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prqes]tvuwtyx�z|{}x�ty{}x�~�ty{}x����r�����Nz|���}����tvuwtyx>�	x���ty��uw~yx3t�~y�}x3�S~��PuS����xSqe��~y��x��}�%���}��ty�������i�r�K~-uS�}��z�x�~!q|���
� �r����t��|x!uS�v{W�
��ui��� �<{}x�t�x�~y�r��¡ix>¢[uS��ty���>�£t¤�¥��� � ~yx���x>�it�ty{}x>�¥ty{}x¦�>�r�i§ix>�ity���r�[uS�I¨-uS�}¢¥©ªt�x>��ty��uw~yx6����§wuS����¢Iq
�F«E��¬{}x>�1uS�Kty�]�>�S~�~yx>��uwty���r�:��� � ~yx>��x>��t>®Ety{}x¦¯�°as�x>��t����±uwty�S~��²uw~yx6«[��uS��x>¢�uS�}¢¥���}�>�r�}������tyx>�it!q
�F�X��� �Ity{}x�~yx>�S~yx������S~y�6�´³µ�euw~�x3~vuS�}¢}�r�¶«[�Kt-���}¢}x � x>�}¢}x>�it��r�Ity{}x�x�~�~y�S~�tyx�~��·�´¸Q�¹ty{}x>��ty{}x%¯�°<s

x>��ty���±uwt��S~|�r�»º\uS�}¢V¼J½%uw~�x¦�}�i«[��uS��x>¢Iq
�´¢W��� ��ty{}x � ~yx>��x>�}��x��r��x�¾[uS��t��)�}��t����>�r�������}x>uw~y��t¤�±�r�}x��>uS�V�r�}���:x>��t����±uwtyx6u'�����}x!uw~��>�r�@«[���[uwty���r�

�r�at�{}x%º¹¿À��q

ÁBqÃÂ·~yx>��x!uw~y�v{}x�~V�������i§ix>��ty���iuwty���}�gty{}x1¢}x�tyx�~��	���[uS�ity�:�r�6x!uw~��}���}�7uS�}¢Yx>��t����±uwtyx��	ty{}xµ����� � ��x
~yx>�S~�x>�������r�

Ä#Å º»Æ�Ç\º ½ ³ ½ Ç7¸ � pN�

z|{}x�~yx Ä ���-x!uw~y�}���}�±uS�}¢V³ ½ ���²�ix!uw~y�|�r�a���v{}�]�r�����}�}qeÈ²{}x6t�~y�}x%~yx>��uwty���r�}��{}� � ���

Ä#Å º»Æ�Ç\º ½ ³ ½ Ç\ºEÉ>³	ÉeÇ7¸ ��Ár�

z|{}x�~yx¦³�É6����uw«[������t¤�iq<�¤t|���²«fx>����x�§ix>¢¥ty{[uwt3uw«[�����£t �:uS�}¢¥���v{}�B�r�����}�±uw~yx � �r����ty�£§ix>�����>�S~�~yx>��uwt�x>¢Iq

��ui�:°»x�t)ty{}x¥¯�°asÊx>��ty���±uwty�S~y���r�²º ½ ��~y�r� ��pN�¦uS�}¢Y��Ár�6«fx���uw«fx>��x>¢\uS�)Ë±uS�}¢7Ë!Ì_qÎÍ����}¢\t�{}x>��x
x>��ty���±uwt��S~y�3uS�}¢���{}�XzÃt�{[uwt�Ë%����«[��uS��x>¢Iq�Ï²uS���>�}��uwtyx¦ty{}x6«[��uS�3�r��Ë%x�¾ � �����>�£ty���iq-Ï²uS�V�i�r���yu!�
���r��x�ty{}���}��uw«f�r�Kt-ty{}x%�[uwty�K~yx¦�r�Jty{}x%«[��uS�vÐ\��pNÑ � �r���ity�v�

