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Abstract
Renewed attention to inequality and saving has arisen due to their pronounced implications for global imbalances and financial crises. This paper proves that the link between the saving rate and income inequality is negative if savers’ funds are borrowed by spending households for consumption, but positive if saving is allocated through financial markets to investing firms for production. We also show that consumption and income inequality may diverge if income illusion is created by long-term easy/cheap credit as in the USA, or stay together if imperfect financial systems focus only on industrial expansion as in China. These results are consistent with empirical evidence from the two countries found by applying system methods of estimation to heterogeneous panels. Our policy implication is that income inequality must be reduced in order to mitigate global imbalances through increasing the saving rate in the USA and lowering it in China.     
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1.  Introduction

The last few decades have seen a rapid increase in global economic imbalances along with rising income inequalities and diverging saving rates across countries. On the one hand, global imbalances are an essential cause of the present global crisis that has triggered widespread social conflict over worsening inequalities (Borio and Disyatat 2011, Kumhof et al 2012). The problem of inequality, generally more serious in poor or transition economies than in rich countries, has recently become serious in the developed world as well (Rampell 2011). On the other hand, global imbalances are fundamentally attributable to savings glut in some countries and savings deficiency in others. The cross-country differences in the national saving rate have been noticeably large and recently increasing (Ferrucci and Miralles 2007). Thus the relation between inequality and saving has naturally become a major concern in addressing global imbalances, as reflected by discussions in numerous economic forums. 
The inequality-saving relation is by no means a new subject of policy concern or academic research. The implications of inequality for saving, investment, and growth have been explored for at least half a century (Kaldor 1957, Alesina and Rodrik 1994, Li and Zou 2004, Malinen 2011). Yet previous studies, either analytical or empirical, generate no conclusive or consistent results.
 Given its rising importance to addressing the issue of global imbalances, the link between inequality and saving will be revisited in this paper through aggregate analysis coupled with empirical evidence from long- term panel data. While the literature on inequality or saving is enormous, few studies have been devoted to the implication of finance for the inequality-saving link that differs across countries; our paper will explore this important issue directly.
Our motivation for studying cross-country links between inequality and saving is strengthened by experiences of the USA and China with globalization. Both economies have become increasingly integrated with each other through investment, trade, and finance (Prasad 2009). The USA and China are, respectively, the world’s largest developed and developing countries and the most representative cases for deficit and surplus economies. International economic issues can be epitomized by a comparison between the two economies as major sources of global imbalances due to their large sizes and worldwide impacts (The Economist 2009). The salient economic feature of the USA and China is that both countries share the same origins and trends of income inequality which, however, has different links with their respective saving rates. Income inequality in the two countries originated from workers’ weak bargaining power in labor markets, and has been increasing substantially over time. As depicted in Figure 1, inequality is linked to the saving rate negatively in the USA yet positively in China. Those different links have eventually generated differing economic outcomes between the two countries. The USA has witnessed current account deficits along with macroeconomic volatility, while China has maintained current account surpluses with no sizeable financial fragility. However, China’s workers suffer from much lower real wage relative to aggregate income than their USA counterpart despite their rapidly rising productivity. Long-term data scatter plots show that the pattern of the USA-China difference in the inequality-saving link applies also to that of the difference between OECD countries and emerging Asia (Iscan 2010, Gu and Huang 2012).       

Figure 1. The Inequality-Saving Link is Negative in the USA but Positive in China
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Source: For the USA, the Gini data are taken from the Annual Social and Economic Supplements of the Current Population Survey conducted by the U.S. Census Bureau. The saving rate data are from the World Bank National Accounts. The sample spans 1980-2009. For China, the saving rate is extracted from the CEIC Database. The Gini data are obtained from Kanbur and Zhang (2005) for 1952-1977, from Chen et al (2010) for 1978-2006, and from He and Ye (2010) and Wang (2010) for 2007-2009.
We are concerned with why the USA’s inequality-saving link is opposite to China’s. In China, accelerating inequality allows its rich few to accumulate enormous saving at 32.1-52.6% of its GDP that grew about 10% per year in 1978-2010. So much saving cannot be used up even in its massive real investment at 35.3-48.6% of its GDP in 1998-2010 (Gu et al 2011). The excess of saving over investment in China must then translate into a trade surplus (at 5.2-10.6% of its GDP in 2007-2010), which was recycled as capital outflows to well-developed Western markets due to the limited availability of financial assets in its own less-developed market (Caballero et al 2008). In the USA, rising inequality permits the top 1% of the population to capture mounting income which, along with capital inflows, was used for credit consumption and financial speculation. Global underinvestment occurred even under low interest rates, and the Asian saving glut was not offset by increased investment in the West but absorbed by its credit boom. Easy monetary policy created large asset bubbles by accommodating hyper-financialization replete with speculative transactions (Tridico 2012). Various financial tools were invented to intermediate foreign savings to fund consumption, extend credit, and stimulate extra-spending for domestic residents with low or no income, which inevitably aggravated trade deficits (Brown 2008). 
The purpose of our study is to model the role of finance in generating the observed differences in the inequality-saving link between surplus countries like China and deficit countries like the USA. Our analysis is based on an extended post-Keynesian or Cambridge model by making it better suited to explain the recent situations of inequality and saving. While the Cambridge approach features the dependence of aggregate consumption on income distribution (Pressman 1997), our extension of this approach is to introduce household leverage for the analysis to be more realistic, with the issue of leverage also tackled recently by other authors (e.g., Kumhof and Ranciere 2010). This extension turns out to make a critical difference to the relationship between inequality and saving. The traditional Cambridge approach predicts a positive relationship, but our model can also account for a negative relationship through harboring habitual credit use for deficit spending by consumers. We keep this model capable of addressing the issue in a neat manner through aggregate analysis without resorting to complicated intertemporal or rational expectations approaches.
Figure 2: Income and Consumption Inequality in the U.S. and China
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Source: The U.S. data are taken from Heathcote et al (2010). China’s data include only urban households and are collected from the CEIC Database.

