
Project Description: This project is about utilizing CO2, Methane, NO2 data to project 
the future temperature using multilinear regression. I used spark linear regression in this 
project. To achieve this, I had to transform the inputs into Pyspark dataframe and use an 
assembler and transform inputs as features and design creating a linear regression 
model. Then, I would make a projection about different years of projected inputs of gas 
values to have new output of temperature. The result indicates anomaly as 0.88 when 
the inputs CO2, NH4, N20 increases approximately by 10 percent and given the year of 
2028.  
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�������������	
 ��
�����������������������
���

�

�
��� 
!��""""��
���

�!�#����!���������
$���!���
������������	�
$������
�����������%����� &'�("

)*�+,,-.

)*�+,/-.

012+,,-. 345657 89:; <;=> ?@A�B94B;45>=5694C�D=44E=F�=G;>=H;I�D33JK�@LMNIL �
��# O�PQR�ST &�(' ��'%''M �
��# O�PQR�ST &�(( ��'%�'@ �
��# O�PQR�ST &�U' ��'%U'V �
��# O�PQR�ST &�U( ��'%W'X �
��# O�PQR�ST &��' ��&%�'YYY %%% %%% %%% %%%ZL �
��# O�PQR�ST �'&� ��(%("ZM �
��# O�PQR�ST �'&� ��U%(�Z@ �
��# O�PQR�ST �'&� ���%U&ZV �
��# O�PQR�ST �'&( ��"%(&ZX �
��# O�PQR�ST �'&U ��W%�W"(��
[!�\����
����!

