sWDIr2JX8ZNG6m2Diz89j8zzMzfCRkV0jA+tYXFpeWV1dxafn1jc2tb39mtiyDimNRwwALedJAgjPqkJqlkpBlygjyHkYbTv0nzjQHhggb+vRyGxPZQ16cuxUgqqa2XrQHBsZNcFy0PyZ7jxs3kaIrHj/GJmUz/P/SQtPWCUTLGAefBzKAAsqi29ZHVCXDkEV9ihoRomUYo7RhxSTEjSd6KBAkR7qMuaSn0kUeEHY8vTOChUjrQDbh6voRj9XdHjDwhhp6jKtMNxWwuFf/LtSLplu2Y+mEkiY8ng9yIQRnA1C7YoZxgyYYKEOZU7QpxD3GEpTI1r0wwZ0+eh/ppyTwrXdydFypXmR05sA8OQBGY4BJUwC2oghrA4Am8gDfwrj1rr9qHNpqULmhZzx74E9rXNxDgpLI=</latexit>

Se = (Y �X~b)0(Y �X~b) = Y0Y �~b0X0Y
<latexit sha1_base64="dWJBjQJBks1WgeDzb+jweUChSUs=">AAACXnicfZFdSwJBFIZntzLTTKuboJslCe0i2e2DukgQuunSKD9CRWbHszo4+8HMrCDL/snuopt+SrNqaBodGHh5n3OYM+/YAaNCmuaHpm9t76R203uZ7H7uIF84PGoKP+QEGsRnPm/bWACjHjQklQzaAQfs2gxa9vgx4a0JcEF971VOA+i5eOhRhxIsldUvhC99qJa7LpYj24ne4ssf2Y67EyCRHV+U/sfVJS2tNs5xaTmwQvuFolkxZ2VsCmshimhR9X7hvTvwSeiCJwnDQnQsM5C9CHNJCYM40w0FBJiM8RA6SnrYBdGLZvHExrlyBobjc3U8aczc1YkIu0JMXVt1JhuKdZaYf7FOKJ37XkS9IJTgkflFTsgM6RtJ1saAciCSTZXAhFO1q0FGmGMi1Y9kVAjW+pM3RfOqYl1Xbp9virWHRRxpdIrOUBlZ6A7V0BOqowYi6FPTtIyW1b70lJ7T8/NWXVvMHKNfpZ98A0XQt2w=</latexit>

E~b = ~�
<latexit sha1_base64="wWMisc9kih7cBrAEnPCVF8sK8/4=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIf6EKhIILLCvYBTSiT6U07dPJgZlKoIfgrblwo4tb/cOffOE2z0NYDl3s4517mzvFizqSyrG9jYXFpeWW1tFZe39jc2jZ3dpsySgSFBo14JNoekcBZCA3FFId2LIAEHoeWN7yZ+K0RCMmi8EGNY3AD0g+ZzyhRWuqa+7fOCGjqZdd5dzxQJOuaFatq5cDzxC5IBRWod80vpxfRJIBQUU6k7NhWrNyUCMUoh6zsJBJiQoekDx1NQxKAdNP8+gwfaaWH/UjoChXO1d8bKQmkHAeengyIGshZbyL+53US5V+6KQvjREFIpw/5CccqwpMocI8JoIqPNSFUMH0rpgMiCFU6sLIOwZ798jxpnlTt0+r5/VmldlXEUUIH6BAdIxtdoBq6Q3XUQBQ9omf0it6MJ+PFeDc+pqMLRrGzh/7A+PwB0kSVdA==</latexit> Var~b = �2(X0X)�1

<latexit sha1_base64="vJsRCGKH5bVM5ZIp4oquWl56yTo=">AAACH3icbZDJSgNBEIZ74hbjFvXoZTCIejDMxPWgEPDiMYJZIBNDT6cmNvYsdNcEwzBv4sVX8eJBEfGWt7GzgBr9oeHjryq66ncjwRVa1sDIzMzOzS9kF3NLyyura/n1jZoKY8mgykIRyoZLFQgeQBU5CmhEEqjvCqi795fDer0HUvEwuMF+BC2fdgPucUZRW+38iYPwgEmNytTpAUvc9MJRvOvT29Ke41O8c72kke5+4/5tcmCn7XzBKlojmX/BnkCBTFRp5z+dTshiHwJkgirVtK0IWwmVyJmANOfECiLK7mkXmhoD6oNqJaP7UnNHOx3TC6V+AZoj9+dEQn2l+r6rO4d7quna0Pyv1ozRO2slPIhihICNP/JiYWJoDsMyO1wCQ9HXQJnkeleT3VFJGepIczoEe/rkv1ArFe3D4vH1UaF8PokjS7bINtkjNjklZXJFKqRKGHkkz+SVvBlPxovxbnyMWzPGZGaT/JIx+AIuTqOg</latexit>

s2 =
1

n� k
Se

<latexit sha1_base64="tjkL/z4HH+PLdaT8ZFFdW2C7FCA=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4sSRV0YVCwY3LivYBbQyT6U07dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33uPHjEpl29/G3PzC4tJyYaW4ura+sWlubTdklAgCdRKxSLR8LIFRDnVFFYNWLACHPoOmP7ga+c0HEJJG/E4NY3BD3OM0oAQrLXnmrryvXHYCgUnqZCk/GmS3HnhmyS7bY1izxMlJCeWoeeZXpxuRJASuCMNSth07Vm6KhaKEQVbsJBJiTAa4B21NOQ5Buun4+sw60ErXCiKhiytrrP6eSHEo5TD0dWeIVV9OeyPxP6+dqODcTSmPEwWcTBYFCbNUZI2isLpUAFFsqAkmgupbLdLHOgqlAyvqEJzpl2dJo1J2jsunNyel6kUeRwHtoX10iBx0hqroGtVQHRH0iJ7RK3oznowX4934mLTOGfnMDvoD4/MH/EqU6g==</latexit>

Podmínky pro použití lineárního modelu

• Nezávislost pozorování: náhodné veličiny Yi jsou navzájem 
stochasticky nezávislé

• Stejné rozptyly (homoskedasticita): rozptyl vysvětlované náhodné 
veličiny Y nezávisí na hodnotách vysvětlující veličiny X