There is another important difference, which exists between the USA and China and will be examined in our paper. As shown in Figure 2, this difference is in the link between consumption and income inequality, with the link appearing quite weak in the USA but very strong in China, as is documented in the literature (Meyer and Sullivan 2009, Heathcote 2010, Cai et al 2010). In other words, the increase in U.S. income inequality has not been coupled with a corresponding rise in consumption inequality, but the two inequalities stayed close before 2003 in China and are still hiking together afterwards. Several possible reasons for such different links have been given in the literature separately for the USA and China (Krueger and Perri 2005, Blundell et al 2008, Cai et al 2010). Our paper integrates those separate studies in a unified and simplified framework, which attributes the Sino-U.S. different links of consumption and income inequality to more likely factors of consumer credit and financial globalization. Such a neat framework follows the Cambridge tradition to clearly address the issue without involving any analytical complexity. This tradition allows us to provide a compelling explanation for why consumption and income inequality diverge away from each other in the USA but stay together in China from the perspective of differences in financial systems between the two economies.
We will present a formal empirical test for different inequality-saving links through a conventional seemingly unrelated regression (SUR) model with long-term panel data for the USA and China. The estimation results confirm our theoretical predictions for the two economies, with finance playing an expected role in shaping their inequality-saving links. Additionally, we quantitatively assess how different levels of financial development in the USA and China have brought about their different links of consumption inequality with income inequality. This assessment is made more rigorous by employing new system methods of estimation such as panel dynamic SUR models in the spirit of the recent related works (Mark et al 2005, Malinen 2012). 
The rest of the paper proceeds as follows. Section 2 discusses a positive link of inequality with saving by synthesizing main extant saving hypotheses around the Cambridge model as a core framework. Section 3 incorporates consumer credit into this model to derive a negative link between inequality and saving. Section 4 further   extends the Cambridge model to reflect the impacts of financial globalization on the negative link. Section 5 examines why consumption and income inequalities diverge in the USA as compared to China where both inequalities stay together. Section 6 presents empirical evidence from the USA and China on their differing inequality-saving links affected by their different levels of financial development. Section 7 provides econometric tests for the different influences of financial systems on the relationships between consumption and income inequality in the two countries. Section 8 concludes. 
2.  Positive Inequality-Saving Links under Liquidity Constraints 
Relevant to global imbalances are cross-country differences in aggregate saving, which includes public saving and private saving (equal to firm saving plus household saving). Higher tax revenue leads to higher public and aggregate saving under no “Ricardian equivalence” as in China. There is little consensus among studies on firm saving in terms of its determinants (Perkins et al 2001). Household saving accounts for the overwhelming share of private saving and is better studied than saving in the other sectors. Various hypotheses exist to explain household saving: Keynes’ absolute- income hypothesis, Duesenberry’s relative-income hypothesis, Friedman’s permanent -income hypothesis, Modigliani’s life-cycle hypothesis, Kaldor’s class-savings hypothesis, and other hypotheses such as credit unavailability, missing markets, and precautionary motives. Each hypothesis explains some of the observed saving patterns, but the results from hypothesis testing are far from conclusive.      
We use a unified framework to address cross-country different rates of aggregate saving in association with income inequality. Such framework is in the Keynesian spirit and will be extended by embracing useful elements from other major hypotheses stated above. To do this, we divide all income receivers in the economy into two groups {B, T} in a special way. The bottom group B is composed of ordinary working-class people with stable, low labor income. The top group T includes those with variable non-labor income or super-high executive pay. We establish the inequality-saving link by analyzing the differing patterns of saving behavior between the two groups. 

Suppose for the time being that consumption is constrained by income under no credit, with all savings allocated by the financial sector for real investment. Most of labor income YB in group B is permanent income used for consumption CB, and wage earners have a high consumption propensity αB = CB/YB out of their labor income. Much of disposable income YT in group T is transitory income ready for saving, and the recipients of this income have high saving with a low consumption propensity αT = CT/YT out of their non-labor income or super-high labor income, where CT is their consumption. One can postulate that αB > αT over the long term as the consumption habit is usually persistent under behavioral inertia.
Aggregate income is Y = YB + YT. Note that YT/Y can be used as a proxy for income inequality. Aggregate consumption is C = CB + CT. Working with the ratio of aggregate consumption to aggregate income yields the post-Keynesian model:
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One sees that YT/Y affects C/Y negatively under αB > αT. Thus, we derive:

Proposition 1. The rate of aggregate saving, S/Y, increases with higher income inequality under no consumer credit. 
This result is applicable to Asian countries, as depicted for China in Figure 1. Eqn (1) reproduces the Keynesian-style result using the Cambridge approach, though with a different partition of income groups and a different interpretation of behavioral propensities. This approach will be extended later in two dimensions ------ consumer credit and foreign financing. 
The positive connection of inequality with saving is confirmed by China’s data that span a very long period of 58 years (in 1952-2009), as depicted in Figure 1. Savings of wealthy agents in China are used by the public and corporate sectors for investment rather than by poor households for consumption through borrowing. High saving in China has to do not only with the comparatively strong habits of thrift that prevails among its people, but also with its underdevelopment of financial system in general and its lack of consumer credit in particular. Individuals must save for large purchases because of the unavailability of opportunities to borrow against future income growth. China’s aggregate saving has recently escalated above 50% of its GDP due largely to deteriorating economic inequalities (Gu et al 2011), while its domestic investment has been undertaken in many years on a tremendous scale above 40% of GDP to build huge producible capacities for trade expansion. Directing national saving to manufacturing investment is a state financial policy as part of industrial policies and growth strategies, as is the case in other emerging Asian economies (Stiglitz 2001). However, such massive investment still cannot productively absorb all the enormous saving, so the excess of saving over investment has constituted for years a substantial surplus of current account and a direct source of trade frictions with other countries. China’s exportation of surplus saving is said to be responsible for cheap debts, asset bubbles, and financial crises elsewhere in the world (Greenspan 2009). 
3.  Negative Inequality-Saving Links due to the Spread of Consumer Credit 
We next develop a framework similar to Eqn (1), though with fundamental changes, to reflect real situations in the USA and explain the reason behind its negative link between inequality and saving. The change to be incorporated into the framework is that savings by wealthy agents are used not for capital investment or output growth but for increased consumption by poor households through deficit spending as observed in the USA. Those savings by the rich, after transformed into consumer credit provided for the poor, should be viewed as consumption spending rather than domestic saving in the national income account. Sophisticated services in finance and marketing play a key role in creating income illusion backed by housing bubble in the USA. Individuals use their credit limits as a way of forecasting incomes since they, with long-run access to large amounts of credit, are likely to infer that their life-time income will be permanently high and therefore their willingness to use credit for spending will also be high (Soman and Cheema 2002). This illusive income will enter into our definition of borrowing households’ consumption propensity.  
Consider a closed economy first. The top group lends to the bottom group, and both groups consist of domestic residents. Income and consumption are denoted, as before, by (YT, CT) for the top group and (YB, CB) for the bottom group, respectively. National income is Y = YT + YB, and aggregate consumption C = CT + CB. Consumption propensity is defined to be αT = CT/YT as usual for the top group and αB = CB/(YB + Dd) for the bottom group, where debt Dd borrowed from domestic sources is perceived as their “permanent income” under income illusion. As a rule, assume αT < αB. Denote by Dd/YT = βT the lending ratio of group T. Piecing together all above descriptions yields our extended post-Keynesian model:
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Clearly, C/Y rises or S/Y falls with a higher ratio of YT/Y if βT > 1 – αT/αB (≡ κd > 0 due to αB > αT). We thus arrive at: 
Proposition 2. Higher inequality lowers the saving rate S/Y with consumer credit if the lending ratio is so high that a sufficient portion of saving by the rich is lent to the poor for consumption rather than to firms for investment. 
This result is applicable to the situation of OECD economies, as depicted for the USA in Figure 1. If setting βT = 0 in Eqn (2), our extended model will reduce to Eqn (1) that was derived under no consumer credit. Define αBo= CBo/YB as the propensity to consume in an amount of CBo by the group B people out of their own income. Then, working with αBo= αB yields CBo < CB, showing that consumption is increased with borrowing than without it even though borrowers’ consumption propensity remains unchanged. In fact, this propensity is likely boosted by consumer credit; as a result, the consumption-to-GDP ratio may expand further. In this case, κd increases with a higher αB, such that the top group must raise their lending ratio to maintain the condition of βT > κd.
The long-term negative link of inequality to saving in the USA is shown in Figure 1 for 1980-2009 using the Gini index to characterize the extent of inequality. This link is quite similar to that in Figure 4.2 of Brown (2008) for 1967-2001 based on the Theil statistic as a measure of inequality. Such significant link has been driven by both sides of financial markets. More of liquid assets backed by consumer loans to workers are preferred by U.S. lenders as stores of value in a transmutable reality. Those non- producible assets result in no job creation for indebted workers, thereby heightening inequality. Many households borrowing against the increased value of their homes are subject to income illusion under persuasive but uninformative advertisements that are based on asset bubbles. Even poor people optimistic about future income or job security have developed habitual profligacy through the easy use of cheap credit under strong consumerism with the ignorance of future consequences. With modern credit facilities and spreading lending offers, spending is constrained by liquidity, not income, as suggested by βT > κd in our Eqn (2) model.