�F«E��� �<ty{}x�~�x²uS��� � ~��S«[��x>�Ò���@tyx>��ty���}��{�� � �Sty{}x���x>��~yx>�iuw~y¢}���}��º ½ ��~��r�Ãty{}x��	�]¢}x>�B���:��pN�»¡K�}�Xz|���}�
ty{[uwt|��t|���-�	����� � x��>��Ó[x>¢WÐ�Ô¹¾ � ��uS���Iq��´Õ � �r����t��v�
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×KqØÏ²�r�}����¢}x�~�t�{}x6�	�]¢}x>�
ÄÃÅ ³�º�ÇÙ¸

z|{}x�~yx�Ú:�´¸f� ÅÜÛ uS�}¢µÚ:�´¸W¸EÝ�� Å ¼ ½>Þ q6Â����<�St�{}x�~%��tvuS�}¢[uw~y¢ßuS�����}� � ty���r�}�%uw~yx'��uwty����Ó[x�¢Î«��1ty{}x
uw«f�X§ix%�	�B¢}x>�´q�Â������}�	x�ty{[uwt Þ ���|¡B�}�Nz|�Iq���à � �r���ity��x>uS�á{W�

��ui�:â�x�~y�£§ix6ty{}x%�>�X§Suw~���uS�}�>x6�±uwt�~y�ã¾��r�aty{}x¦¯�°as�uS�}¢1ä�°<s:x>��ty���±uwty�S~y�²�r�aº¹q
�F«E�:â�x�~y�£§ix6ty{}x%�>�X§Suw~���uS�}�>x6�±uwt�~y�ã¾��r�aty{}x¦¯�°as:~yx�����¢}�[uS�Jårq
�F�X�:â�x�~y�£§ix6ty{}x%�>�X§Suw~���uS�}�>x6�±uwt�~y�ã¾��r�aty{}x¦ä%°as:~yx>����¢}�[uS�JåNæ²q
�´¢W�:â�x�~y�£§ix6ty{}x%�>�X§Suw~���uS�}�>x6�±uwt�~y�ã¾��r��å�uS�}¢�åXæ²q
�FxX��Ï²uS���i�r�¥t�{}���K¡:�r�<u�����ty�[uwt����r�¥z|{}x�~yx Þ �!uS��«Qx6x>��ty���±uwt�x>¢���~y�r�bty{}x6¢[uwtvuiÐVÔ¹¾ � ��uS���Iq

ç qØÏ²�r�}����¢}x�~�t�{}x6���r�����Xz����}�'t¤z��'§wuw~y��uw«[��x�~yx>�S~yx>�������r�V���B¢}x>�

ÄEèaÅ º»³ è Ç\¸ è � pN�

¸ è<Åêé ¸ è�ë Æ<ÇÙì è ��Ár�

z|{}x�~yx¥í é íiî�p¦uS�}¢V��t-���-¡B�}�Nz|�Iq�å è ���|�´qÀ�´qÀ¢Iq��}�S~y�±uS�fz|��ty{¥ï>x�~y���	x!uS�VuS�}¢¥�>�r�}��tvuS�it�§wuw~y��uS�}�>xSq
��ui�:â�x�~y�£§ix6ty{}x¦¯�°<s�x>��ty���±uwt��S~²�r�aºguS��tyx�~|ty{}x@Ï��B�v{K~vuS�Bð¤¯�~��>�Kt�t�t�~vuS�}�����S~y�±uwt����r�Iq|��ñ � �r���ity�v�
�F«E�:â�x�~y�£§ix6ty{}x¦¯�°<s�x>��ty���±uwt��S~²�r�aºguS��tyx�~|ty{}x¦ò¹~vuS��� ð�¬���}��tyx���t�~vuS�}�����S~��±uwty���r�Iq-� p Û � �r����t��v�
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monqpsr�t-tvuSr%txwvySr�wvr=zLwvr={|{x}�~o�P��~@�Sr=�d�^r

�'�����x�R�s�6�`���^�\��� � mJ�

� uSr�wvr ���x�R���x�d�)� wvr���r � {xy]wvr=��}����Sr��]} � tx}�~o����~Lwx�	{=n���~ � r��ar�w!�R~o�Sr'�	}�{�t �V� r=�S� �1r�{|tv}�� � tvr={�tvuSr
�	~T�Sr=�

�������v�R�s��¡ �£¢ �

�£� �9¤�r�wv}¥�ar3tvuSr�r�¦]§Swxr={x{x} ~o�¨��~Lw��G} � {�}��©tvuSr%ª�p;«©r={|tv} � � tv~LwF~o� ��� ~L�St � }��Sr��9�¬wx~o� �¢ ��n�®�uSr=�¨} {
}¥t�yS�a�G} � {xr��C¯�° EqO`YD8^HJ: n