]0,̂_*̀a*2bc2d_*

ec2c�f�gehiabjak]0,̂_*̀a*2bc2d_*l�ma2nc*à_*̀a*2bc2d_*l�n_ofpqar2pl�_*�fpsacbpt
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��# X�YZ[�\] �"'%UU &U�W%U' �
��# X�YZ[�\] &U�W%U'^̂ &W�' �U%&W�U'V �
��# X�YZ[�\] �"'%WU &U�V%'� �
��# X�YZ[�\] &U�V%'�Ò &W�U U%&����� �
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��# X�YZ[�\] &&�"%"�aO &W'U �U%&�VVV� �
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��# X�YZ[�\] W&�%U� �
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��# X�YZ[�\] �"V%�U &&U�%�U �
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��# X�YZ[�\] &�U�%&W �
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��# X�YZ[�\]Ea &W"& U%��&VV� �
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��# N�OPQ�RS �M�%M� KT�&%ML �
��# N�OPQ�RS KT�&%ML �
��# N�OPQ�RS:U KL"& M%KKTTT� �
��# N�OPQ�RS �M�%&� KT&�%�L �
��# N�OPQ�RS KT&�%�L �
��# N�OPQ�RS:V KL"T M%K"�&MM �
��# N�OPQ�RS �M&%�� KTTL%�L �
��# N�OPQ�RS KTTL%�L �
��# N�OPQ�RS:F KL"� M%��&&&T �
��# N�OPQ�RS �M&%&& KT"M%TT �
��# N�OPQ�RS KT"M%TT �
��# N�OPQ�RSWD KL"" M%�"L��� �
��# N�OPQ�RS �MT%�L KTL"%"� �
��# N�OPQ�RS KTL"%"� �
��# N�OPQ�RSWE KL"L M%��KKKK �
��# N�OPQ�RS �M�%�" K�KM%&� �
��# N�OPQ�RS K�KM%&� �
��# N�OPQ�RSW: KLLM M%��L��� �
��# N�OPQ�RS �M"%�" K�ML%�� �
��# N�OPQ�RS K�ML%�� �
��# N�OPQ�RSWW KLLK M%�M&&&T �
��# N�OPQ�RS �ML%&� K��L%M� �
��# N�OPQ�RS K��L%M� �
��# N�OPQ�RSWH KLL� M%��KL�� �
��# N�OPQ�RS �KM%MM K��K%M& �
��# N�OPQ�RS K��K%M& �
��# N�OPQ�RSWX KLL� M%������ �
��# N�OPQ�RS �KM%�& K��&%T& �
��# N�OPQ�RS K��&%T& �
��# N�OPQ�RSWJ KLL� M%�K���" �
��# N�OPQ�RS �KM%L" K��K%TT �
��# N�OPQ�RS K��K%TT �
��# N�OPQ�RSWU KLL& M%������ �
��# N�OPQ�RS �KK%�" K���%KM �
��# N�OPQ�RS K���%KM �
��# N�OPQ�RSWV KLLT M%������ �
��# N�OPQ�RS �K�%"K K��L%"T �
��# N�OPQ�RS K��L%"T �
��# N�OPQ�RSWF KLL� M%�T&MMM �
��# N�OPQ�RS �K�%&� K�&�%L� �
��# N�OPQ�RS K�&�%L� �
��# N�OPQ�RSHD KLL" M%TKK�"L �
��# N�OPQ�RS �K�%�M K�T�%�� �
��# N�OPQ�RS K�T�%�� �
��# N�OPQ�RSHE KLLL M%�"�""L �
��# N�OPQ�RS �K&%K& K���%�� �
��# N�OPQ�RS K���%�� �
��# N�OPQ�RSH: �MMM M%�L���� �
��# N�OPQ�RS �KT%K� K���%M� �
��# N�OPQ�RS K���%M� �
��# N�OPQ�RSHW �MMK M%&����" �
��# N�OPQ�RS �KT%"L K���%L& �
��# N�OPQ�RS K���%L& �
��# N�OPQ�RSHH �MM� M%T�LKT� �
��# N�OPQ�RS �K�%�� K���%K� �
��# N�OPQ�RS K���%K� �
��# N�OPQ�RSHX �MM� M%T�M��" �
��# N�OPQ�RS �K"%�K K���%�K �
��# N�OPQ�RS K���%�K �
��# N�OPQ�RSHJ �MM� M%&�TTT� �
��# N�OPQ�RS �K"%L� K��&%�� �
��# N�OPQ�RS K��&%�� �
��# N�OPQ�RSHU �MM& M%T�"M&T �
��# N�OPQ�RS �KL%TM K���%&& �
��# N�OPQ�RS K���%&& �
��# N�OPQ�RSHV �MMT M%T�"TKK �
��# N�OPQ�RS ��M%�� K��T%�M �
��# N�OPQ�RS K��T%�M �
��# N�OPQ�RSHF �MM� M%TT�""L �
��# N�OPQ�RS ��K%K� K�"K%�& �
��# N�OPQ�RS K�"K%�& �
��# N�OPQ�RS
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./01 2/34/10251/6078309: ;72<2:6= >8?/6= @ABC87C/72102<87DE0775090F/10G/H�E;;IJAKLMH >NOC87C/72102<87E;;I�P�@BIIEAKLMHH6= ;72<2:6= >8?/6= >NOC87C/72102<87E;;I�P�@BIIEAKLMHH6: ;72<2:6: >8?/6: C87CE@QK �RR" R%&�&RRR �
��# S�TUV�WX ���%YY Y�"Z%Z� �
��# S�TUV�WX Y�"Z%Z� �
��# S�TUV�WXQL �RRZ R%[&"""Z �
��# S�TUV�WX ���%"" Y�Z�%[� �
��# S�TUV�WX Y�Z�%[� �
��# S�TUV�WXQA �RYR R%���R&[ �
��# S�TUV�WX ���%�R Y�Z[%"� �
��# S�TUV�WX Y�Z[%"� �
��# S�TUV�WXQ\ �RYY R%[R�&RR �
��# S�TUV�WX ���%[Y Y"R�%�� �
��# S�TUV�WX Y"R�%�� �
��# S�TUV�WXQO �RY� R%[�"R&[ �
��# S�TUV�WX ��&%&" Y"YR%�� �
��# S�TUV�WX Y"YR%�� �
��# S�TUV�WXQQ �RY� R%[��&RR �
��# S�TUV�WX ��[%&� Y"Y&%�� �
��# S�TUV�WX Y"Y&%�� �
��# S�TUV�WXQ] �RY� R%��&"�� �
��# S�TUV�WX ���%[Y Y"��%�R �
��# S�TUV�WX Y"��%�R �
��# S�TUV�WXQ̂ �RY& R%ZRYYYY �
��# S�TUV�WX ��"%&Y Y"��%[� �
��# S�TUV�WX Y"��%[� �
��# S�TUV�WXQ_ �RY[ Y%RYZ��� �
��# S�TUV�WX ��Z%�Z Y"��%�R �
��# S�TUV�WX Y"��%�R �
��# S�TUV�WX
àb)*-+, '(cdef)ghdijgk�gbdlmdjibajdni(olipqgk�grocdnegk�������gst̀�uo(ud(bjibvo(w�fi((aip�ixdjiydz�f{{|k�t}~�zgk�������gr�*�uo(ud(bjibvo(�f{{|���s̀||�ft}~�zznegk�grocdnegk�������gr̀t�uo(ud(bjibvo(w�fs̀||k�t}~�zg+k������cbqmd�go��dubgz