• Normalita dat: vysvětlovaná náhodná veličina Y má normální 
rozdělení



Lineární regresní model

Y = X~� + ~e
<latexit sha1_base64="9qAgmzL9NhtHzweoBQqOmBtrXIc=">AAACEXicbZDLSsNAFIYnXmu9RV26CRahIJTEC7pQKLhxWcFepAllMj1ph04uzEwKJeQV3Pgqblwo4tadO9/GSRpBW38Y+PjPOcw5vxsxKqRpfmkLi0vLK6ultfL6xubWtr6z2xJhzAk0SchC3nGxAEYDaEoqGXQiDth3GbTd0XVWb4+BCxoGd3ISgePjQUA9SrBUVk+v2j6WQ9dL7tOrH+yk9hhIYrsgcXqUM6Q9vWLWzFzGPFgFVFChRk//tPshiX0IJGFYiK5lRtJJMJeUMEjLdiwgwmSEB9BVGGAfhJPkF6XGoXL6hhdy9QJp5O7viQT7Qkx8V3VmS4vZWmb+V+vG0rtwEhpEsYSATD/yYmbI0MjiMfqUA5FsogATTtWuBhlijolUIZZVCNbsyfPQOq5ZJ7Wz29NK/bKIo4T20QGqIgudozq6QQ3URAQ9oCf0gl61R+1Ze9Pep60LWjGzh/5I+/gGBMmeYg==</latexit>

S = (Y �X~�)0(Y �X~�)
<latexit sha1_base64="mHZnR/Mlm8wYAHjqWkg+Q33akLs=">AAACMHichVDLSsNAFJ3UV62vqks3wSLWhSXxgS4UCi50WdE+pAllMr1ph04ezEwKJeST3PgpulFQxK1f4bSNoK3ggYHDOecy9x4nZFRIw3jRMjOzc/ML2cXc0vLK6lp+faMmgogTqJKABbzhYAGM+lCVVDJohByw5zCoO72LoV/vAxc08G/lIATbwx2fupRgqaRW/vLmvGh5WHYdN75L9r9pI7H6QGLLAYmTvd3/I618wSgZI+jTxExJAaWotPKPVjsgkQe+JAwL0TSNUNox5pISBknOigSEmPRwB5qK+tgDYcejgxN9Rylt3Q24er7UR+rPiRh7Qgw8RyWH24pJbyj+5TUj6Z7aMfXDSIJPxh+5EdNloA/b09uUA5FsoAgmnKpdddLFHBOpOs6pEszJk6dJ7aBkHpaOr48K5bO0jizaQtuoiEx0gsroClVQFRF0j57QK3rTHrRn7V37GEczWjqziX5B+/wC12Gqsw==</latexit>

~b = (X0X)�1XY
<latexit sha1_base64="UQYA7fwGa9DajCvp6w0QvktXWQE=">AAACIXicbZBLS8NAEMc3Pmt9RT16WSxiPVgSH9iDQsGLxwr2IU0sm+2mXbp5sLsplJCv4sWv4sWDIr2JX8ZNG6m2Diz89j8zzMzfCRkV0jA+tYXFpeWV1dxafn1jc2tb39mtiyDimNRwwALedJAgjPqkJqlkpBlygjyHkYbTv0nzjQHhggb+vRyGxPZQ16cuxUgqqa2XrQHBsZNcFy0PyZ7jxs3kaIrHj/GJmUz/P/SQtPWCUTLGAefBzKAAsqi29ZHVCXDkEV9ihoRomUYo7RhxSTEjSd6KBAkR7qMuaSn0kUeEHY8vTOChUjrQDbh6voRj9XdHjDwhhp6jKtMNxWwuFf/LtSLplu2Y+mEkiY8ng9yIQRnA1C7YoZxgyYYKEOZU7QpxD3GEpTI1r0wwZ0+eh/ppyTwrXdydFypXmR05sA8OQBGY4BJUwC2oghrA4Am8gDfwrj1rr9qHNpqULmhZzx74E9rXNxDgpLI=</latexit>

Se = (Y �X~b)0(Y �X~b) = Y0Y �~b0X0Y
<latexit sha1_base64="dWJBjQJBks1WgeDzb+jweUChSUs=">AAACXnicfZFdSwJBFIZntzLTTKuboJslCe0i2e2DukgQuunSKD9CRWbHszo4+8HMrCDL/snuopt+SrNqaBodGHh5n3OYM+/YAaNCmuaHpm9t76R203uZ7H7uIF84PGoKP+QEGsRnPm/bWACjHjQklQzaAQfs2gxa9vgx4a0JcEF971VOA+i5eOhRhxIsldUvhC99qJa7LpYj24ne4ssf2Y67EyCRHV+U/sfVJS2tNs5xaTmwQvuFolkxZ2VsCmshimhR9X7hvTvwSeiCJwnDQnQsM5C9CHNJCYM40w0FBJiM8RA6SnrYBdGLZvHExrlyBobjc3U8aczc1YkIu0JMXVt1JhuKdZaYf7FOKJ37XkS9IJTgkflFTsgM6RtJ1saAciCSTZXAhFO1q0FGmGMi1Y9kVAjW+pM3RfOqYl1Xbp9virWHRRxpdIrOUBlZ6A7V0BOqowYi6FPTtIyW1b70lJ7T8/NWXVvMHKNfpZ98A0XQt2w=</latexit>

E~b = ~�
<latexit sha1_base64="wWMisc9kih7cBrAEnPCVF8sK8/4=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIf6EKhIILLCvYBTSiT6U07dPJgZlKoIfgrblwo4tb/cOffOE2z0NYDl3s4517mzvFizqSyrG9jYXFpeWW1tFZe39jc2jZ3dpsySgSFBo14JNoekcBZCA3FFId2LIAEHoeWN7yZ+K0RCMmi8EGNY3AD0g+ZzyhRWuqa+7fOCGjqZdd5dzxQJOuaFatq5cDzxC5IBRWod80vpxfRJIBQUU6k7NhWrNyUCMUoh6zsJBJiQoekDx1NQxKAdNP8+gwfaaWH/UjoChXO1d8bKQmkHAeengyIGshZbyL+53US5V+6KQvjREFIpw/5CccqwpMocI8JoIqPNSFUMH0rpgMiCFU6sLIOwZ798jxpnlTt0+r5/VmldlXEUUIH6BAdIxtdoBq6Q3XUQBQ9omf0it6MJ+PFeDc+pqMLRrGzh/7A+PwB0kSVdA==</latexit> Var~b = �2(X0X)�1