� ���²±³�atvr�wx§Swvr�t�tvuSr%�G} � {´tvr�wv� � �S��}¥tv{µ{|}�zo�S} ¶G· � �S·=rc}��¨u¸�T§^~LtvuSr�{x}�{-tvr={|tv} �SzSn´¹ EqO�Yº8^HJ: n

¢ nF»´~o�S{x} �Sr�w�txuSr¼��~o� ��~ � } �Sz�{x} ��§G��r�wvr=zLwxr={x{x} ~o�P�	~@�Sr��

½�¾¥¿ ����À ¾ ¿ �ÂÁ ¾ ¿ � � mJ�

� uSr�wvr)Ã �£Á ¾ ¿ � �ÅÄ � � �S��ÆcÇTÈ �ºÁ ¾ ¿ � �ÊÉ � n%Ë´uSr){xy]�G{x·�wv}¥§StNÌÍwxr=��r�wv{�tv~²Ì£tvu1}��S�S}¥�]} �Sy � �;}���tvuSrcÎTtvu
zLwv~oy]§en\Ë-uSr¼� � t � ·�~o�S{x}�{|tx{�~o��Ï)zLwv~oy]§��	r � �S{ � uS}�·Ðu � wvr�tv~��^rNyS{|r=��tv~'r={|tv} � � tvr

Ñ½C¿ ��� ÑÀ ¿ � ÑÁ ¿ � Î � m �!Ò!Ò!ÒÓ� Ï Ò �£¢ �

Ô ÈVÕ �oÖ m ¢ × Ø Ï Ù�ÚDÚ
Û%Û Û¼Û Û¼Û Û¼Û Û%Û Û%Û Û%ÛÜ ¿ m Ä ¢LÄ mJÏ ×oÄ ¢ Ï m ÄoÄ½N¿ ¢ Ø × m Ï Û%Û
À ¿ m Ø ¢ m Ý Û%Û

Þ m Þ



�£� �9¤�r�wv}¥�ar � ��zor��Sw � } ·)r={|§Swvr={|{x}�~o�S{¼��~Lw%txuSr�ª�pR« � �S�àß�p;«�r={|tx}�� � tv~Lwx{�~o� � ncáqwv~J�arctxu � t%�`~Ltvu
ª�p;« � �S�Pß%pR«¨r={|tx}�� � tv~Lwx{ � wxrNyS�a�G} � {xr=�dnµâ@ã EqO`YD8^HJ: n

� ���9¤�r�wv}¥�ar � � zor��Sw � }�·%r={|§Swxr={x{x} ~o�S{3��~Lwµä � w �£å�æRçGè � � �S��ä � w �£å�é�çGè ��nµâTã EqO`YD8^HJ: n
� ·I�9ê�{xr�tvuSr � �^~I�ar\� � t � tv~µ·=~o��§Gy]tvr�tvuSr�� � wv} � �S·=r={s~o�Sª�p;« � �S�cß%pR«¼r={|tx}�� � tv~Lwx{�~o� �²� {x{xyS��}��Sz

É � � monÍ«@uS~ � tvu � tµtxuSrcß�p;«¨r�{|tv}�� � tv~Lw-}�{-�	~Lwvr%r�ë	·=} r=�at!nµâTã E\O�YD8dHJ: n

× nF»´~o�S{x} �Sr�w�txuSr¼��~o� ��~ � } �Sz'wvr=zLwxr={x{x} ~o�P�	~@�Sr��

½Cì ����íF�6���vÀ ì �6� ì � mJ�

� ì �ïî¸� ìð �R�ÂÁ ì � �£¢ �

� uSr�wvr�ñ î ñdòómo� � �S� Á ì }�{¼}£nô}£nõ�dn �£Ä]�vÉ �ö ��n	Ë-uSr	��~o� ��~ � } �Sz � wvr Ø ~L�G{xr�w|� � tv} ~o�S{c~o� ½Cìv÷ m ÄoÄ � ¢ m Ä �
× Ý Ä � � �S� ØaÄoÄ nqË´uSrN·=~Lwxwxr={|§^~o�S�S} �Sz À ì � � � ySr={ � wxr ÷ m Ø � ¢LÄ � ¢VØ � � �S� ×oÄ n
�£� �9ø�{x{|yS�	r îù�úÄ]Ò Ï@nù» � ��·=yS� � tvr9ª�p;« � �S�Âß�p;«ûr={|tv} � � tv~Lwv{c~o� ��� nü¤�~ý�S~Lt)�]wv~L§�txuSr²¶Swx{|t