4.  Negative Inequality-Saving Links Reinforced by Foreign Financing 
The contribution of consumer credit to spending growth or saving collapse in the USA has been reinforced by the cross-national mobility of saving under financial globalization. Domestic spending is no longer constrained by national income once foreign saving is available for cheap use. This availability has three economic effects. First, consumers with given credit scores are likely to borrow more at lower costs made possible by spreading global markets, as evidenced by a steeply rising debt-to-income ratio in the USA since 1989 (Brown 2008). Second, compared to a more equitable distribution of income, achieving a given rise in living standards takes more borrowing relative to consumption, which can be accommodated by foreign saving inflows but makes the debt ratio increase further. Third, widened credit access to foreign and domestic savings enables all people to maintain a habitual standard of living when some of them suffer from a decline in their real incomes, and also allows those who are on the losing side in income distribution to engage in deficit spending to limit the “lifestyle gap” that separates them from richer groups. This practice of “keeping up with the Johns” makes poorer households borrow more relative to their incomes (i.e., with higher debt ratios), as reported in Table 1.3 of Brown (2008) for 2004 and Figure 5 of Kumhof and Ranciere (2010) for 1984-2007. The recent literature has attributed the increase in income inequality to the rise in household leverage (Krureger and Perri 2006, Iacviello 2008).     
Now consider an open economy, where foreign savings can be borrowed to help finance domestic consumption, so that there is a distinction between consumer debts financed through foreign and domestic sources. Income receivers are divided into the low-income, middle-income, and high-income groups, indexed by i = {L, M} and j = {i, H}. We simply take group H exactly the same as the top group T defined earlier, so that the bottom group now consists of subgroups L and M. Disposable income and consumption spending are denoted by Yj and Cj for group j, respectively, so that YL + YM = YB and CL + CM = CB. Let ηi (= Yi/YB) be group i’s share in the bottom-group income, so that ηL + ηM = 1 and Yi = ηi(Y – YH). Consumption propensity is specified as αH= CH/YH for group H and αi= Ci/(Yi + Di) for group i, where debt Di borrowed is treated as the illusive “permanent income”. Assume αH < αM < αL, as usual. 
The consumer debts, whose total is D = DL + DM, are borrowed from domestic savers by Dd and foreign sources by Df, so that Dd + Df = D. The lending and debt ratios are Dd/YH = βH for group H and Di/Yi = βi for group i, respectively. Assume βM < βL to reflect the U.S. reality. Denote by λ (= D/Dd > 1) the proportion of total debt to domestic debt, so that D = λβHYH, with a higher proportion λ indicating more foreign lending given Dd. Let ζi (= Di/D) be the group i share in total debt, so that ζL + ζM = 1.

Substituting the above specifications into the ratio of aggregate consumption to national income yields a further extended post-Keynesian model:
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where αBy = ηLαL + ηMαM and αBb = ζLαL + ζMαM are two differently weighted averages of consumption propensities between the two bottom subgroups. If not dividing the bottom group into two subgroups, one can set ηL = 1 and ζL = 1 to reduce Eqn (3) to:
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since αBy = αBb = αB, and the two subgroups merge into one bottom group. If setting λ = 1 in Eqn (4) (i.e., no foreign financing of domestic credit), our extended model will be further reduced to Eqn (2) that was obtained with consumer credit but no foreign financing.
It follows from Eqn (3) that the inequality index YH/Y has a positive effect on the consumption ratio C/Y and hence a negative impact on the saving rate s = S/Y as depicted in Figure 1 for the USA if the following condition holds: βH > (αBy – αH)/(αBbλ) (≡ κf). Since βM < D/YB < βL, we know ζL > ηL and hence ζM < ηM. Then from αL > αM it follows that αBy < αBb. With λ >1 and αH < αM, one can also notice that 0 < κf  < 1, and that the condition of βH > κf for the open economy is easier to satisfy than that of βT > κd for a closed economy. 
This comparison between the closed and open economies can be made clearer by setting ηL = 1 = ζL under which κf = κd/λ < κd. The economic intuition behind this relaxation of the condition is that domestic savers need not raise their lending ratio to maintain such condition when domestic spenders are able to borrow foreign savings for their increased consumption. Moreover, the condition of βH > κf becomes even weaker as κf goes down with a higher λ, which indicates the greater availability of foreign financing. We then establish:
Proposition 3. The negative saving-inequality link can be further strengthened when consumer credit is covered by more of foreign savings.
The U.S. prolonged negative nexus between inequality and saving is attributable to swelling financial services facilitated by cross-border capital flows, yet this gets scant attention (Brown 2008, p.8 and p.13). Three points are worth discussing here. First, as savers’ willingness to lend and households’ need to borrow increase simultaneously irrespective of national boundaries, so do both the flow of funds between the two income groups and the size of the financial sector as indicated by many measures (Philippon 2008). Widespread consumer credit with foreign financing is responsible for both rising inequality and falling saving, as is implied by βM < βL and ∂s/∂λ = –βHαBbYH/Y < 0 in our Eqn (3) model. Second, while financial intermediation with the aid of foreign saving makes the top fraction of the population increasingly richer, the bottom fraction has become increasingly more indebted, thus heightening economic inequality. When this inequality-induced indebtedness started to be perceived as unsustainable, it became a trigger for the crisis that occurred in the U.S. and spread to the world (Kumhof and Ranciere 2010). Third, surging inequality renders the economy more dependent on household leverage for consumption growth, which drives down saving below investment so that trade deficits inevitably follow and must be financed by net borrowing from foreign sources. If this situation persists, current-account imbalances will keep getting worse. While a more competitive dollar is increasingly needed to reduce the U.S. trade deficit, the fundamental requirement for curbing the imbalance problem is an increase in the U.S. national saving rate (Feldstein 2008).

5.  Different Links between Consumption and Income Inequality due to Different Financial Systems 
The post-Keynesian framework, through its two extensions embedded in Eqn’s (2) and (3), can also allow us to provide a simple explanation for why consumption and income inequalities diverge away from each other in the USA but stay together in China from the perspective of different financial systems in the two economies. Spreading global markets are observed to have made U.S. poorer households able to borrow more relative to their incomes. However, Chinese poor households do not have this privilege due to the previous absence of consumer credit and the current limited availability of such credit under China’s less developed financial system even though it has been deeply involved in financial globalization. We shall next show how different levels of financial development bring about different links of consumption to income inequality. 

As long as the consumption propensity is lower for the top group than for the bottom group (i.e., αT < αB), consumption inequality is inherently lower than income inequality in the sense of CT/CB < YT/YB, where CT/CB and YT/YB mirror the consumption and income disparities between the top and bottom groups, respectively. We can show that this phenomenon is reinforced by widespread consumer credit, as observed in the USA. Combining αB= CB/(YB + Dd) and Dd/YB= βB gives (1 + βB)αB = CB/YB, and this expression, along with αT = CT/YT and αT < αB, leads to CT/CB << YT/YB, indicating that consumer credit allows inequality to become much less serious in consumption spending than in income distribution, as is evidenced by the U.S. data plot in Figure 2.