<latexit sha1_base64="vJsRCGKH5bVM5ZIp4oquWl56yTo=">AAACH3icbZDJSgNBEIZ74hbjFvXoZTCIejDMxPWgEPDiMYJZIBNDT6cmNvYsdNcEwzBv4sVX8eJBEfGWt7GzgBr9oeHjryq66ncjwRVa1sDIzMzOzS9kF3NLyyura/n1jZoKY8mgykIRyoZLFQgeQBU5CmhEEqjvCqi795fDer0HUvEwuMF+BC2fdgPucUZRW+38iYPwgEmNytTpAUvc9MJRvOvT29Ke41O8c72kke5+4/5tcmCn7XzBKlojmX/BnkCBTFRp5z+dTshiHwJkgirVtK0IWwmVyJmANOfECiLK7mkXmhoD6oNqJaP7UnNHOx3TC6V+AZoj9+dEQn2l+r6rO4d7quna0Pyv1ozRO2slPIhihICNP/JiYWJoDsMyO1wCQ9HXQJnkeleT3VFJGepIczoEe/rkv1ArFe3D4vH1UaF8PokjS7bINtkjNjklZXJFKqRKGHkkz+SVvBlPxovxbnyMWzPGZGaT/JIx+AIuTqOg</latexit>

s2 =
1

n� k
Se

<latexit sha1_base64="tjkL/z4HH+PLdaT8ZFFdW2C7FCA=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSK4sSRV0YVCwY3LivYBbQyT6U07dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33uPHjEpl29/G3PzC4tJyYaW4ura+sWlubTdklAgCdRKxSLR8LIFRDnVFFYNWLACHPoOmP7ga+c0HEJJG/E4NY3BD3OM0oAQrLXnmrryvXHYCgUnqZCk/GmS3HnhmyS7bY1izxMlJCeWoeeZXpxuRJASuCMNSth07Vm6KhaKEQVbsJBJiTAa4B21NOQ5Buun4+sw60ErXCiKhiytrrP6eSHEo5TD0dWeIVV9OeyPxP6+dqODcTSmPEwWcTBYFCbNUZI2isLpUAFFsqAkmgupbLdLHOgqlAyvqEJzpl2dJo1J2jsunNyel6kUeRwHtoX10iBx0hqroGtVQHRH0iJ7RK3oznowX4934mLTOGfnMDvoD4/MH/EqU6g==</latexit>

Podmínky pro použití lineárního modelu

• Nezávislost pozorování: náhodné veličiny Yi jsou navzájem 
stochasticky nezávislé

• Stejné rozptyly (homoskedasticita): rozptyl vysvětlované náhodné 
veličiny Y nezávisí na hodnotách vysvětlující veličiny X

• Normalita dat: vysvětlovaná náhodná veličina Y má normální 
rozdělení



Testy významnosti koeficientů regrese

Testování významnosti koeficientů (přímkové) lineární regrese:



Testy významnosti koeficientů regrese

Testování významnosti koeficientů (přímkové) lineární regrese:

SR =
nX

i=1

e2i =
nX

i=1

(yi � a� bxi)
2

<latexit sha1_base64="imocykpaUgYu6NRAxMIQLVrnqiQ=">AAACHXicbVDLTsJAFJ3iC/FVdelmIjHBBaRFjC4kIXHjEh+ACZRmOkxhwnTazEyNpOFH3PgrblxojAs3xr9xeCwEPMlNTs65N/fe40WMSmVZP0ZqaXlldS29ntnY3NreMXf36jKMBSY1HLJQ3HtIEkY5qSmqGLmPBEGBx0jD61+O/MYDEZKG/E4NIuIEqMupTzFSWnLN0q17U27JOHATWraHbQ6JS9tFWIYzYm7g0jzKe48uPW4XXTNrFawx4CKxpyQLpqi65lerE+I4IFxhhqRs2laknAQJRTEjw0wrliRCuI+6pKkpRwGRTjL+bgiPtNKBfih0cQXH6t+JBAVSDgJPdwZI9eS8NxL/85qx8s+dhPIoVoTjySI/ZlCFcBQV7FBBsGIDTRAWVN8KcQ8JhJUONKNDsOdfXiT1YsE+KZxel7KVi2kcaXAADkEO2OAMVMAVqIIawOAJvIA38G48G6/Gh/E5aU0Z05l9MAPj+xd7XKBE</latexit>

• reziduální součet čtverců:



Testy významnosti koeficientů regrese

=
nX

i=1

y2i � a
nX

i=1

yi � b
nX

i=1

xiyi
<latexit sha1_base64="J0/ik6ODIkrVJQEjy2qaE1mWFP4=">AAACKHicbZDLSsNAFIYnXmu9RV26GSyCm5akKrqwWHDjsoK9QJuGyXTaDp1MwsxEDKGP48ZXcSOiSLc+iZM2C9v6w8DPd87hzPm9kFGpLGtirKyurW9s5rby2zu7e/vmwWFDBpHApI4DFoiWhyRhlJO6ooqRVigI8j1Gmt7oLq03n4iQNOCPKg6J46MBp32KkdLINW8rsCMj301oxR53OYxd2i3DIlqEsOjNoWeXphS6ZsEqWVPBZWNnpgAy1Vzzo9MLcOQTrjBDUrZtK1ROgoSimJFxvhNJEiI8QgPS1pYjn0gnmR46hqea9GA/EPpxBaf070SCfClj39OdPlJDuVhL4X+1dqT6105CeRgpwvFsUT9iUAUwTQ32qCBYsVgbhAXVf4V4iATCSmeb1yHYiycvm0a5ZJ+XLh8uCtWbLI4cOAYn4AzY4ApUwT2ogTrA4AW8gU/wZbwa78a3MZm1rhjZzBGYk/HzC5SbpRA=</latexit>

Testování významnosti koeficientů (přímkové) lineární regrese:

SR =
nX

i=1

e2i =
nX

i=1

(yi � a� bxi)
2

<latexit sha1_base64="imocykpaUgYu6NRAxMIQLVrnqiQ=">AAACHXicbVDLTsJAFJ3iC/FVdelmIjHBBaRFjC4kIXHjEh+ACZRmOkxhwnTazEyNpOFH3PgrblxojAs3xr9xeCwEPMlNTs65N/fe40WMSmVZP0ZqaXlldS29ntnY3NreMXf36jKMBSY1HLJQ3HtIEkY5qSmqGLmPBEGBx0jD61+O/MYDEZKG/E4NIuIEqMupTzFSWnLN0q17U27JOHATWraHbQ6JS9tFWIYzYm7g0jzKe48uPW4XXTNrFawx4CKxpyQLpqi65lerE+I4IFxhhqRs2laknAQJRTEjw0wrliRCuI+6pKkpRwGRTjL+bgiPtNKBfih0cQXH6t+JBAVSDgJPdwZI9eS8NxL/85qx8s+dhPIoVoTjySI/ZlCFcBQV7FBBsGIDTRAWVN8KcQ8JhJUONKNDsOdfXiT1YsE+KZxel7KVi2kcaXAADkEO2OAMVMAVqIIawOAJvIA38G48G6/Gh/E5aU0Z05l9MAPj+xd7XKBE</latexit>