~L�G{xr�wx� � tx}�~o�P} ���Sr�wv}¥�]} �Sz'tvuSrNß%pR«¨r={|tx}�� � tv~Lw=n-âTã E\O�YD8dHJ: n
� ���9þ�} �S��tvuSr�� � wv} � �S·=rN~o��tvuSr5ß�p;«9r={|tv} � � tv~Lw-~o� ���3� {|{xyS�	}��Sz î5�ïÄ]Ò Ï@n-âTã E\O�Yº8^HJ: n
� ·I�9ÿ�~ � � {|{xyS�	r¼txu � t î }�{3�S~Lt � �S~ � �dnµËRr={|t�tvuSrcua�@§^~LtxuSr={x}�{µtvu � t î'�#Ä yS{|}��Sz	tvuSr5¤-® tvr�{|t

{|t � tv}�{|tx}�·Ln�� E\O�YD8dHJ: n
� �C�9ø�{x{|yS�	}��Sz î yS� � �S~ � �d�eyS{xr�txuSr��Íwvr�yS{x·Ðu � �S��ß%~@�S�¬wxr��1tvr={|t�tv~©tvr={�t%txuSr�ua�@§`~LtvuSr={x} {�tvu � t

î5��Ä n´âTã EqO�Yº8^HJ: n

Ø nF»´~o�S{x} �Sr�w�txuSr¼��~o� ��~ � } �Sz'wvr=zLwxr={x{x} ~o�P�	~@�Sr��

½�ì ����À ì � � ì � mJ�

� uSr�wvr�tvuSrµr�wxwv~Lw\tvr�wv� � }�{\uSr�tvr�wv~o{ � r=� � {|tv} ·�tvuSr���~Lwx�4~o� � uS}�·Ðu©} {FyS� � �S~ � �dn��F~oy � wvrµzo} �ar=�'tvuSr
��~o��� ~ � }��Sz'��~oy]wµ� � ��ySr�{�~o� À ÷ m �Ó¢@� Û ×]�ÐÄ n;Ë-uSr¼·=~Lwxwvr={�§^~o�S�S}��Sz	� � ��ySr�{µ~o� ½ � wvr ÷ ØS�Ð×]� Û Ý � Û mon
�£� ��» � ��·=yS� � tvr å�æRçGèP� �S�¨tvuSr%� � wv} � �S·=rN~o� å�æRçGè n-â@ã EqO`YD8^HJ: n
� ����» � ��·=yS� � tvr�tvuSrNuSr�txr�wv~o{x· � r=� � {|tx}�·N·�~o�S{x}�{|txr=�¸t3r={|tv} � � tv~Lw´~o�Rä �£å�æRçGè ��n-â@ã EqO�Yº8^HJ: n
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� t �¢¡£ySx�w>�¤~q�¥��¦�w(y��Q~Nuhw*�Zy��§y¨w>x©��t�{ªy��zw*«¬yS����¯® �z~q{U�z¦�w*{	~\��w>}��V°£�±«�²¯³�(°³²¬´V° ��µ �o �#�#�#�¶� � ��· x�t���¸(�z¦�wº¹�»`¼"{	w��z¦�~\�Ipsr�tv����½¿¾À~q®³�z¦�w6�zw�¸S�zw>x�x�tv~q�Ip�Á\ÂÄÃ Å¥Æ OQMF9eLN; p� t�t �¨Ç�x�x · {	w¥��¦Zy��"´Ètvx¢¦�w���w��z~qx©Éhw#ySxÊ�zt�ËSÌ��z¦�w¥®Í~S�z{ ~q®6ÎÏ¦�t�Ë§¦�tvx¢��~S�:ÉK��~WÎ��IpÐr�t����Ñ�z¦�w¤¦�w��©Òw���~qx©Éhw>�ZySx©�ztvË>tv�ÔÓ"Ë>~S���zw>Ë��zw>��x©�§yS���Zy��z��w����z~S�zx �FÕ ¦�tv��wºË>~S���zw�Ë��zt�~q�V�£~q®<�z¦�w�¹�»<¼�w>x©��t�{ªy��z~S�Ï~q®«7yS���¢sp�Á\ÂÖÆ OEM×9eLN; p� tvt�t �:Ø`w�x©���z¦�w¿|��zw�x�w>��Ë>w�~q®+¦�w��zw��z~qxÊÉhw>�ZySx©�ztvË>tv�ÔÓ · x©t���¸ª�z¦�w*¡�� · w>x�Ë§¦BÒÚÙ+yS¸hyS�¥�zw�x©�Ày��Û�z¦�w��qÜÝ}�w�uhw�}~q®Ix�tv¸q��tvÞZË#yS��Ë�wSp+Ç�x�x · {	w���¦Zy���ßJ¾° ��à � �(° �©á ��Ìht×pâwSpvÌã�z¦�w�¦�w��zw��z~qxÊÉhw>�ZySx©�ztvË>tv�ÔÓ(t�x�w¶äK|VyS}�tv��w>�	�ãÓ�z¦�w6�åu�y��zt y��Z}vwSp �×æ ~S�zwSç<è�~ · ��~q�Iéê�Ï��w>w>����~�ÉB��~NÎë�z¦�w�®Í~S�z{ì~q®sà � ��° �©á ����p�Á\ÂíÆ OEM×9eLN; p� tvu�� æ ~WÎ�ySx�x · {	wÀ�z¦Zy��Ï´E°`��îh´E°ÚïJð<²7ñ�°zÌ+ò îjòhóÈo6yS����ñ�ôXõ � õ �âöV� �ø÷ � ßJ¾ù ��psØ£¦�w¿{	~\��w>}eÓh~ · Î�~ · }��}vtvÉhwÀ�z~�w>xÊ�zt�{ªy���w�tvx��V°<�È«:²7³��°Q²Ä´E°zp� yh�ÀúÊ®£î¥� � ��¦�~WÎ�Î�~ · }��ÖÓh~ · w>x©�ztv{ªy��zw�«ÈyS���í�ûFüÑý�þÚû�ÿ��������	�£yS}�Ë · }�y��zw��z¦�wªw>xÊ�zt�{ªy���w>�u�yS} · w>xÏ~q®<«7yS���¢sp�Á�
¤Æ OEM×9eLN; p� �E�ºú ®Ûî tvx:ÿ�����^ÿ����+ÿ¤¦�~WÎaÎ�~ · }��[Óh~ · w>xÊ�zt�{ªy���w¨« yS���[����0yS}vË · } y���w¨��¦�w¢w>xÊ�zt�{ªy���w>�u�yS} · w>xÏ~q®<«7yS���¢ · x�tv��¸ªy({	w��z¦�~B�:~q®`Óh~ · �ÏË¶¦�~qtvË>wSpÏÁBÂÖÆ OQMF9eLN; p