The result that consumer credit makes consumption inequality less serious than income inequality holds to a larger extent if such credit can be more foreign-financed and if debt-to-income ratios are higher for poorer households (i.e., βM < βL). This reasoning applies to the two bottom groups {L, M} and also to the bottom versus top groups {B, T}, in the sense of CM/CL << YM/YL and CH/CB << YH/YB, where group H is the same as group T. Here, we need to show how λ affects this result. It is easy to prove 
 that CM/CL declines with a higher λ for a given ratio of YM/YL if αi’s are held fixed, suggesting that consumption inequality shrinks relative to income inequality with more foreign financing under constant consumption propensities. 
If such propensities αi’s increase faster in poorer groups under foreign financing (i.e., 0 < dαM/αM < dαL/αL), we can prove that consumption inequality will shrink further for the given degree of income inequality. To do this, rewrite αi = Ci/(Yi + Di) as Ci = αi Yia, where Yia = Yi + Di is the available income for consumption use and Di = ζiλβHYH. If βM < βL and αM increases less rapidly than αL following a rise in λ, then 
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indicating that the ratio of CM/CL falls with a higher λ given the income distribution {YL, YM, YH}. The condition for this result can be checked by setting ζM < ζL YMa /YLa that gives βM < βL, and by making d(αM/αL)/dλ < 0 that becomes dαM/αM < dαL/αL under dλ > 0. We then reach:
Proposition 4. Consumption and income inequalities may diverge away from each other if capital markets are well developed as in the USA, or stay together if consumer credit is absent or limited as in China. Financial globalization plays a larger role in making the two inequalities diverge in the former case than in the latter.   
The result relating to Eqn (5) is consistent largely with the evidence observed over a long period in the USA, as depicted in our Figure 2 in comparison with China. This evidence is also documented in Fig.3 of Kumhof and Ranciere (2010) and Fig.A7 of Tridico (2012) for 1980-2006. Clearly, both income and consumption inequalities have been on the rise over time in the USA yet at increasingly different paces. The problem of inequality looks much less serious for consumption than for income due to consumer credit growth made possible by financial globalization. As shown in Figure 2 for China during 1985-2010, both types of inequalities indexed by the Theil statistic have become increasingly severe with the quickened market reform since 1992, and consumption inequality has somewhat diverged away from income inequality since 2003 with the start of consumer credit experiments under limited financial development. Yet, standing in contrast to the U.S. situation, consumption and income inequality in China stayed quite close to each other before 2003, as also shown in Figures 1 and 5 of Cai et al (2010). The U.S.-China difference is that China’s opening to financial liberalization is more gradual and hence slower with a smaller resulting divergence between the two types of inequalities. 
6. Empirical Evidence on the Association of Saving with Inequality  
The theory we propose above points to different financial systems as an important factor that exerts different impacts on the association of saving rates with income inequality between countries such as the USA and China. What follows is to provide a formal empirical test for this theoretical result, with a variety of seemingly unrelated regression (SUR) models used to check for the robustness of our estimation. On the basis of Propositions 1 to 3 presented earlier, the private consumption ratio as well as the aggregate saving rate is regressed below on income inequality and financial development along with other main saving determinants identified in the literature. 
6.1  Data Description
Most information used in our estimation comes from the CEIC Database and a cross-country, time-series macroeconomic annual dataset on the World Development Indicators documented by the World Bank. Our financial data draw from the Financial Development and Structure (2009) supplied by the World Bank. Our income distribution data are collected from the World Top Income Database and the UNU-WIDER World Income Inequality Database. A detailed description of data sources is given as an appendix at the end of this paper.
Our empirical analysis involves a long period from 1970 to 2010. In this period, the USA experienced a dramatic run-up in income inequality and an accelerating pace of leverage hike (Glick and Lansing 2010). Coupled with this debt accumulation are a rapid expansion of the financial sector and a sharp decline in the saving rate (Mckinsey Global Institute 2010). These changes contributed to worsening global imbalances and eventual financial meltdown. At the same time, China achieved strong trade expansion and dramatic output growth facilitated by its high and rising savings, but witnessed severe deterioration in income inequality after the reform and opening-up. Moreover, the last two decades saw China’s active participation in economic globalization and financial integration with the rest of the world. However, its consumer credit remains weak with slow progress due to its capital market imperfections. China has also been perceived as a major contributor to global imbalances and asset bubbles due to its exportation of savings glut (Greenspan 2009). Each regression in our study spans only a different part of the 1970-2010 period, not necessarily the whole of it, due to data limitations and econometric requirements. That is, the sample period may vary across regressions to be run below. 
6.2  Econometric Procedure
The regressors are selected in accordance with theoretical relevance as well as data availability. Since propositions 1 to 3 established earlier are tested in this section, income inequality and financial development are the explanatory variables of interest, with other factors serving as control variables. The potential regressors are: (a) income inequality, characterized by the Gini index and the income share of the top (0.5, 1, 5)% of the population; (b) financial development, measured by the value added of the financial sector as a share in GDP, and the ratio of M2 money to GDP; (c) demographic structure, represented by the dependency ratios; (d) economic performance, indicated by the growth of GDP or GDP per capita; (e) globalization involvement, indexed by the ratio of capital inflows to GDP and the current account balance as a percentage of GDP; and (f) growth pattern, reflected by the ratio of industrial output to GDP that mirrors China’s trade expansion through manufacturing capacity construction or its ignoring of consumption smoothing via finance.
The above regressor selection must be consistent with the assertions made earlier in propositions 1 to 3. The estimates for inequality coefficients in consumption (/saving) regressions would be expected to be positive (/negative) in the USA but negative (/positive) in China. Financial depth and capital inflows are supposed to contribute positively (/negatively) to consumption (/saving) in the USA, while the industrial ratio should have a negative (/positive) influence on consumption (/saving) in China. All these differences across countries have to do with their different stages of economic development and their different financial-sector orientations between facilitating consumption in the USA and promoting production in China. Additionally, current account balance as a percent of GDP should be linked to consumption (/saving) in a negative (/positive) manner since this balance in the recent period was negative in the USA but positive in China. Thus a greater current account deficit (/surplus) reflects a lower (/higher) saving rate as in the USA (/China).
The expected signs for other coefficient estimates should be very similar to those in previous empirical studies relevant to saving decisions. All dependency ratios must affect consumption (/saving) positively (/negatively) in all economies in consistency with the life-cycle model. The positive saving effect of growth in GDP or per capita GDP would be expected to arise after estimation, as is established in standard intertemporal consumption theory.

SUR models are employed to examine the different saving/consumption effects of income inequality under different financial systems. We apply generalized least squares (GLS) to estimating SUR models in which greater efficiency is gained if regressors are less correlated but disturbances are more correlated across equations. The reason for using SUR is that the saving/consumption determinants are generally different between the USA and China but their regression disturbances are likely to be linked since both economies are deeply integrated. Thus applying SUR can raise the efficiency of estimation. To assess statistically whether such efficiency is achieved, we use a Breusch-Pagan Lagrange multiplier test for the null hypothesis of no contemporaneous correlation among cross-equation disturbances. Yet this B-P LM test with a χ2-statictic applies only to balanced panels.    
6.3  SUR Estimation Results

Regression is run with the SUR estimator for both private consumption ratios and aggregate saving rates, and we resort to these two cases to check for the robustness of the empirical validity of our theory. Since consumption and saving if both at aggregate levels are just two sides of the same coin in the national income account, our two regressions should generate results consistent with each other to some extent. For each regression, the set of U.S. regressors is somewhat different from China’s to account for the differences in socioeconomic structure and financial policy between the two countries, while the disturbance terms in the two SUR equations are expected to be correlated and will be tested statistically.
Table 1. Regressions for the Private Consumption Ratio in the USA and China, 1980-2007
	
	Reg 1
	Reg 2
	Reg 3
	Reg 4

	Regressor
	USA
	China
	USA
	China
	USA
	China
	USA
	China

	Income share. top 0.5%
	0.129***   (6.24)
	-0.148**    (-2.39)
	0.088***    (6.62)
	-0.038        (-0.50)
	
	
	
	

	Income share. top 1%
	
	
	
	
	0.105***    (6.98)
	-0.092        (-1.05)
	
	

	Income share. top 5%
	
	
	
	
	
	
	0.185***    (7.95)
	-0.255*     (-1.83)

	GDP growth
	
	
	-0.020***  (-3.84)
	-0.084*      (-1.90)
	-0.192***  (-3.85)
	-0.059       (-1.26)
	-0.019***  (-4.10)
	-0.006        (-0.10)

	M2/GDP
	0.102**     (2.45)
	-0.170       (-1.63)
	
	
	
	
	
	

	Capital inflow/GDP
	
	
	0.014***    (4.49)
	-0.018***   (-3.08)
	0.013***   (4.34)
	-0.017*** (-2.97)
	0.012***   (4.08)
	-0.017***  (-2.94)

	Old dependency ratio
	
	0.792*   (1.80)
	
	
	
	
	
	

	Adjusted R-squared
	0.507
	0.719
	0.857
	0.833
	0.867
	0.846
	0.892
	0.870

	BP test statistics ([image: image11.png]


 
&  p-value
	6.799                               (0.009)
	4.088                                (0.043)
	3.851                               (0.050)
	3.075                     (0.080)

	No. of observations
	18
	15
	15
	15


Note:  The t-statistics are in parentheses. The asterisks ***, **, and * indicate the significance at the 1%, 5%, and 10% levels, respectively. All the variables are in log form.