• reziduální součet čtverců:



Testy významnosti koeficientů regrese

=
nX

i=1

y2i � a
nX

i=1

yi � b
nX

i=1

xiyi
<latexit sha1_base64="J0/ik6ODIkrVJQEjy2qaE1mWFP4=">AAACKHicbZDLSsNAFIYnXmu9RV26GSyCm5akKrqwWHDjsoK9QJuGyXTaDp1MwsxEDKGP48ZXcSOiSLc+iZM2C9v6w8DPd87hzPm9kFGpLGtirKyurW9s5rby2zu7e/vmwWFDBpHApI4DFoiWhyRhlJO6ooqRVigI8j1Gmt7oLq03n4iQNOCPKg6J46MBp32KkdLINW8rsCMj301oxR53OYxd2i3DIlqEsOjNoWeXphS6ZsEqWVPBZWNnpgAy1Vzzo9MLcOQTrjBDUrZtK1ROgoSimJFxvhNJEiI8QgPS1pYjn0gnmR46hqea9GA/EPpxBaf070SCfClj39OdPlJDuVhL4X+1dqT6105CeRgpwvFsUT9iUAUwTQ32qCBYsVgbhAXVf4V4iATCSmeb1yHYiycvm0a5ZJ+XLh8uCtWbLI4cOAYn4AzY4ApUwT2ogTrA4AW8gU/wZbwa78a3MZm1rhjZzBGYk/HzC5SbpRA=</latexit>

Testování významnosti koeficientů (přímkové) lineární regrese:

b� sb.t1��/2(n� 2)  �  b+ sb.t1��/2(n� 2)
<latexit sha1_base64="SPLhGbStM7ykMq2aiAe7cPQDyt4="></latexit>

• intervalový odhad směrnice:

SR =
nX

i=1

e2i =
nX

i=1

(yi � a� bxi)
2

<latexit sha1_base64="imocykpaUgYu6NRAxMIQLVrnqiQ=">AAACHXicbVDLTsJAFJ3iC/FVdelmIjHBBaRFjC4kIXHjEh+ACZRmOkxhwnTazEyNpOFH3PgrblxojAs3xr9xeCwEPMlNTs65N/fe40WMSmVZP0ZqaXlldS29ntnY3NreMXf36jKMBSY1HLJQ3HtIEkY5qSmqGLmPBEGBx0jD61+O/MYDEZKG/E4NIuIEqMupTzFSWnLN0q17U27JOHATWraHbQ6JS9tFWIYzYm7g0jzKe48uPW4XXTNrFawx4CKxpyQLpqi65lerE+I4IFxhhqRs2laknAQJRTEjw0wrliRCuI+6pKkpRwGRTjL+bgiPtNKBfih0cQXH6t+JBAVSDgJPdwZI9eS8NxL/85qx8s+dhPIoVoTjySI/ZlCFcBQV7FBBsGIDTRAWVN8KcQ8JhJUONKNDsOdfXiT1YsE+KZxel7KVi2kcaXAADkEO2OAMVMAVqIIawOAJvIA38G48G6/Gh/E5aU0Z05l9MAPj+xd7XKBE</latexit>

• reziduální součet čtverců:



Testy významnosti koeficientů regrese

=
nX

i=1

y2i � a
nX

i=1

yi � b
nX

i=1

xiyi
<latexit sha1_base64="J0/ik6ODIkrVJQEjy2qaE1mWFP4=">AAACKHicbZDLSsNAFIYnXmu9RV26GSyCm5akKrqwWHDjsoK9QJuGyXTaDp1MwsxEDKGP48ZXcSOiSLc+iZM2C9v6w8DPd87hzPm9kFGpLGtirKyurW9s5rby2zu7e/vmwWFDBpHApI4DFoiWhyRhlJO6ooqRVigI8j1Gmt7oLq03n4iQNOCPKg6J46MBp32KkdLINW8rsCMj301oxR53OYxd2i3DIlqEsOjNoWeXphS6ZsEqWVPBZWNnpgAy1Vzzo9MLcOQTrjBDUrZtK1ROgoSimJFxvhNJEiI8QgPS1pYjn0gnmR46hqea9GA/EPpxBaf070SCfClj39OdPlJDuVhL4X+1dqT6105CeRgpwvFsUT9iUAUwTQ32qCBYsVgbhAXVf4V4iATCSmeb1yHYiycvm0a5ZJ+XLh8uCtWbLI4cOAYn4AzY4ApUwT2ogTrA4AW8gU/wZbwa78a3MZm1rhjZzBGYk/HzC5SbpRA=</latexit>

s2 =
1

n� 2
SR

<latexit sha1_base64="OU93u+fX52expqoD3QQVjGubAJ0=">AAAB/3icbVDLSgNBEOyNrxhfUcGLl8EgeDHsRkUPCgEvHuMjD0jWMDuZTYbMzi4zs0JYc/BXvHhQxKu/4c2/cZLsQRMLGoqqbrq7vIgzpW3728rMzS8sLmWXcyura+sb+c2tmgpjSWiVhDyUDQ8rypmgVc00p41IUhx4nNa9/uXIrz9QqVgo7vQgom6Au4L5jGBtpHZ+R92X0AVq+RKTxBkm4rA0vG3ftPMFu2iPgWaJk5ICpKi081+tTkjigApNOFaq6diRdhMsNSOcDnOtWNEIkz7u0qahAgdUucn4/iHaN0oH+aE0JTQaq78nEhwoNQg80xlg3VPT3kj8z2vG2j9zEyaiWFNBJov8mCMdolEYqMMkJZoPDMFEMnMrIj1sotAmspwJwZl+eZbUSkXnqHhyfVwon6dxZGEX9uAAHDiFMlxBBapA4BGe4RXerCfrxXq3PiatGSud2YY/sD5/ADoclPI=</latexit>