� o �



�Bp��£~q��x�tv��w�����¦�w6x©�zyS���Zy��z��}�tv��w#y��Ï{ · } �ztv|Z}vw��zw>¸S�zw>x©x�t�~q��{�~B��w>}j¸qtvuhw��¢�ãÓ�E°`�Ñ³ð<²7 ¾ � ¾ °Q²[��>����°Q²7´V° �Èµ ��o �#�#�#��� o ÷ � � oN�
¼ · |�|e~qx©w¿�z¦Zy��Ït��"��w�uKt y���t�~q�:®Í~S�z{�ç����� ��� �q� oN�oN� oqo � � ���"! �#� � ��S�$� � !%�"! �'&Bo �� yh�:r�tv���"�z¦�w¿¹À»`¼"w>x©�ztv{ªy��z~S�£~q®` ¾ yS���"��SpÏÁ\ÂÖÆ OEM×9eLN; p� �E�:r�tv����½º¾ � Å¥Æ OEM×9eLN; p� ËW�¨úÔ��t�xÀ~q® �zw>�¤x©�§y��zw��¤�z¦Zy���{ · }v�ztvË>~q}�}vt���w#y���tv�ÔÓ"tvx�y:x�w��zt�~ · xÀ|��z~S�Z}�w�{�tv®d½ ¾ ó�½ ¾( ÎÏ¦�w��zw�½ ¾ tvx�z¦�w�¸q~\~B����w>x©xÊÒn~q®�ÒøÞ��Ï{�w#ySx · �zw�~q®e�z¦�wÛ��w>¸S�zw>x�x©t�~q�:w�) · y��ztv~q�ªt�� � oN�dyS���:½ ¾( tvx�¸q~B~\����w>x�xÊÒÚ~q®�ÒÚÞ��®Í~S����¦�wÛy · ä�tv}�t�y���Ó*�zw>¸S�zw>x©x�t�~q�ª� ( ~q�ªyS�ªtv�ã�zw��zË>w�|��£yS���ª� ¾ �#�#�#�¶� � ( ïJð>p$*À~¿Óh~ · ÞZ���ªx�w���t�~ · x{ · }v��t�Ë>~q}v}�t���w>y��ztv�ÔÓ	|��z~S�Z}vw>{�Ì · x�tv��¸��z¦�tvx0� · }vw+�-, Æ OEM×9eLN; p� p��£~q��x©t���w��Ï�z¦�w¿®Í~q}v}�~WÎ�tv��¸(x�tv{�|Z}�wÀ�zw>¸S��w>x�x�tv~q��{	~B��w�}