yjim���yjim���cjomf)g{(bvbqnegkgr�*�uo(ud(bjibvo(�f{{|���s̀||�ft}~�zznqgk�g{(bvbqnqgkgrocdnqg+k�ievw�~zyjim���uopal(w~~
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'(�)*+,-./0)*+,- 1234 5267243584293:;63<= >?@�A;:A2:5435B;:C�D3::83<�3E243F2G�DHHIJ?KLMG NOP�A;:A2:5435B;:�DHHI�Q�>@IID?KLMGG9R N@?�A;:A2:5435B;:C�D>@IIJ?KLSGK T""U �U%TVTW�� ��"%�U "��%�" �"�%��? T"WU �U%���&UU ��W%TU "V�%�� �WU%W�P TWUU �U%U"TVV� ��W%"U "WU%�U �W�%��X TWU& �U%�&���� �"U%�U WT�%U� �WW%U�Y TWTU �U%��U&&V �"T%UU W�&%�V �W�%"�S TW�U �U%��TVV� �"�%WU WWU%�� �UT%""M TW�& �U%�TVTTT �"�%UU TU�U%�U �U�%"�LL TW�& �U%TW�U&V �"&%WU TU�V%&� �UV%��L? TW�U U%T����� �"V%�U TTU�%�U �TU%�"LZ TW�& U%UW&&&V �"�%"U TT�"%"� �TU%W�LP TW&U �U%T�VVV� �"W%UU TTVT%�� �T�%"�LX TW&& �U%T�VW�� �WU%TU T�U�%U� �T�%�TLY TWVU �U%U�&UUU �WT%�U T�V�%W� �TV%WTL[ TWV& �U%TU&"�� �W�%WU T��"%�� ��U%U�LS TW�U U%U�&"�� �W�%WU T�U�%TW ��&%V"LM TW�& �U%UT���� �W�%�U T�"�%&� ��T%TT?K TW�" U%UV"U&V �W"%"� T&��%�� ��&%�U?L TW�W U%TVVVV� �UU%U� T&�W%&� ��V%"�?? TW"U U%�&"""W �UU%V& T&VV%�" ��"%�&?Z TW"T U%��TVV� �UT%�� T&"�%�" ��U%TT?P TW"� U%T��&UU �U�%&V TVUU%VW ��T%�&?X TW"� U%�T&"�� �U�%�" TVT�%"W ���%U&?Y TW"� U%T&���� �U�%U� TV�&%UW ���%V&

