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2. Aplicación del haz de rectas a las tasas de paro provinciales  
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{𝐶𝑡,𝑘}

�̂�𝑡,𝑗 = 𝐴0,𝑗 ∙ 𝑡 + 𝐴1,𝑗 ∙ 𝑋𝑡 + 𝐴2,𝑗 

𝑋𝑡 𝑍𝑡,𝑗

−𝐵1, 𝐵0  



62   Ferrán, M., Escot, L. 

Investigaciones Regionales – Journal of Regional Research, 43 (2019), 57-81                 ISSN: 1695-7253  e-ISSN: 2340-2717 

𝜶𝒋

𝜶

𝑅𝑗
2 𝐴0,𝑗 𝐴1,𝑗  𝐴2,𝑗  𝛼𝑗 

𝛼
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𝐴1,𝑗  𝐴0,𝑗

�̂�0,𝑗 = 𝐵0 + 𝐵1 ∙ 𝐴1,𝑗 

𝐵0 𝐵1 𝐾

𝐴1,𝑗 𝑗 = 1, … , 𝐽 𝐾 𝑚𝑘

𝑚𝑘 = 𝑚𝑘−1 + 𝜃   𝜃 = (max𝑗 𝐴1,𝑗 − min𝑗  𝐴1,𝑗)/ (𝐾 − 1)    𝑚1 = min𝑗 𝐴1,𝑗

𝐾

𝐶𝑡,𝑘 = 𝑏𝑘 ∙ 𝑡 + 𝑚𝑘 ∙ 𝑋𝑡 + 𝜇𝑘 𝑘 = 1, … , 𝐾

𝜇𝑘 = 𝛼 − �̅�𝑘,   𝑔𝑡,𝑘 = 𝑏𝑘 ∙ 𝑡 + 𝑚𝑘 ∙ 𝑋𝑡    𝑏𝑘 = 𝐵0 + 𝐵1 ∙ 𝑚𝑘

𝐾 {𝐶𝑡,𝑘} {𝑐𝑡,𝑘 = ∆ 𝐶𝑡,𝑘}

𝑥𝑡 = ∆𝑋𝑡

𝑐𝑡,𝑘 = 𝑏𝑘 + 𝑚𝑘 ∙ 𝑥𝑡 ∀𝑡, 𝑘 𝑏𝑘 = 𝐵0 + 𝐵1 ∙ 𝑚𝑘 ∀𝑘

𝑏𝑘  𝑚𝑘 𝐾 𝑐𝑡,𝑘 = 𝑏𝑘 + 𝑚𝑘 ∙ 𝑥𝑡

(𝑥𝑡 , 𝑐𝑡,𝑘) = (−𝐵1 , 𝐵0) 𝐾

(−𝐵1, 𝐵0) 𝑐𝑡,1 𝑚𝑘

𝐶𝑡,𝑘

 

{𝐶𝑡,𝑘} 

𝐾
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 𝑪𝒕,𝒌

𝐾

𝐾 = 6

𝑚𝑘

{𝐶𝑡,𝑘}

{𝐶𝑡,𝑘} 

{𝐶𝑡,𝑘}
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 𝐶𝑡,𝑘
𝑗

𝑘 = 1 𝑘 = 6
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3. Análisis de las tasas de paro provinciales mediante el 

escalamiento multidimensional 
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- 𝑪𝒕,𝒌 𝑪𝒕,𝒌′ {𝑪𝒕,𝒌} 

𝒎𝒌 < 𝒎𝒌´

𝑑(𝐶𝑡,𝑘  , 𝐶𝑡,𝑘′) = (𝑚𝑘´ − 𝑚𝑘) ∙ 𝜀

𝜺 𝒕 𝒌 𝒌′
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- 𝑪𝒕,𝒒  𝑪𝒕,𝒓 𝑪𝒕,𝒑 {𝑪𝒕,𝒌}

𝒎𝒒 < 𝒎𝒓 < 𝒎𝒑

𝑑(𝐶𝑡,𝑞 , 𝐶𝑡,𝑟) + 𝑑(𝐶𝑡,𝑟 , 𝐶𝑡,𝑝) = 𝑑(𝐶𝑡,𝑞 , 𝐶𝑡,𝑝)

𝐶𝑡,𝑞 𝐶𝑡,𝑝 𝐶𝑡,𝑟

𝑑(𝐶𝑡,𝑞 , 𝐶𝑡,𝑟) 𝑑(𝐶𝑡,𝑟 , 𝐶𝑡,𝑝)

𝑚𝑘+1 = 𝑚𝑘 + 𝜃 ∀𝑘 𝑑(𝐶𝑡,𝑘+1, 𝐶𝑡,𝑘) = 𝜃 ∙ 𝜀

𝐾 𝐾

𝐶𝑡,1 𝐶𝑡,𝐾

𝜃 ∙ 𝜀

{𝐶𝑡,𝑘} 

{𝑪𝒕,𝒌}
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{𝐶𝑡,𝑘}
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4. Conclusiones 