��.0/��Ñ³�1.�/£² ñ2.�/ � � oN�
ÎÏ¦�w��zw43 � ñ2.�/��0� ÷ ÌIyS���6587:9 � ñ2.�/��Ï��ß ¾ p�Ø£¦�w*x · �Zx�Ë��zt |��¿õ���w>®Íw��zxÀ�z~¨õø�z¦�t�����t uKtv� · yS}<t����z¦�w8;\�z¦¸S�z~ · |jpdØ0¦�w6�Zy��§y(Ë�~q��x�t�x©��x�~q®��*¸S�z~ · |�{	w>yS��x0ÎÏ¦�t�Ë§¦�y��zwÀ�z~��ew · x©w>�"�z~(w>x©�ztv{ªy��zw<�=/��Ñ <�>/£² <ñ?/ � ;(��o �#�#�#�¶� � � � �q�

@ 9BA^´DC o � � � � EGFHFI�I IJI IJI IJI I�I I�I I�IK / o ÷ � ÷ oN� � ÷ �q� o ÷q÷�L/ � � � o � I�I�M/ o � � o � I�I
� yh�ONdx©�zt�{	y��zw� · x�t���¸��e~S�z¦�¹�»`¼"yS���QP�»`¼:|��z~\Ë>w>� · �zw�x>p�Á�
¤Æ OEM×9eLN; p� �E�R��~q{�| · �zwÛ�z¦�wÛu�y��zt�yS��Ë>w>x£~q®J¹À»`¼:yS���RP�»`¼ªw>x©�ztv{ªy��z~S�zx�~q®IíySx�x · {	tv��¸@ß`¾0��oqpd¼B¦�~NÎÑ�z¦Zy���z¦�w8P�»`¼¢w>x©��t�{ªy��z~S�£tvx�{	~S��w�wTS	Ë>tvw>�ã�>p�Á\ÂfÆ OEM×9eLN; p

� � �



Econometrics I

Midterm Exam II

Spring 1999

Total Points: 100

Time: 1 hr. 15 min.

Answer all questions. Note that each question has di�erent weight. Good

Luck!!

1. Suppose

S = �1 + �2Ed+ �3IQ+ �4EX + �5Sex+ �6DF + �7DE + u; (1)

where S is salary, Ed is years of education, IQ is IQ level, EX is years of experience, Sex is

one for males and zero for females, DF is one for French-only speakers and zero otherwise,

DE is one for English-only speakers and zero otherwise. Given a sample of N individuals

who speak only French, only English or are bilingual:

(a) Explain how you would test for discrimination against females (in the sense that ceteris

paribus females earn less than males. 4 points.

(b) Explain how you would measure and test the payo� to someone of becoming bilingual

given that his or her mother tongue is (i) French, (ii) English. 8 points.

(c) Explain how you would test the hypothesis that the two payo�s in part (b) above are

equal. 4 points.

(d) Explain how you would test the hypothesis that a French-only male earn as much as

an English-only female. 4 points.

(e) Explain how you would test if the inuence of experience is greater for males than for

females. 4 points.



2. Data from two sub-periods with 50 observations each produced the following moment

matrices (note that X contains a column of ones and another variable)

Sample 1 X 0X =

�
50 300

300 2100

�
; Y 0X = (300 2000 ) ; Y 0Y = 2100:

Sample 2 X 0X =

�
50 300

300 2100

�
; Y 0X = (300 2200 ) ; Y 0Y = 2500:

(a) Use OLS to estimate the coe�cients (intercept and slope) for both sub-periods. 12

points.

(b) Test the hypothesis that the coe�cients (intercept and slope) in both sub-periods

are the same (�1 = �2), assuming that variances are the same for both sub-periods

(�2
1
= �2

2
). 10 points.