\]̂_̀abc]d_e)fgdchijf,k̂jlmnop�qrstuvwtsxyz��o{
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'()* +(,-(*)+.*(/)01,)23 456�7107(0+*)+8109�:)00.)2�);(*)<(=�:>>?@5ABC= DEF�7107(0+*)+810�:>>?�G�46??:5ABC==/H D65�7107(0+*)+8109�:46??@5ABI=5J KL"& M%KKNNN� �M�%&� KN&�%�L ��N%K�5I KL"N M%K"�&MM �M&%�� KNNL%�L ���%��5C KL"� M%��&&&N �M&%&& KN"M%NN ��L%KLOA KL"" M%�"L��� �MN%�L KNL"%"� �&K%&�OB KL"L M%��KKKK �M�%�" K�KM%&� �&�%K�O5 KLLM M%��L��� �M"%�" K�ML%�� �&�%�LOO KLLK M%�M&&&N �ML%&� K��L%M� �&&%NKOF KLL� M%��KL�� �KM%MM K��K%M& �&N%�&OP KLL� M%������ �KM%�& K��&%N& �&�%KMOQ KLL� M%�K���" �KM%L" K��K%NN �&"%"�OJ KLL& M%������ �KK%�" K���%KM �NM%"�OI KLLN M%������ �K�%"K K��L%"N �N�%NKOC KLL� M%�N&MMM �K�%&� K�&�%L� �N�%��FA KLL" M%NKK�"L �K�%�M K�N�%�� �NN%�MFB KLLL M%�"�""L �K&%K& K���%�� �N"%�"F5 �MMM M%�L���� �KN%K� K���%M� �NL%&&FO �MMK M%&����" �KN%"L K���%L& ��K%K�FF �MM� M%N�LKN� �K�%�� K���%K� ���%�"FP �MM� M%N�M��" �K"%�K K���%�K ��&%"MFQ �MM� M%&�NNN� �K"%L� K��&%�� ���%&�FJ �MM& M%N�"M&N �KL%NM K���%&& ��L%"MFI �MMN M%N�"NKK ��M%�� K��N%�M �"K%LMFC �MM� M%NN�""L ��K%K� K�"K%�& �"�%�LPA �MM" M%&�&MMM ���%KK K�"L%L� �"&%NMPB �MML M%N&"""L ���%"" K�L�%N� �"�%��
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()�*+,-.()�*+/-.
0123 41561324731829:52;< =>?�@:9@194324A:9B�C29972;�2D132E1F�CGGHI>JKLF MNO�@:9@194324A:9�CGGH�P�=?HHC>JKLFF8Q M?>�@:9@194324A:9B�C=?HHI>JKRFS> �TUT T%���T'& ���%�T U�V&%"� �"V%VTSW �TUU T%&T�'TT ���%&U U"T�%�� �VU%&'SO �TU� T%&�"T'& ��'%'" U"UT%�� �V�%"'SS �TU� T%&��'TT ��&%'� U"U'%�� �V&%'�SX �TU� T%��'"�� ���%&U U"��%�T �V"%&'SY �TU' T%VTUUUU ��"%'U U"��%&� �TT%"�SR �TU& U%TUV��� ��V%�V U"��%�T �T�%��

Z[\*+/-. ()]̂_̀*ab̂cdae�a\̂fĝdc\[d̂hc)ifcjkae�ali]̂h_ae�������amnZ�oi)ô)\dc\pi)q�̀c))[cj�cr̂dcŝt�̀uuve�nwxytae�������alz+�oi)ô)\dc\pi)�̀uuv�{�mZvv�̀nwxytth_ae�ali]̂h_ae�������alZn�oi)ô)\dc\pi)q�̀mZvve�nwx/ta-e������]\kĝ|ai}~̂o\at
sji}cj�cdfp)sh]c\c���sdcg��sji}cj�cdfp)sh]c\c�oij[f)qxx
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'(�)*+,- .-/01231456474/8(492(:4;/<=>/?=7@AB49C43@?/B4(:4?/921@/D145@EBF-GH;+-�I@77=(3J=7K.2BFJ41(=(3-��8�L4<M@�=?�71F=(3�72�>@�?@7�2(�4�92BF�2D�4�?<=9@�D125�4�6474N145@�I@@�7K@�94L@47?�=(�7K@�:29M5@(747=2(-�K77B?-OOB4(:4?EBF:474E213OB4(:4?A:29?O?74><@OM?@1P3M=:@O=(:@Q=(3EK75<R1@7M1(=(3A4AL=@SAL@1?M?A4A92BF�TK77B?-OOB4(:4?EBF:474E213OB4(:4?A:29?O?74><@OM?@1P3M=:@O=(:@Q=(3EK75<R1@7M1(=(3A4AL=@SAL@1?M?A4A92BFU��1@7M1(�?MB@1TUE1@(45@T�
3<2>4<S415=(3P:474E1@(45@T92<M5(?�V�WXYZ[�92(9@(7147=2(?�T4((M4<�4L@143@U�T\\8]�ZĤ+UX-XYZH�92(9@(7147=2(�F@41<FX]��������������������������������������X._*�92(9@(7147=2(�T\\8�̀�Y[88�TZĤ+UUPQX-X._*�92(9@(7147=2(�F@41<FX]�������������������������������������X.[Z�92(9@(7147=2(?�TY[88]�ZĤaUX-X.HZ�92(9@(147=2(�F@41<FX������������������������������������b]�=(B<49@�V�cdefU�Ẑ;*G
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'(�)*+,-./0)*+,- 1234 5267243584293:;63<= >;?29@ ABC�D;:D2:5435E;:�=234<= >FG�D;:D2:5435E;:�=234<= >;?29@ >CB�D;:D2:435E;:�=234<=C H""I �I%HJHK�� L�MNO�PQ ��"%�I "��%�" L�MNO�PQ �"�%��B H"KI �I%���&II L�MNO�PQ ��K%HI "J�%�� L�MNO�PQ �KI%K�G HKII �I%I"HJJ� L�MNO�PQ ��K%"I "KI%�I L�MNO�PQ �K�%��R HKI& �I%�&���� L�MNO�PQ �"I%�I KH�%I� L�MNO�PQ �KK%I�S HKHI �I%��I&&J L�MNO�PQ �"H%II K�&%�J L�MNO�PQ �K�%"�T HK�I �I%��HJJ� L�MNO�PQ �"�%KI KKI%�� L�MNO�PQ �IH%""U HK�& �I%�HJHHH L�MNO�PQ �"�%II HI�I%�I L�MNO�PQ �I�%"�VV HK�& �I%HK�I&J L�MNO�PQ �"&%KI HI�J%&� L�MNO�PQ �IJ%��VB HK�I I%H����� L�MNO�PQ �"J%�I HHI�%�I L�MNO�PQ �HI%�"VW HK�& I%IK&&&J L�MNO�PQ �"�%"I HH�"%"� L�MNO�PQ �HI%K�VG HK&I �I%H�JJJ� L�MNO�PQ �"K%II HHJH%�� L�MNO�PQ �H�%"�VR HK&& �I%H�JK�� L�MNO�PQ �KI%HI H�I�%I� L�MNO�PQ �H�%�HVS HKJI �I%I�&III L�MNO�PQ �KH%�I H�J�%K� L�MNO�PQ �HJ%KHVX HKJ& �I%HI&"�� L�MNO�PQ �K�%KI H��"%�� L�MNO�PQ ��I%I�VT HK�I I%I�&"�� L�MNO�PQ �K�%KI H�I�%HK L�MNO�PQ ��&%J"VU HK�& �I%IH���� L�MNO�PQ �K�%�I H�"�%&� L�MNO�PQ ��H%HHBC HK�" I%IJ"I&J L�MNO�PQ �K"%"� H&��%�� L�MNO�PQ ��&%�IBV HK�K I%HJJJJ� L�MNO�PQ �II%I� H&�K%&� L�MNO�PQ ��J%"�BB HK"I I%�&"""K L�MNO�PQ �II%J& H&JJ%�" L�MNO�PQ ��"%�&BW HK"H I%��HJJ� L�MNO�PQ �IH%�� H&"�%�" L�MNO�PQ ��I%HHBG HK"� I%H��&II L�MNO�PQ �I�%&J HJII%JK L�MNO�PQ ��H%�&BR HK"� I%�H&"�� L�MNO�PQ �I�%�" HJH�%"K L�MNO�PQ ���%I&BS HK"� I%H&���� L�MNO�PQ �I�%I� HJ�&%IK L�MNO�PQ ���%J&BX HK"& I%HHJJJ� L�MNO�PQ �I�%&� HJ&�%�K L�MNO�PQ ��J%H�

YZ[\]Ẑ]_̀a(Ybc]0]d
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()*+ ,)-.)+*,/+)0*12-*34 526)07 89:�;21;)1,+*,<21�4)*+34 5=>�;21;)1,+*,<21�4)*+34 526)07 5:9�;21;)1+*,<21�4)*+349? @&"A B%@"�'BB C�DEF�GH �B'%�� @AA&%�& C�DEF�GH ���%��9I @&"� B%��'''A C�DEF�GH �B'%'' @A"B%AA C�DEF�GH ��&%@&J: @&"" B%�"&��� C�DEF�GH �BA%�& @A&"%"� C�DEF�GH �'@%'�JK @&"& B%��@@@@ C�DEF�GH �B�%�" @�@B%'� C�DEF�GH �'�%@�J9 @&&B B%��&��� C�DEF�GH �B"%�" @�B&%�� C�DEF�GH �'�%�&JJ @&&@ B%�B'''A C�DEF�GH �B&%'� @��&%B� C�DEF�GH �''%A@J> @&&� B%��@&�� C�DEF�GH �@B%BB @��@%B' C�DEF�GH �'A%�'JL @&&� B%������ C�DEF�GH �@B%�' @��'%A' C�DEF�GH �'�%@BJM @&&� B%�@���" C�DEF�GH �@B%&" @��@%AA C�DEF�GH �'"%"�JN @&&' B%������ C�DEF�GH �@@%�" @���%@B C�DEF�GH �AB%"�J? @&&A B%������ C�DEF�GH �@�%"@ @��&%"A C�DEF�GH �A�%A@JI @&&� B%�A'BBB C�DEF�GH �@�%'� @�'�%&� C�DEF�GH �A�%��>: @&&" B%A@@�"& C�DEF�GH �@�%�B @�A�%�� C�DEF�GH �AA%�B>K @&&& B%�"�""& C�DEF�GH �@'%@' @���%�� C�DEF�GH �A"%�">9 �BBB B%�&���� C�DEF�GH �@A%@� @���%B� C�DEF�GH �A&%''>J �BB@ B%'����" C�DEF�GH �@A%"& @���%&' C�DEF�GH ��@%@�>> �BB� B%A�&@A� C�DEF�GH �@�%�� @���%@� C�DEF�GH ���%�">L �BB� B%A�B��" C�DEF�GH �@"%�@ @���%�@ C�DEF�GH ��'%"B>M �BB� B%'�AAA� C�DEF�GH �@"%&� @��'%�� C�DEF�GH ���%'�>N �BB' B%A�"B'A C�DEF�GH �@&%AB @���%'' C�DEF�GH ��&%"B>? �BBA B%A�"A@@ C�DEF�GH ��B%�� @��A%�B C�DEF�GH �"@%&B>I �BB� B%AA�""& C�DEF�GH ��@%@� @�"@%�' C�DEF�GH �"�%�&L: �BB" B%'�'BBB C�DEF�GH ���%@@ @�"&%&� C�DEF�GH �"'%ABLK �BB& B%A'"""& C�DEF�GH ���%"" @�&�%A� C�DEF�GH �"�%��L9 �B@B B%���B'A C�DEF�GH ���%�B @�&A%"� C�DEF�GH �"&%&BLJ �B@@ B%AB�'BB C�DEF�GH ���%A@ @"B�%�� C�DEF�GH �&@%A'
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