Una propuesta metodológica para el análisis gráfico de series temporales regionales: una aplicación a las tasas…   77 

Investigaciones Regionales – Journal of Regional Research, 43 (2019), 57-81                 ISSN: 1695-7253  e-ISSN: 2340-2717 

5. Referencias bibliográficas 



78   Ferrán, M., Escot, L. 

Investigaciones Regionales – Journal of Regional Research, 43 (2019), 57-81                ISSN: 1695-7253  e-ISSN: 2340-2717 

ORCID 

https://orcid.org/0000-0002-6734-6327


Una propuesta metodológica para el análisis gráfico de series temporales regionales: una aplicación a las tasas…   79 

Investigaciones Regionales – Journal of Regional Research, 43 (2019), 57-81                 ISSN: 1695-7253  e-ISSN: 2340-2717 

𝐶�̅� =
1

𝑇
∙ ∑ 𝐶𝑡,𝑘

𝑇

𝑡=1

= 𝛼 

 

ANEXO I: La metodología del haz de rectas 

 

{𝑐𝑡,𝑘} 𝐾

𝑡 = 1, … , 𝑇 𝐾 𝑥𝑡 𝑐𝑡,𝑘

𝑏𝑘  𝑚𝑘 𝐵0 𝐵1 𝑚𝑘

𝑐𝑡,𝑘 = 𝑏𝑘 + 𝑚𝑘 ∙ 𝑥𝑡 ∀𝑡, 𝑘 𝑏𝑘 = 𝐵0 + 𝐵1 ∙ 𝑚𝑘 ∀𝑘

(−𝐵1, 𝐵0)

{𝐶𝑡,𝑘} 𝑘 = 1, … , 𝐾 𝐾

𝑡 = 1, … , 𝑇

∀𝑘

 𝑋𝑡 𝐶𝑡,𝑘 𝑏𝑘 𝑚𝑘 𝜇
𝑘

𝐵0 𝐵1

𝑚𝑘

𝐶𝑡,𝑘 = 𝑏𝑘 ∙ 𝑡 + 𝑚𝑘 ∙ 𝑋𝑡 + 𝜇𝑘 ∀𝑡, 𝑘

𝑏𝑘 = 𝐵0 + 𝐵1 ∙ 𝑚𝑘 ∀𝑘

 {𝑐𝑡,𝑘 = ∆𝑠𝐶𝑡,𝑘}

𝑥𝑡 = ∆𝑠𝑋𝑡 (∆𝑠𝑋𝑡  , ∆𝑠𝐶𝑡,𝑘) = (−𝑠𝐵1 , 𝑠𝐵0)

 {𝐶𝑡,𝑘}

 

𝑚𝑘 = 0

 𝐶𝑡,𝑞  𝐶𝑡,𝑟 𝐶𝑡,𝑝 {𝐶𝑡,𝑘}  

𝑚𝑞 < 𝑚𝑟 < 𝑚𝑝

𝑑(𝐶𝑡,𝑞 , 𝐶𝑡,𝑟) < 𝑑(𝐶𝑡,𝑞 , 𝐶𝑡,𝑝)
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𝑋𝑡 =
1

𝐽
∙ ∑ 𝑌𝑡,𝑗

𝐽

𝑗=1

 

 

𝐽 {𝑌𝑡,𝑗} 𝑡 = 1, … , 𝑇 𝑗 = 1, … , 𝐽

{𝐶𝑡,𝑘} 𝑘 = 1, … , 𝐾

{𝑐𝑡,𝑘 = ∆𝑠𝐶𝑡,𝑘}  

𝑥𝑡 = ∆𝑠𝑋𝑡 𝑋𝑡 {𝑌𝑡,𝑗} {𝐶𝑡,𝑘} 

{𝑌𝑡,𝑗} 𝐽 {𝐶𝑡,𝑘
𝑗

}

𝑌𝑡,𝑗

𝑍𝑡,𝑗

𝑍𝑡,𝑗 = 𝑌𝑡,𝑗 − 𝛼𝑗 + 𝛼          𝑗 = 1, … , 𝐽

𝛼𝑗 = �̅�𝑗 𝛼 = �̅�𝑗

�̅�𝑗 = 𝛼 ∀𝑗

𝐽 (𝐴0,𝑗 , 𝐴1,𝑗 , 𝐴2,𝑗  ), 𝑗 = 1, … , 𝐽

𝐽

�̂�𝑡,𝑗 = 𝐴0,𝑗 ∙ 𝑡 + 𝐴1,𝑗 ∙ 𝑋𝑡 + 𝐴2,𝑗

𝐵0 𝐵1

�̂�0,𝑗 = 𝐵0 + 𝐵1 ∙ 𝐴1,𝑗

𝐽 (𝐴1,𝑗 , 𝐴0,𝑗)