The estimation results from our balanced SUR regressions are reported in Table 1 for private consumption ratios in the USA and China. Overall, the coefficients are estimated more significantly for the USA than for China in all four regressions because the USA is more mature than China in terms of economic development and data quality. The B-P LM test is passed at the 1% significance level in the first regression, at the 5% level in the two middle ones, and at the 10% level in the last one, suggesting that the cross-equation correlation of disturbances does exist, so that it is worthwhile to utilize the SUR estimator (whether balanced or not). The empirical results in Table 1 confirm the theoretical prediction of Propositions 1 to 3, and the interpretation of these results is presented below. 
The effect of income inequality on private consumption ratios is positive in the USA but negative in China. This effect is highly statistically significant in the USA but only partly significant in China. The impact of M2/GDP on private consumption ratios is significantly positive in the USA, but statistically insignificant in China. This result shows that finance does play a role in boosting U.S. consumption through loose monetary policies and low interest rates, yet the depressing role of finance for Chinese consumption is not significant at the conventional statistical level. Due to its weakness in consumer credit, households in China must smooth their consumption across life cycles by saving or dissaving but not by borrowing, thereby making the coefficient estimate for the dependency ratio large and significant (though marginally). Capital inflows exert a statistically significant influence on private consumption ratios in the USA and China, both of which have deeply been involved in financial integration and economic globalization. Yet this influence is positive and relatively smaller in the USA that attaches importance to consumption-driven economic growth, but negative and slightly larger in China that focuses on trade expansion while ignoring domestic consumption. Private consumption ratios are related to GDP growth negatively as expected in both the USA and China. Such a negative relation is very significant for the USA but only partly or marginally significant for China.  
Table 2 records our estimation results from unbalanced SUR regression models for aggregate saving rates in the USA and China. These models have much longer sample periods under no requirement of balanced panels, so that more information from our data can be made use of for estimation. With direct implications for global imbalances, aggregate saving is the sum of savings by the government, firm, and household sectors. While household saving is related closely (and negatively) to private consumption and hence affected by demographic structure such as dependency ratios, the firm and government savings have no close or direct bearing on these ratios. We therefore ignore demographic structure when estimating the relationship of aggregate saving with income inequality in the presence of financial effects.        
Overall, the estimated coefficients from the saving-rate regressions in Table 2 are rightly signed according to the theoretical prediction of Propositions 1 to 3. These results are consistent qualitatively with those estimated from the consumption-ratio regressions in Table 1. Moreover, the Table 2 regressions are somewhat superior to the Table 1 regressions because more information in the data has now been utilized so as to produce more of coefficient estimates that are statistically significant.  

Table 2. Regressions for the Aggregate Saving Rate in the USA and China, 1970-2010
	
	Reg 1
	Reg 2
	Reg 3
	Reg 4

	Regressor
	USA
	China
	USA
	China
	USA
	China
	USA
	China

	Gini
	-0.350**  (-2.170)
	0.420*** (3.01)
	-0.350**    (-2.17)
	0.267*      (1.77)
	-0.170*      (-1.69)
	0.343***    (3.348)
	
	0.412***   (6.89)

	Income share of top 0.5%
	
	
	
	
	
	
	-0.137***   (-3.29)
	

	M2/GDP
	-0.871***  (-3.39)
	0.072       (1.48)
	-0.865***  (-3.37)
	0.102**      (2.12)
	
	
	
	

	GDP growth
	0.018**     (2.14)
	0.008**   (2.04)
	0.017**     (2.12)
	0.007*        (1.82)
	0.018***   (3.99)
	0.004         (1.09)
	
	

	GDP per capita. growth
	
	
	
	
	
	
	0.012***   (3.75)
	0.007**     (2.12)

	Industrial output/GDP
	
	
	
	0.626**     (2.03)
	
	1.196***    (3.33)
	
	

	Financial value added/GDP
	
	
	
	
	-0.477***     (-9.63)  
	0.100**     (2.17)
	
	

	Current account/GDP
	
	
	
	
	
	
	0.033***   (4.25)
	0.017***   (5.23)

	Adjusted R-squared
	0.426
	0.734
	0.426
	0.788
	0.756
	0.740
	0.812
	0.860

	Number of observations
	40
	31
	40
	31
	40
	31
	39
	28


Note:  The t-statistics are in parentheses. The asterisks ***, **, and * indicate the significance at the 1%, 5%, and 10% levels, respectively. All the variables are in log form except the ratio of current account balance to GDP that may be negative sometimes.

The estimation results in Table 2 are explained as follows. First, income inequality has a significant impact on aggregate saving in a negative way in the USA but in a positive way in China. This impact appears to be stronger in China than in the USA in terms of coefficient size and statistical significance in most regressions. Second, the effect of financial development (M2/GDP and financial value added relative to GDP) on aggregate saving is always significantly negative in the USA but positive and partly significant in China. The financial effect is obviously much stronger in the USA than in China in terms of both the size of the estimate and the level of significance, and this result has to do with the fact that the U.S. financial system is far better developed and even more influential than its Chinese counterpart. 
Third, China’s high industrial output as a percentage of GDP is significantly related to its high rate of aggregate saving, which is in turn attributable to the country’s long- term growth strategy that rests on manufacturing export expansion. Fourth, the current account balance is linked significantly positively to aggregate saving as expected in both the USA and China. The U.S. link is twice as strong as the Chinese link, signaling the more serious problem of economic imbalances in the USA than in China. Fifth, GDP growth contributes positively to aggregate saving in both countries. This contribution, while still significantly noticeable (though not large) in the USA, is significantly very small or insignificantly different from zero in China. This result surprisingly stands at odds with that in previous studies claiming that growth is a significantly large contributor to high saving in China (e.g., Bonham and Wiemer 2012).    
7.  System Estimation for the Link of Consumption to Income Inequality 
The following panel data study addresses the issues of endogeneity, stationarity, and cointegration to ensure the reliability of estimation results since the time series data are lengthy. We also resort to system methods of estimation but will conduct a more rigorous analysis using dynamic models. To satisfy the requirements of those methods in hypothesis testing and regression estimation, the sample period for each time series in our data may be adjusted accordingly. Based on the assertion of Proposition 4 made earlier, the work to be done below is devoted to estimation of the different effects of financial development and income inequality on the evolution of consumption inequality between the USA and China. This work thus serves as checking up on the empirical validity of our theory. 
7.1  Data Processing
Data for our dynamic system estimation are collected for three core variables: consumption inequality, income inequality, and financial development. The U.S. income and consumption inequalities are measured as the variances of log disposable income and non-durable consumption, and the sample is computed by Heathcote et al (2010) on the basis of the U.S. consumer expenditure survey data. China’s consumption and income inequalities are calculated with the urban household survey data from the CEIC database, and each unequal distribution is proxied by the population-weighted Theil index: 
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where pi is the fraction of the population falling into income group i, γi is the group i’s share in their respective total of consumption spending C or disposable income Y, and L = {C, Y}. 
The measure of financial development is also different between the USA and China, with the financial system better developed in the former country than in the latter. The ratio of consumer credit to GDP in the USA is adopted to capture its degree of financial liberalization and the impact of finance on consumption inequality. The data used to calculate this ratio is obtained from the U.S. Flow of Funds in the CEIC database. Although consumer credit plays a direct role in alleviating consumption inequality, data for this financial indicator were not available in China until the late 1990s. Thus we have to use one other indicator for China study. The share of value added by the financial sector in GDP, with available data in China, is then used to measure its degree of financial development.
7.2  Panel Unit Root Tests
We first conduct panel unit-root tests to derive the time-series properties of the core variables used in our regression. Five tests for panel unit roots are employed with two different types of hypotheses. The first type is based on a common unit-root process, and includes two tests developed by Breitung (2000), and Levin, Lin, and Chu (LLC, 2002). The second type allows for individual unit-root processes, and includes the test proposed by Im, Pesaran, and Shin (IPS, 2003), and the ADF and PP tests of Fisher type provided by Maddala and Wu (1999) and Choi (2001). 
Table 3. Panel Unit Root Tests
	Variable
	LLC
	Breitung
	IPS
	ADF
	PP