s2b =
s2Pn

i=1 x
2
i � nx̄2

<latexit sha1_base64="NRX6juuVQJe8y1+KoMTdOYPzDn4="></latexit>

s2a =

Pn
i=1 x

2
i

n
s2b

<latexit sha1_base64="/igZ6KUjCXrrXMgj3KS+gmqBIqI=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQhJJURRcWCm5cVrAPaNowmU7aoZNJmJmIJeQj3Pgrblwo4taFO//GSZuFth4YOJxzLnfu8SJGpbKsb6OwtLyyulZcL21sbm3vmLt7LRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl74+vMb98TIWnI79QkIr0ADTn1KUZKS655IvtVN0EprEHHFwgnjowDN6E1O+1z+ODSfjVNeJqlPNcsWxVrCrhI7JyUQY6Ga345gxDHAeEKMyRl17Yi1UuQUBQzkpacWJII4TEakq6mHAVE9pLpUSk80soA+qHQjys4VX9PJCiQchJ4OhkgNZLzXib+53Vj5V/2EsqjWBGOZ4v8mEEVwqwhOKCCYMUmmiAsqP4rxCOku1G6x5IuwZ4/eZG0qhX7tHJ+e1auX+V1FMEBOATHwAYXoA5uQAM0AQaP4Bm8gjfjyXgx3o2PWbRg5DP74A+Mzx8uW55H</latexit>

Testování významnosti koeficientů (přímkové) lineární regrese:

b� sb.t1��/2(n� 2)  �  b+ sb.t1��/2(n� 2)
<latexit sha1_base64="SPLhGbStM7ykMq2aiAe7cPQDyt4="></latexit>

• intervalový odhad směrnice:

SR =
nX

i=1

e2i =
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i=1(yi � ȳ)2
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= 1� SRPn
i=1(yi � ȳ)2

<latexit sha1_base64="Il4WHfOiRSBg1e3csm3xZhpZfwY=">AAACFXicbVDLSsNAFJ34rPVVdelmsAgVbEmqogsLBTcu66MPaNowmU7aoZNJmJkIIeQn3Pgrblwo4lZw5984fSy09cCFwzn3cu89bsioVKb5bSwsLi2vrGbWsusbm1vbuZ3dhgwigUkdBywQLRdJwigndUUVI61QEOS7jDTd4dXIbz4QIWnA71Ucko6P+px6FCOlJSd3XIFW0fYEwsmdc5smtox8J6EVK+1yWIgdWrRdJJI4PeqWUyeXN0vmGHCeWFOSB1PUnNyX3Qtw5BOuMENSti0zVJ0ECUUxI2nWjiQJER6iPmlrypFPZCcZf5XCQ630oBcIXVzBsfp7IkG+lLHv6k4fqYGc9Ubif147Ut5FJ6E8jBTheLLIixhUARxFBHtUEKxYrAnCgupbIR4gHZHSQWZ1CNbsy/OkUS5ZJ6Wzm9N89XIaRwbsgwNQABY4B1VwDWqgDjB4BM/gFbwZT8aL8W58TFoXjOnMHvgD4/MHFZGeJw==</latexit>

Testování významnosti koeficientů (přímkové) lineární regrese:

b� sb.t1��/2(n� 2)  �  b+ sb.t1��/2(n� 2)
<latexit sha1_base64="SPLhGbStM7ykMq2aiAe7cPQDyt4="></latexit>

• intervalový odhad směrnice:

R2 =

Pn
i=1(a+ bxi � ȳ)2Pn

i=1(yi � ȳ)2
<latexit sha1_base64="L91e6HrisbhJhcFQmqcv1uvLxWo="></latexit>

• koeficient determinace R2:

|Ta| =
�� a
sa

�� � t1��/2(n� 2)
<latexit sha1_base64="xx+JNfzrnRkOlbtXZf4H3/I3FTU="></latexit>

|Tb| =
�� b
sb

�� � t1��/2(n� 2)
<latexit sha1_base64="59rYOAKn1/YMCzrOCPfmIOvL2vU="></latexit>

• test významnosti regresních koeficientů:

SR =
nX

i=1

e2i =
nX

i=1

(yi � a� bxi)
2

<latexit sha1_base64="imocykpaUgYu6NRAxMIQLVrnqiQ=">AAACHXicbVDLTsJAFJ3iC/FVdelmIjHBBaRFjC4kIXHjEh+ACZRmOkxhwnTazEyNpOFH3PgrblxojAs3xr9xeCwEPMlNTs65N/fe40WMSmVZP0ZqaXlldS29ntnY3NreMXf36jKMBSY1HLJQ3HtIEkY5qSmqGLmPBEGBx0jD61+O/MYDEZKG/E4NIuIEqMupTzFSWnLN0q17U27JOHATWraHbQ6JS9tFWIYzYm7g0jzKe48uPW4XXTNrFawx4CKxpyQLpqi65lerE+I4IFxhhqRs2laknAQJRTEjw0wrliRCuI+6pKkpRwGRTjL+bgiPtNKBfih0cQXH6t+JBAVSDgJPdwZI9eS8NxL/85qx8s+dhPIoVoTjySI/ZlCFcBQV7FBBsGIDTRAWVN8KcQ8JhJUONKNDsOdfXiT1YsE+KZxel7KVi2kcaXAADkEO2OAMVMAVqIIawOAJvIA38G48G6/Gh/E5aU0Z05l9MAPj+xd7XKBE</latexit>

• reziduální součet čtverců:



Testy významnosti koeficientů regrese

=
nX

i=1

y2i � a
nX

i=1

yi � b
nX

i=1

xiyi
<latexit sha1_base64="J0/ik6ODIkrVJQEjy2qaE1mWFP4=">AAACKHicbZDLSsNAFIYnXmu9RV26GSyCm5akKrqwWHDjsoK9QJuGyXTaDp1MwsxEDKGP48ZXcSOiSLc+iZM2C9v6w8DPd87hzPm9kFGpLGtirKyurW9s5rby2zu7e/vmwWFDBpHApI4DFoiWhyRhlJO6ooqRVigI8j1Gmt7oLq03n4iQNOCPKg6J46MBp32KkdLINW8rsCMj301oxR53OYxd2i3DIlqEsOjNoWeXphS6ZsEqWVPBZWNnpgAy1Vzzo9MLcOQTrjBDUrZtK1ROgoSimJFxvhNJEiI8QgPS1pYjn0gnmR46hqea9GA/EPpxBaf070SCfClj39OdPlJDuVhL4X+1dqT6105CeRgpwvFsUT9iUAUwTQ32qCBYsVgbhAXVf4V4iATCSmeb1yHYiycvm0a5ZJ+XLh8uCtWbLI4cOAYn4AzY4ApUwT2ogTrA4AW8gU/wZbwa78a3MZm1rhjZzBGYk/HzC5SbpRA=</latexit>