𝐴1,𝑗 𝑗 = 1, … , 𝐽 𝐾

𝑚𝑘 = 𝑚𝑘−1 + 𝜃

𝜃 = (max𝑗𝐴1,𝑗 − min𝑗𝐴1,𝑗)/(𝐾 − 1) 𝑚1 = min𝑗𝐴1,𝑗

𝐾 𝑏𝑘 = 𝐵0 + 𝐵1 ∙ 𝑚𝑘

𝐾 𝜇𝑘

𝜇𝑘 = 𝛼 − �̅�𝑘 𝑔𝑡,𝑘 = 𝑏𝑘 ∙ 𝑡 + 𝑚𝑘 ∙ 𝑋𝑡

𝐾 {𝐶𝑡,𝑘}:

𝐶𝑡,𝑘 = 𝑏𝑘 ∙ 𝑡 + 𝑚𝑘 ∙ 𝑋𝑡 + 𝜇𝑘

𝐾 {𝑐𝑡,𝑘 = ∆𝑠𝐶𝑡,𝑘}

𝑥𝑡 = ∆𝑠𝑋𝑡 {𝐶𝑡,𝑘}

{𝑍𝑡,𝑗}

𝐽 {𝐶𝑡,𝑘
𝑗

}

𝐶𝑡,𝑘
𝑗

= 𝐶𝑡,𝑘 − 𝛼 + 𝛼𝑗

{𝑐𝑡,𝑘
𝑗

= ∆𝑠𝐶𝑡,𝑘
𝑗

}  𝑘 = 1, … , 𝐾

𝑥𝑡 = ∆𝑠𝑋𝑡 {𝐶𝑡,𝑘
𝑗

}

𝑌𝑡,𝑗
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𝜀 = (∑(𝐵1 ∙ 𝑡 + 𝑋𝑡 + 𝐵1
' )

2
𝑇

𝑡=1

)

1/2

 

𝑌𝑡,𝑗 {𝐶𝑡,𝑘
𝑗

}

ANEXO II 

{𝐶𝑡,𝑘}

𝑑(𝐶𝑡,𝑘  , 𝐶𝑡,𝑘′) = (∑((𝑏𝑘′ ∙ 𝑡 + 𝑚𝑘′ ∙ 𝑋𝑡 + 𝜇𝑘′) − (𝑏𝑘 ∙ 𝑡 + 𝑚𝑘 ∙ 𝑋𝑡 + 𝜇𝑘))
2

𝑇

𝑡=1

)

1/2

= (∑((𝑏𝑘′ − 𝑏𝑘) ∙ 𝑡 + (𝑚𝑘′ − 𝑚𝑘) ∙ 𝑋𝑡 + (𝜇𝑘′ − 𝜇𝑘))
2

𝑇

𝑡=1

)

1/2

𝜇𝑘 = 𝛼 − 𝑏𝑘 ∙ 𝑡̅ + 𝑚𝑘 ∙ �̅�𝑡

𝜇𝑘 = (𝛼 − 𝐵0 ∙ 𝑡̅) + (𝐵1 ∙ 𝑡̅ + �̅�𝑡) ∙ 𝑚𝑘

𝐵0
' = 𝛼 − 𝐵0 ∙ 𝑡̅ 𝐵1

' = 𝐵1 ∙ 𝑡̅ + �̅�𝑡

𝜇𝑘 = 𝐵0
′ + 𝐵1

′ ∙ 𝑚𝑘                                                        

𝑑(𝐶𝑡,𝑘  , 𝐶𝑡,𝑘′) = (∑ ((𝐵1 ∙ 𝑚𝑘′ − 𝐵1 ∙ 𝑚𝑘) ∙ 𝑡 + (𝑚𝑘′ − 𝑚𝑘) ∙ 𝑋𝑡 + (𝐵1
' ∙ 𝑚𝑘′ − 𝐵1

' ∙ 𝑚𝑘))
2

𝑇

𝑡=1

)

1/2

 = (∑ ((𝑚𝑘′ − 𝑚𝑘) ∙ 𝐵1 ∙ 𝑡 + (𝑚𝑘′ − 𝑚𝑘) ∙ 𝑋𝑡 + (𝑚𝑘′ − 𝑚𝑘) ∙ 𝐵1
' )

2
𝑇

𝑡=1

)

1/2

= (𝑚𝑘′ − 𝑚𝑘) (∑(𝐵1 ∙ 𝑡 + 𝑋𝑡 + 𝐵1
' )

2
𝑇

𝑡=1

)

1/2

= (𝑚𝑘′ − 𝑚𝑘) ∙ 𝜀

𝑡 𝑘 𝑘’
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