	Consumption inequality
	-0.214       (0.415)
	-0.831     (0.203)
	-0.990  (0.161)
	6.918  (0.140)
	3.547   (0.471)

	Income inequality
	-0.314    (0.377)
	-1.728   (0.042)
	-1.635  (0.051)
	8.770     (0.067)
	3.532   (0.473)

	Financial development
	1.084      (0.861)
	0.240      (0.595)
	0.369    (0.644)
	3.565   (0.468)
	2.771   (0.597)


Note: P-values of the test statistics appear in the parentheses. The two inequality indexes are measured in log forms. As a flow per year, not a stock at the end of a year, the measure of U.S. consumer credit was positive in most years but negative in some years. In the tests, lag length is determined by the SIC, the spectral estimation is done with the Bartlett kernel, and the bandwidth is selected using the Newey-West method.
All five tests that contain both individual trends and constants are performed for our three core variables. Data for these variables span the period from 1985 to 2006 for both the USA and China. The result from the five tests is summarized in Table 3. Almost all the tests fail to reject the null hypothesis of unit-root process at the 5% statistical significance level, indicating that the three variables are integrated of the same order, that is, I(1), so that they can be further tested for cointegration. 
7.3  Panel Cointegration Tests
The existence of the long-run equilibrium relationship among the three unit-root non-stationary variables is examined by testing for their cointegration in panels. We apply three panel cointegration tests: the first two are residual-based and developed by Pedroni (1999, 2004) and Kao (1999), and the third test is of Johansen-Fisher type based on estimated coefficients and proposed by Maddala and Wu (1999). The Pedroni test cares more about cross-unit heterogeneity in panels than does the Kao test, and the Fisher-Johansen test can detect the number of cointegrating vectors. All tests for our data on the core variables robustly reject the null hypothesis of no cointegration. 
Table 4. Pedroni’s Panel Cointegration Test Statistics
	Within-dimension
	
	
	
	

	
	Statistic
	Prob.
	Statistic
	Prob.

	Panel v-statistic
	 1.650
	 0.049
	 1.264
	 0.103

	Panel ρ-statistic
	-2.649
	 0.004
	-2.372
	 0.009

	Panel PP-statistic
	-3.643
	 0.0001
	-3.655
	 0.0001

	Panel ADF-statistic
	-3.627
	 0.0001
	-3.661
	 0.0001

	Between-dimension
	
	
	
	

	
	Statistic
	Prob.
	
	

	Group ρ-statistic
	-1.876
	 0.030
	
	

	Group PP-statistic
	-4.091
	 <0.0001
	
	

	Group ADF-statistic
	-4.082
	<0.0001
	
	


Note: The within-dimension tests assume common AR coefficients among cross sections. Between-dimension tests presuppose individual AR coefficients. Lag length, spectral estimation, and the bandwidth are handled by the same method as with the panel unit root tests. 
Of the eleven Pedroni test statistics in Table 4, eight reject the null hypothesis of no cointegration among the three variables at the significance level of 1%, two tests do so as well at the 5% level, and one test does nearly the same at 10%. The Johansen-Fisher test statistics in Table 5 show that there is one cointegrating equation at 1% for the panel system as a whole but there may be two at 10%. For separate cross-sectional units, there is only one cointegrating vector at 1% for the USA, but there can be more than one such vector for China at 10%. We therefore conclude that consumption inequality is cointegrated with income inequality and financial development if considering the panel system and its two cross sections together. Then we can safely perform estimation for the long-run relationships of consumption inequality with income inequality and financial development.  

Table 5. The Johansen-Fisher Panel Cointegration Test Statistics
	Hypothesized 
No. of CE(s)
	Fisher stat 

(trace test)
	Prob.
	Fisher stat
(max-eigen test)
	Prob.

	None 
	 26.60
	 0.0000***
	 21.67
	 0.0002***

	At most 1
	 9.317
	 0.0536*
	 7.742
	 0.1015

	At most 2
	 4.802
	 0.3083
	 4.802
	 0.3083

	Individual cross section results
	
	
	
	

	None          USA
	 58.0478
	 0.0008***
	 35.8371
	 0.0017***

	None          China
	 55.0731
	 0.0020***
	 30.4499
	 0.0114**

	At most 1       USA
	 22.2107
	 0.1336
	 14.6537
	 0.2131

	At most 1       China
	 24.6232
	 0.0709*
	 17.3059
	 0.0978*

	At most 2       USA
	 7.5570
	 0.2900
	 7.5570
	 0.2900

	At most 2       China
	 7.3173
	 0.3126
	 7.3173
	 0.3126


Note: The probabilities for the Fisher statistics are computed using the asymptotic χ2 distributions in the panel system and the MacKinnon-Haug-Michelis (1999) p-values in the individual cross-sectional units. *, **, and *** indicate rejection of the hypothesis at the 10%, 5%, and 1% levels, respectively. One may need to select lag length according to the LR, AIC, or SBC, then choose among available models 2 to 4 in EViews (models 1 and 5 occur rarely) using the Pantula principle, and finally decide the number of cointegrating vectors by also taking account of test results in individual cross sections. Our case uses model 4 based on the 3-lag interval with an intercept and trend in CE but no trend in VAR.   
7.4  Granger Causality Tests
Before proceeding to carry out cointegration estimation, the possible existence of endogeneity needs to be clarified. This problem makes a least squares estimator lose its appeal in terms of unbiasedness or consistency due to correlation of regressors with disturbances. Endogeneity can arise as a result of omitted variables, sample design or measurement errors, feedback effects (reverse causality), and/or dynamic effects (e.g., simultaneity). We now formally test for a potential loop of causality between the dependent and independent variables that may lead to endogeneity. 
The VAR Granger causality / block exogeneity Wald test is used for our testing among the three core variables. The test result is presented in Table 6. Income inequality and financial development are found to Granger cause consumption inequality in a pairwise or block way at the 1% level of significance in the USA and at 5% in China. Consumption inequality and financial development Granger cause income inequality both individually and jointly at 5% in both the USA and China. Consumption inequality and income inequality Granger cause financial development both separately and jointly at 1% in the USA, whereas there is no such causality in China at the 5% significance level. Although causality is not completely equivalent to endogeneity, the above causality test result signals the presence of endogeneity in our regressions that are to be run.