(c) Test the hypothesis that the variances are the same for both sub-periods (�2
1
= �2

2
),

assuming that the coe�cients (intercept and slope) in both sub-periods are di�erent.

10 points.

(d) Assume that the coe�cients (intercept and slope) in both sub-periods are the same.

Estimate �2
1
and �2

2
using the residuals from the restricted model in part (b). 10

points.

(e) Find the estimated GLS estimator of the intercept and slope coe�cients, using the

estimated values of �2
1
and �2

2
from part (d). 10 points.



3. Consider the following simple regression model

Yi = �1 + �2X + u; (1)

where u � i:i:d:(0; �2).

(a) Find the OLS estimator of �2 and prove that it is consistent, assuming plim( 1
n

P
x2) =

�2x = constant. No matrix formulation please.8 points.

(b) Find the OLS estimator of �1 and prove that it is consistent, assuming plim( 1
n

P
x) =

�x = constant. No matrix formulation please.8 points.

(c) If E(u2
i
) = �2

i
; where �2

i
; i = 1; : : : ; n are unknown, how would you estimate �1 and

�2? How would you test hypothesis on �2? Explain. 6 points.
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Econometrics I

Midterm Exam II

Fall 2000

Total Points: 100

Time: 1 hr. 15 min.

Answer all questions. Note that each question has di�erent weight. Good

Luck!!

1. Suppose

S = �1+�2Ed+�3IQ+�4EX+�5DM+�6DF+�7DE+�8DM �DF+�9DM �DE+u; (1)

where S is salary, Ed is years of education, IQ is IQ level, EX is years of experience, DM is

one for males and zero for females, DF is one for French-only speakers and zero otherwise,

DE is one for English-only speakers and zero otherwise. Given a sample of N individuals

who speak only French, only English or are bilingual:

(a) Explain how you would measure and test the payo� to a male person becoming bilin-

gual given that his mother tongue is (i) French, (ii) English. 5 points.

(b) Explain how you would measure and test the payo� to a female person becoming

bilingual given that her mother tongue is (i) French, (ii) English. 5 points.

(c) Explain how you would test the hypothesis that the payo� to a male person becoming

bilingual and a female becoming bilingual will be the same. 5 points.

(d) Explain how you would interpret the coeÆcients �8 and �9. 5 points.

(e) Explain how you would test the hypothesis that a French-only male earn as much as

an English-only female. 5 points.

(f) Based on this model, can you test whether the inuence of experience is greater for

males than for females? If not, how would you extend the model? Explain. 5 points.



2. Data from two sub-periods with 5 observations each produced the following moment

matrices (note that X contains a column of ones and another variable)

Sample 1 X 0X =

�
5 30
30 210

�
; Y 0X = (30 200 ) ; Y 0Y = 210:

Sample 2 X 0X =

�
5 30
30 210

�
; Y 0X = (30 220 ) ; Y 0Y = 250:

(a) Use OLS to estimate the coeÆcients (intercept and slope) for both sub-periods. 12

points.

(b) Test the hypothesis that the coeÆcients (intercept and slope) in both sub-periods

are the same (�1 = �2), assuming that variances are the same for both sub-periods

(�2
1
= �2

2
). 16 points.

(c) Use the LR test to test the hypothesis that the variances are the same for both

sub-periods (�2
1
= �2

2
). Assume that the coeÆcients (intercept and slope) in both

sub-periods are di�erent. 6 points.

(d) Assume that the coeÆcients (intercept and slope) in both sub-periods are the same.

Estimate �2
1
and �2

2
using the residuals from the restricted model in part (b). Use

them to �nd the estimated GLS estimator of the intercept and slope coeÆcients. 8

points.



3. Four sample observations on X and Y are

X =

0
B@
1 4
1 1
1 5
1 2

1
CA ; Y =

0
B@

6
3
12
4

1
CA :

(a) Based on the above data estimate �1 and �2 from the model Yt = �1+ �2Xt+ ut; t =

1; : : : ; 4, using OLS technique. Find the standard errors of b1 and b2. Assume that

ut � (0; �2) and �2 is unknown. 5 points.

(b) Assume that var(ut) = �2t = �2X2

t : Find the feasible GLS estimator of �1 and �2 and

their standard errors. 12 points.

(c) Do you �nd your GLS estimators more eÆcient? Explain. 3 points.

(d) Find the heteroscedasticity-corrected standard errors of the OLS estimators of �1 and

�2 assuming that the form of heteroscedasticity is unknown. 8 points.