s2 =
1

n� 2
SR

<latexit sha1_base64="OU93u+fX52expqoD3QQVjGubAJ0=">AAAB/3icbVDLSgNBEOyNrxhfUcGLl8EgeDHsRkUPCgEvHuMjD0jWMDuZTYbMzi4zs0JYc/BXvHhQxKu/4c2/cZLsQRMLGoqqbrq7vIgzpW3728rMzS8sLmWXcyura+sb+c2tmgpjSWiVhDyUDQ8rypmgVc00p41IUhx4nNa9/uXIrz9QqVgo7vQgom6Au4L5jGBtpHZ+R92X0AVq+RKTxBkm4rA0vG3ftPMFu2iPgWaJk5ICpKi081+tTkjigApNOFaq6diRdhMsNSOcDnOtWNEIkz7u0qahAgdUucn4/iHaN0oH+aE0JTQaq78nEhwoNQg80xlg3VPT3kj8z2vG2j9zEyaiWFNBJov8mCMdolEYqMMkJZoPDMFEMnMrIj1sotAmspwJwZl+eZbUSkXnqHhyfVwon6dxZGEX9uAAHDiFMlxBBapA4BGe4RXerCfrxXq3PiatGSud2YY/sD5/ADoclPI=</latexit>

s2b =
s2Pn

i=1 x
2
i � nx̄2

<latexit sha1_base64="NRX6juuVQJe8y1+KoMTdOYPzDn4="></latexit>

s2a =

Pn
i=1 x

2
i

n
s2b

<latexit sha1_base64="/igZ6KUjCXrrXMgj3KS+gmqBIqI=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQhJJURRcWCm5cVrAPaNowmU7aoZNJmJmIJeQj3Pgrblwo4taFO//GSZuFth4YOJxzLnfu8SJGpbKsb6OwtLyyulZcL21sbm3vmLt7LRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl74+vMb98TIWnI79QkIr0ADTn1KUZKS655IvtVN0EprEHHFwgnjowDN6E1O+1z+ODSfjVNeJqlPNcsWxVrCrhI7JyUQY6Ga345gxDHAeEKMyRl17Yi1UuQUBQzkpacWJII4TEakq6mHAVE9pLpUSk80soA+qHQjys4VX9PJCiQchJ4OhkgNZLzXib+53Vj5V/2EsqjWBGOZ4v8mEEVwqwhOKCCYMUmmiAsqP4rxCOku1G6x5IuwZ4/eZG0qhX7tHJ+e1auX+V1FMEBOATHwAYXoA5uQAM0AQaP4Bm8gjfjyXgx3o2PWbRg5DP74A+Mzx8uW55H</latexit>

= 1� SRPn
i=1(yi � ȳ)2

<latexit sha1_base64="Il4WHfOiRSBg1e3csm3xZhpZfwY=">AAACFXicbVDLSsNAFJ34rPVVdelmsAgVbEmqogsLBTcu66MPaNowmU7aoZNJmJkIIeQn3Pgrblwo4lZw5984fSy09cCFwzn3cu89bsioVKb5bSwsLi2vrGbWsusbm1vbuZ3dhgwigUkdBywQLRdJwigndUUVI61QEOS7jDTd4dXIbz4QIWnA71Ucko6P+px6FCOlJSd3XIFW0fYEwsmdc5smtox8J6EVK+1yWIgdWrRdJJI4PeqWUyeXN0vmGHCeWFOSB1PUnNyX3Qtw5BOuMENSti0zVJ0ECUUxI2nWjiQJER6iPmlrypFPZCcZf5XCQ630oBcIXVzBsfp7IkG+lLHv6k4fqYGc9Ubif147Ut5FJ6E8jBTheLLIixhUARxFBHtUEKxYrAnCgupbIR4gHZHSQWZ1CNbsy/OkUS5ZJ6Wzm9N89XIaRwbsgwNQABY4B1VwDWqgDjB4BM/gFbwZT8aL8W58TFoXjOnMHvgD4/MHFZGeJw==</latexit>

Testování významnosti koeficientů (přímkové) lineární regrese:

b� sb.t1��/2(n� 2)  �  b+ sb.t1��/2(n� 2)
<latexit sha1_base64="SPLhGbStM7ykMq2aiAe7cPQDyt4="></latexit>

• intervalový odhad směrnice:

R2 =

Pn
i=1(a+ bxi � ȳ)2Pn

i=1(yi � ȳ)2
<latexit sha1_base64="L91e6HrisbhJhcFQmqcv1uvLxWo="></latexit>

• koeficient determinace R2:

|Ta| =
�� a
sa

�� � t1��/2(n� 2)
<latexit sha1_base64="xx+JNfzrnRkOlbtXZf4H3/I3FTU="></latexit>

|Tb| =
�� b
sb

�� � t1��/2(n� 2)
<latexit sha1_base64="59rYOAKn1/YMCzrOCPfmIOvL2vU="></latexit>

• test významnosti regresních koeficientů:

SR =
nX

i=1

e2i =
nX

i=1

(yi � a� bxi)
2

<latexit sha1_base64="imocykpaUgYu6NRAxMIQLVrnqiQ=">AAACHXicbVDLTsJAFJ3iC/FVdelmIjHBBaRFjC4kIXHjEh+ACZRmOkxhwnTazEyNpOFH3PgrblxojAs3xr9xeCwEPMlNTs65N/fe40WMSmVZP0ZqaXlldS29ntnY3NreMXf36jKMBSY1HLJQ3HtIEkY5qSmqGLmPBEGBx0jD61+O/MYDEZKG/E4NIuIEqMupTzFSWnLN0q17U27JOHATWraHbQ6JS9tFWIYzYm7g0jzKe48uPW4XXTNrFawx4CKxpyQLpqi65lerE+I4IFxhhqRs2laknAQJRTEjw0wrliRCuI+6pKkpRwGRTjL+bgiPtNKBfih0cQXH6t+JBAVSDgJPdwZI9eS8NxL/85qx8s+dhPIoVoTjySI/ZlCFcBQV7FBBsGIDTRAWVN8KcQ8JhJUONKNDsOdfXiT1YsE+KZxel7KVi2kcaXAADkEO2OAMVMAVqIIawOAJvIA38G48G6/Gh/E5aU0Z05l9MAPj+xd7XKBE</latexit>

• reziduální součet čtverců:



Testy významnosti regresního modelu

Testování významnosti regresního modelu:

zde se testuje nulová hypotéza H0: β1= β1= … = βk proti alternativní 
hypotéze  HA: βj= 0 pro alespoň jedno j = 1,2,…k.