Table 6. VAR Granger Causality/Block Exogeneity Wald Test for the USA and China
	
	
	USA
	
	
	
	China
	

	Excluded
	χ2 stat
	DF
	P value
	
	χ2 stat
	DF
	P value

	Eqn of Cinequality 
	
	
	
	
	
	
	

	Yinequality
	27.194
	5
	0.0001
	
	 10.342
	1
	 0.0013

	Finance
	15.442
	5
	0.0086
	
	  5.367
	1
	 0.0205

	All
	40.826
	10
	<0.0001
	
	 13.610
	2
	 0.0011

	Eqn of Yinequality
	
	
	
	
	
	
	

	Cinequality
	12.608
	5
	0.0270
	
	  5.019
	1
	 0.0251

	Finance
	17.711              
	5
	0.0030
	
	  4.415
	1
	 0.0356

	All
	33.626
	10
	0.0002
	
	  7.574
	2
	 0.0227

	Eqn of Finance
	
	
	
	
	
	
	

	Cinequality
	18.771          
	5
	0.0020
	
	  2.470
	1
	 0.1160

	Yinequality
	23.067
	5
	0.0003
	
	  2.472
	1
	 0.1159

	All
	25.785     
	10
	0.0040
	
	  2.601
	2
	 0.2724


Note: Cinequality is the first difference of log consumption inequality, Yinequality the first difference of 
log income inequality, and Finance the first difference of the index for financial development 
(i.e., consumer credit/GDP in the USA but log financial value added/GDP in China). 

It is worth noting that the above causality test makes sense by mirroring realities in the two economies. In the USA, as stated earlier, lower inequality in consumption than in income, made possible by aggressive financial intermediation, implies more income on saving for the lending top group and higher indebtedness to the borrowing bottom group, thereby increasing income inequality further. To maintain small consumption gaps between different groups of the population in the face of rising income disparities, the bottom group’s need to borrow and the top group’s willingness to lend increase synchronically, thus stimulating the rapid expansion of the U.S. financial sector. 
In China, financial and housing markets are recently made use of by its elite, not to smooth consumption over life cycle among its population, but to capture mounting wealth from its working-class public (Yao and Luo 2009), hence aggravating income inequality. It is less clear how consumption inequality has exacerbated its income counterpart, but a more likely situation is that both these inequalities are co-determined, with each affecting the other under no role of finance in separating them via consumer credit. While the two inequalities emanate from the same underlying factors such as continuously dropping labor income share, ceaseless widening regional gap, and ever lasting urban-rural divide (among other things), they cannot have any noticeable influence on China’s financial system that is a slowly-reformed, bank-based, state-owned institution.       
7.5  Panel DSUR Estimation Results
Since cointegration is found to exist among the three core economic variables, this result allows us to rule out spurious regression. However, endogeneity that arises from the aforesaid causality and other sources will have to be corrected when estimating the long-run equilibrium relationship among the cointegrating variables. Thus we need to use advanced econometric techniques or certain suitable methods for estimation. Our aim here is to quantitatively identify the role of financial liberalization in determining the different links of consumption to income inequality between countries as suggested by Proposition 4 we prove earlier. To achieve this, we particularly assess by how much consumption inequality diverges away from income inequality in the USA due to its financial-sector overdevelopment and by how much consumption inequality stays close to income inequality in China due to its capital market imperfections. 
Cointegration vectors with cross-sectional heterogeneity and inconsistency- creating endogeneity can be estimated by dynamic ordinary least squares (DOLS) and dynamic seemingly unrelated regression (DSUR) techniques. Our small system of cointegrating regressions involves only a two-equation analysis of panel data for the USA and China. To show the relative advantage of system estimators, we distinguish between ordinary DOLS and system DOLS, with the former estimator proposed by Phillips and Loreton (1991) and the latter developed by Saikkonen (1991). Endogeneity in each equation is purged by introducing leads and lags of the first difference of that equation’s regressors in ordinary DOLS but of all equations’ regressors in system DOLS (also called the generalized DOLS or simply GDOLS). Thus the latter estimator as a system method is asymptotically efficient relative to the former in a single-equation environment or a panel setting yet under cross-sectional independence. In the multivariate regression framework for DOLS, however, the regressors are common in all regression equations and this setting constitutes a certain limitation to efficiency enhancing.           
    It is fortunate that the DSUR estimator developed by Mark et al (2005) allows different regressors to appear across the various cointegrating regression equations. Moreover, DSUR can gain efficiency further if the equilibrium errors in estimation are correlated in the long run among cross-sectional units. Therefore, DSUR is proved to be asymptotically more efficient than system DOLS. Although the DSUR estimator is computationally straightforward to use for small systems, this method is feasible only for balanced non-stationary panels whose number N of cross-sectional units must be fixed and substantially smaller than the number T of time-series observations. Our panel data just satisfy those DSUR requirements since there are only two units in our sample, namely the USA and China, that is, N = 2, and since many observations that span the period of 1985-2006 are equal in their number between each unit, that is, T = 22.       
A more convenient but asymptotically equivalent two-step DSUR estimator proposed by Mark et al (2005) is applied to our panel cointegrating regressions for the USA and China. In the first step, the regressand in each equation is regressed on the leads and lags of the first difference of the regressors from all equations to control for the problem of endogeneity. In the second step, the SUR strategy is applied to the residuals obtained from the first-step regressions. Our focus is on DSUR estimation for heterogeneous rather than homogeneous cointegration vectors because our economic theory in proposition 4 has predicted that differing levels of financial development between the USA and China should cause their different links of consumption to income inequality. An important problem is how to determine the length p of lags and leads in application; unfortunately, no standard method has emerged for p-selection (though the BIC rule is employed for the two applications in Mark et al 2005). Often, an ad hoc rule is used for empirical studies as in Stock and Watson (1993) where p = 1 for T = 50, p = 2 for T = 100, and so on. In our case with T = 22, it suffices to set p = 1.
Although the ordinary DOLS estimator is less efficient than the two system estimators of GDOLS and DSUR, we still apply ordinary DOLS to our panel data as a benchmark for comparison with GDOLS and DSUR in order to exhibit the relative advantages of system estimation. Five points relating to Table 7 results are worth mentioning here. First, the size of the estimated slope coefficient on income inequality in the USA increases in the direction from ordinary DOLS through GDOLS to DSUR, whereas the opposite is true for China. Second, the magnitude of the slope coefficient estimate for financial development increases in this direction uniformly for both countries. Third, the difference in the size of the coefficient estimate for each regressor in each country is clearly larger between ordinary DOLS and GDOLS than between GDOLS and DSUR. Fourth, the level of statistical significance increases also in the above direction for each nation in terms of the size of the t-statistic for almost each regressor. Fifth, as a derived result of points 1 to 3, the estimated effect of income on consumption inequality in the USA and China converges to each other along the aforesaid direction while the estimated impact of financial systems on consumption inequality diverges between the two countries. These points combined show that ordinary DOLS estimation is less reliable than its two system counterparts. Thus DSUR estimation supplies the best result in terms of significance, efficiency, and precision.  
Table 7. Regression Results for Consumption Inequality in the USA & China: 1985-2006
	
	Panel ordinary DOLS        (leads & lags: p=1)
	
	Panel system DOLS              (leads & lags: p=1)
	
	Panel DSUR                     (leads & lags: p=1)

	
	USA
	China
	
	USA
	China
	
	USA
	China

	Variance of log income
	0.851***    (7.79)
	
	
	0.900***   (7.70)
	
	
	0.904***   (8.82)
	

	Theil index for income
	
	1.017***    (14.32)  
	
	
	0.953***  (18.02)
	
	
	0.949***  (20.23)

	Consumer credit/GDP
	-0.583**    (-2.42)
	
	
	-1.097*** (-3.29)
	