K tomu se používá metoda ANOVA s testovou statistikou

která má F-rozdělení s k-1 a n-k stupni volnosti.

F =
ST
k�1
SR
n�k

<latexit sha1_base64="TOTT9fbDs8jxNAV1OjDgGmdrh5A=">AAACEnicbVDLSsNAFJ3UV62vqEs3wSLooiWRQl0oFARxWbUvaEOZTCftkMkkzEyEEuYb3Pgrblwo4taVO//GaRtEWw/cy+Gce5m5x4spEdK2v4zc0vLK6lp+vbCxubW9Y+7utUSUcISbKKIR73hQYEoYbkoiKe7EHMPQo7jtBZcTv32PuSARa8hxjN0QDhnxCYJSS33z5Oqi53OI0lm/6zdUGpQcpX6EW5WyUqBU3yzaZXsKa5E4GSmCDPW++dkbRCgJMZOIQiG6jh1LN4VcEkSxKvQSgWOIAjjEXU0ZDLFw0+lJyjrSysDyI66LSWuq/t5IYSjEOPT0ZAjlSMx7E/E/r5tI/8xNCYsTiRmaPeQn1JKRNcnHGhCOkaRjTSDiRP/VQiOoo5A6xYIOwZk/eZG0TstOpVy9qRRr51kceXAADsExcEAV1MA1qIMmQOABPIEX8Go8Gs/Gm/E+G80Z2c4++APj4xsQ855d</latexit>

Zde SR =
nX

i=1

(yi � ŷi)
2

<latexit sha1_base64="5DedYv8RJX0bGNefzF9aMwwJ9lQ=">AAACCnicbZDLSsNAFIYn9VbrrerSzWgR6sKSlEJdWCi4cVkvvUCThsl00g6dTMLMRCihaze+ihsXirj1Cdz5Nk7bLLT1h4GP/5zDmfN7EaNSmea3kVlZXVvfyG7mtrZ3dvfy+wctGcYCkyYOWSg6HpKEUU6aiipGOpEgKPAYaXujq2m9/UCEpCG/V+OIOAEacOpTjJS23PzxnXtbs2UcuAmtWZMeh8WxS8/tIVJQw1mv7OYLZsmcCS6DlUIBpGq4+S+7H+I4IFxhhqTsWmaknAQJRTEjk5wdSxIhPEID0tXIUUCkk8xOmcBT7fShHwr9uIIz9/dEggIpx4GnOwOkhnKxNjX/q3Vj5V84CeVRrAjH80V+zKAK4TQX2KeCYMXGGhAWVP8V4iESCCudXk6HYC2evAytcsmqlKo3lUL9Mo0jC47ACSgCC1RBHVyDBmgCDB7BM3gFb8aT8WK8Gx/z1oyRzhyCPzI+fwA08plO</latexit>

ȳi =
1

n

nX

i=1

yi

<latexit sha1_base64="9xGtX9M/HaHnVne72VgduUdnN2o=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKFurBQcOOygn1AE8NkOmmHzkzCzEQIoWs3/oobF4q49Qvc+TdO2i609cCFwzn3cu89YcKo0o7zba2srq1vbJa2yts7u3v79sFhR8WpxKSNYxbLXogUYVSQtqaakV4iCeIhI91wfF343QciFY3Fnc4S4nM0FDSiGGkjBfaJFyIJs4A2vEgiDF3hqZQHOW24k3tRGIFdcarOFHCZuHNSAXO0AvvLG8Q45URozJBSfddJtJ8jqSlmZFL2UkUShMdoSPqGCsSJ8vPpKxN4ZpQBjGJpSmg4VX9P5IgrlfHQdHKkR2rRK8T/vH6qo0s/pyJJNRF4tihKGdQxLHKBAyoJ1iwzBGFJza0Qj5CJRJv0yiYEd/HlZdK5qLq1av22VmlezeMogWNwCs6BC+qgCW5AC7QBBo/gGbyCN+vJerHerY9Z64o1nzkCf2B9/gAmLZnr</latexit>

ST =
nX

i=1

(ŷi � ȳ)2

<latexit sha1_base64="3OgnC6JqpBX1NGDAhwH6CvYcX2c=">AAACDXicbVDLSsNAFJ3UV62vqks3g1WoC0tSCnVhoeDGZcW+oEnDZDpth04mYWYihNAfcOOvuHGhiFv37vwbp20W2nrgwuGce7n3Hi9kVCrT/DYya+sbm1vZ7dzO7t7+Qf7wqC2DSGDSwgELRNdDkjDKSUtRxUg3FAT5HiMdb3Iz8zsPREga8KaKQ+L4aMTpkGKktOTmz+7dZs2Wke8mtGZN+xwW7TFSMHbppe0hAeOLftnNF8ySOQdcJVZKCiBFw81/2YMARz7hCjMkZc8yQ+UkSCiKGZnm7EiSEOEJGpGephz5RDrJ/JspPNfKAA4DoYsrOFd/TyTIlzL2Pd3pIzWWy95M/M/rRWp45SSUh5EiHC8WDSMGVQBn0cABFQQrFmuCsKD6VojHSCCsdIA5HYK1/PIqaZdLVqVUvasU6tdpHFlwAk5BEVigCurgFjRAC2DwCJ7BK3gznowX4934WLRmjHTmGPyB8fkDLAGaVw==</latexit>

ŷ = X.~b

<latexit sha1_base64="vWgo4NLZbtBqNAbnD8Mr//l2Gs4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXIVECnWhUHDjsoJ9QBPKZHrTDp08mJkUQujGX3HjQhG3foY7/8ZJm4W2HrhwOOde7r3HTziTyra/jbX1jc2t7cpOdXdv/+DQPDruyDgVFNo05rHo+UQCZxG0FVMceokAEvocuv7krvC7UxCSxdGjyhLwQjKKWMAoUVoamKfumCic3bohUWM/wD3LnQLF/sCs2ZY9B14lTklqqERrYH65w5imIUSKciJl37ET5eVEKEY5zKpuKiEhdEJG0Nc0IiFIL58/MMMXWhniIBa6IoXn6u+JnIRSZqGvO4s75bJXiP95/VQF117OoiRVENHFoiDlWMW4SAMPmQCqeKYJoYLpWzEdE0Go0plVdQjO8surpHNlOXWr8VCvNW/KOCroDJ2jS+SgBmqie9RCbUTRDD2jV/RmPBkvxrvxsWhdM8qZE/QHxucPUc2VlA==</latexit>



Testy významnosti regresního modelu

Testování významnosti regresního modelu:

zde se testuje nulová hypotéza H0: β1= β1= … = βk proti alternativní 
hypotéze  HA: βj= 0 pro alespoň jedno j = 1,2,…k.

Zde SR =
nX

i=1

(yi � ŷi)
2

<latexit sha1_base64="5DedYv8RJX0bGNefzF9aMwwJ9lQ=">AAACCnicbZDLSsNAFIYn9VbrrerSzWgR6sKSlEJdWCi4cVkvvUCThsl00g6dTMLMRCihaze+ihsXirj1Cdz5Nk7bLLT1h4GP/5zDmfN7EaNSmea3kVlZXVvfyG7mtrZ3dvfy+wctGcYCkyYOWSg6HpKEUU6aiipGOpEgKPAYaXujq2m9/UCEpCG/V+OIOAEacOpTjJS23PzxnXtbs2UcuAmtWZMeh8WxS8/tIVJQw1mv7OYLZsmcCS6DlUIBpGq4+S+7H+I4IFxhhqTsWmaknAQJRTEjk5wdSxIhPEID0tXIUUCkk8xOmcBT7fShHwr9uIIz9/dEggIpx4GnOwOkhnKxNjX/q3Vj5V84CeVRrAjH80V+zKAK4TQX2KeCYMXGGhAWVP8V4iESCCudXk6HYC2evAytcsmqlKo3lUL9Mo0jC47ACSgCC1RBHVyDBmgCDB7BM3gFb8aT8WK8Gx/z1oyRzhyCPzI+fwA08plO</latexit>

ȳi =
1

n

nX

i=1

yi

<latexit sha1_base64="9xGtX9M/HaHnVne72VgduUdnN2o=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKFurBQcOOygn1AE8NkOmmHzkzCzEQIoWs3/oobF4q49Qvc+TdO2i609cCFwzn3cu89YcKo0o7zba2srq1vbJa2yts7u3v79sFhR8WpxKSNYxbLXogUYVSQtqaakV4iCeIhI91wfF343QciFY3Fnc4S4nM0FDSiGGkjBfaJFyIJs4A2vEgiDF3hqZQHOW24k3tRGIFdcarOFHCZuHNSAXO0AvvLG8Q45URozJBSfddJtJ8jqSlmZFL2UkUShMdoSPqGCsSJ8vPpKxN4ZpQBjGJpSmg4VX9P5IgrlfHQdHKkR2rRK8T/vH6qo0s/pyJJNRF4tihKGdQxLHKBAyoJ1iwzBGFJza0Qj5CJRJv0yiYEd/HlZdK5qLq1av22VmlezeMogWNwCs6BC+qgCW5AC7QBBo/gGbyCN+vJerHerY9Z64o1nzkCf2B9/gAmLZnr</latexit>

ST =
nX

i=1

(ŷi � ȳ)2

<latexit sha1_base64="3OgnC6JqpBX1NGDAhwH6CvYcX2c=">AAACDXicbVDLSsNAFJ3UV62vqks3g1WoC0tSCnVhoeDGZcW+oEnDZDpth04mYWYihNAfcOOvuHGhiFv37vwbp20W2nrgwuGce7n3Hi9kVCrT/DYya+sbm1vZ7dzO7t7+Qf7wqC2DSGDSwgELRNdDkjDKSUtRxUg3FAT5HiMdb3Iz8zsPREga8KaKQ+L4aMTpkGKktOTmz+7dZs2Wke8mtGZN+xwW7TFSMHbppe0hAeOLftnNF8ySOQdcJVZKCiBFw81/2YMARz7hCjMkZc8yQ+UkSCiKGZnm7EiSEOEJGpGephz5RDrJ/JspPNfKAA4DoYsrOFd/TyTIlzL2Pd3pIzWWy95M/M/rRWp45SSUh5EiHC8WDSMGVQBn0cABFQQrFmuCsKD6VojHSCCsdIA5HYK1/PIqaZdLVqVUvasU6tdpHFlwAk5BEVigCurgFjRAC2DwCJ7BK3gznowX4934WLRmjHTmGPyB8fkDLAGaVw==</latexit>

ŷ = X.~b

<latexit sha1_base64="vWgo4NLZbtBqNAbnD8Mr//l2Gs4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXIVECnWhUHDjsoJ9QBPKZHrTDp08mJkUQujGX3HjQhG3foY7/8ZJm4W2HrhwOOde7r3HTziTyra/jbX1jc2t7cpOdXdv/+DQPDruyDgVFNo05rHo+UQCZxG0FVMceokAEvocuv7krvC7UxCSxdGjyhLwQjKKWMAoUVoamKfumCic3bohUWM/wD3LnQLF/sCs2ZY9B14lTklqqERrYH65w5imIUSKciJl37ET5eVEKEY5zKpuKiEhdEJG0Nc0IiFIL58/MMMXWhniIBa6IoXn6u+JnIRSZqGvO4s75bJXiP95/VQF117OoiRVENHFoiDlWMW4SAMPmQCqeKYJoYLpWzEdE0Go0plVdQjO8surpHNlOXWr8VCvNW/KOCroDJ2jS+SgBmqie9RCbUTRDD2jV/RmPBkvxrvxsWhdM8qZE/QHxucPUc2VlA==</latexit>



Testy významnosti regresního modelu

Testování významnosti regresního modelu:

zde se testuje nulová hypotéza H0: β1= β1= … = βk proti alternativní 
hypotéze  HA: βj= 0 pro alespoň jedno j = 1,2,…k.
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Lineární regresní model

Závislost mezi nezávisle proměnnou a závisle proměnnou:  y=f(x)

• funkční závislost: x a y jsou nenáhodné, pro jedno x je nejvýše 
jedna hodnota y

• regresní závislost: y je realizace náhodné veličiny Y při konkrétním 
x; pro jedno x můžeme pozorovat různé hodnoty Y
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