	
	-1.101***  (-3.72)
	

	Financial value added/GDP
	
	-0.263*        (-1.79)
	
	
	-0.357**   (-2.56)
	
	
	-0.363*** (-2.93)

	
	
	
	
	
	
	
	
	

	Test statistics                                                     (p-value)
	1.52            (0.233)
	15.5               (0.001)
	
	0.40            (0.538)
	10.62        (0.005)
	
	0.46            (0.499)          
	13.07        (0.0003)

	
	
	
	
	
	
	
	
	

	Restricted 
	0.847***    (7.66)
	
	
	0.899***  (8.01)
	
	
	0.919***    (8.93)
	


Note: The t-statistics are presented in parentheses unless stated otherwise. The asterisks ***, **, and * indicate the significance at the 1%, 5%, and 10% levels, respectively. All the variables except consumer credit are in log form. All regressions include an individual constant (as the fixed effect) and an individual deterministic time trend; their estimates, however, are insignificant. The null hypothesis Ho: βincome+ βfinance= 0 is tested by an F-statistic under ordinary DOLS and system DOLS but by a χ2-statidtic under DSUR.
More reliable regression results can be extracted from the DSUR estimator relative to the other estimators as presented in Table 7. Consumption inequality is significantly linked to income inequality across countries in a positive manner, while this link appears to be a little more significant in China (at the level of 95%) than in the USA (at 90%). However, this link is reduced by financial development in both countries, where finance is found to have a significantly negative impact on consumption inequality. Moreover, the reduction in the link between consumption and income inequality is much larger in the USA (at the level of 110%) than in China (at 36%). This large difference is due to the fact that consumer credit in particular or financial system in general is far better developed in the USA than in China. Furthermore, the positive effect of income on consumption inequality is offset by the negative effect of financial development almost on a one-for-one basis in the USA (not China) according to our test of the null hypothesis Ho: βincome+ βfinance= 0. This restriction cannot be rejected at the 1% level of significance. We therefore proceed to impose such a restriction in estimation and obtain a restricted DSUR estimate that is statistically significant and stands at the level of βincome= –βfinance = 92% for the USA. 

The above empirical findings are consistent with our theoretical predictions in Proposition 4. Indeed, the considerable disjuncture between consumption and income inequality in the USA, as noted in Blundell et al (2008) and Meyer and Sullivan (2009), is caused by the consumer credit expansion, as indicated by Krueger and Perri (2006) and Tridico (2012). Our work provides a convincing explanation for this significant phenomenon with both a simple new theory and a rigorous empirical testing. By contrast, the close co-movement of consumption and income inequality in China is found in our estimation to hinge on its credit market underdevelopment since the mitigating impact of China’s finance on consumption inequality is less than one third (= 0.363/1.101) of its U.S. counterpart. And this explanation is not only different from what has appeared in the small literature on the Chinese inequality (Cai et al 2010), but may be also more reliable since our estimation involves no a-theoretic factors or irrelevant control variables to seek statistical significance.           

8.  Conclusion
The literature features a recurring argument against China’s under-consumption and large trade surpluses as an apparent cause of global imbalances, for its household consumption at 35% of GDP was roughly half of the U.S. level in 2011 (Gu and Huang 2012). In the meanwhile, debt financed profligacy of consumers is connected in the literature with serious under-saving and giant trade deficits in the USA as a main source of global imbalances. However, something very important had long been absent from discussion before the global crisis, and the missing point was the different roles of financial systems for the observed links between surging inequality and saving dynamics in both economies. The implications of inequality for saving differences and global imbalances are now gaining renewed attention. These issues have also been taken up in our work with a testable new theory, which focuses on the differing roles of finance across countries.  

With the extended post-Keynesian model by synthesizing extant saving hypotheses and incorporating income illusion created by consumer credit, we have proved in our Propositions 1 to 3 that saving may be linked positively to inequality if credit is directed by the financial sector for production by investing firms or negatively if for consumption by spending households. This theoretical prediction is confirmed by our empirical study for the USA and China. Therefore, inequality must be reduced in order to lower aggregate saving and trade surplus in China with a positive link of saving with inequality, and to boost saving and trade in the U.S. with a negative link. If inequality falls in both surplus and deficit countries, global imbalances can then be effectively contained within a tolerable range.
We have also used our Cambridge-style model to address the well-documented differences in the links of consumption with income inequality between the USA and China. In our Proposition 4, differing financial systems are also found to play a key role in determining these different links. Consumer credit allows inequality to become less serious in consumption spending than in income distribution, and this result holds to a larger extent with more foreign-financing for domestic credit as long as debt-to-income ratios are higher for poorer households, as has occurred in the USA. Moreover, consumption inequality shrinks further given income inequality if spending propensities rise faster in poorer groups encouraged by more borrowing opportunities. We have performed a more rigorous empirical test, finding that evidence from the USA and China is significantly supportive for our main theoretical predictions.  
To prevent global imbalances from deteriorating, five policy reforms should be carried out in a serious and quick manner. First, in deficit countries such as the USA, an ex ante redistribution policy to reduce inequality, indebtedness, and crisis-risk can be more desirable than ex post policies of direct bailouts or debt restructurings. Second, financial regulation should be tightened in the USA to reduce income illusion and profligate habit among consumers by discouraging the financial sector from engaging in asset bubbles and market excesses. Third, in surplus countries such as China, the state sector (including governments and enterprises at the central and local levels) has captured too much of national income while reluctant to provide adequate social security for the general public. Such distortion in income distribution must be reduced to lower public and firm savings, and this can be done easily by allocating more wealth to the vast number of poor people for consumption use. Once sufficient financial resources are directed for meaningful spending, economic growth can then move on a sensible, sustainable path. Fourth, the governmental sector in China can no longer operate like a business corporation but must become a social service provider, with a substantial share of its abundant revenue devoted to various welfare programs that are urgently needed by ordinary people. This reform can effectively mitigate the precautionary motive for saving. Fifth, people in China, subject to liquidity constraints due to its underdevelopment of financial system, cannot borrow against future income growth but have to save for large purchases. This situation needs to be swiftly changed for adequate expansion in consumer credit and hence effective reduction in household saving.    
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Appendix: Data Source
	Variable
	Data source

	GDP per capita. growth
	World Development Indicators (WDI) of the World Bank  

	Private consumption / GDP
	Calculated from the CEIC database

	Household saving rate
	USA: Economic Outlook No 90, OECD Annual Projections
China: Calculated from the Flow of Funds data published in China Statistical Yearbook; 

	Gini coefficient
	UNU-WIDER World Income Inequality Database 2C

	Top 0.5% income share
	World Top Income Database

	Top 1% income share
	World Top Income Database

	Financial value added / GDP
	Calculated from the CEIC database

	M2 money as % of GDP
	World Development Indicators (WDI) of the World Bank 

	Old dependency ratio 
(% of working-age population)
	World Development Indicators (WDI) of the World Bank 

	Industry value added 

as % of GDP
	World Development Indicators (WDI) of the World Bank 

	Consumer credit/GDP
	USA Flow of Funds from the CEIC database

	Consumption inequality
	USA: Heathcote (2010); China: calculated by the authors with the urban household survey data from the CEIC database 

	Income inequality
	USA: Heathcote (2010); China: calculated by the authors with the urban household survey data from the CEIC database
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� Consumption theory shows that inequality may affect household saving positively while political-economy theory establishes a negative effect of inequality on aggregate saving. This theoretical ambiguity is consistent with the empirical work that finds no systematic association of inequality with saving. Some empirical studies identify a positive and significant relation between inequality and saving (Bunting 1991, Sahota 1993, Cook 1995, Forbes 1997, Smith 2001), but others find the negative or mixed effects of income distribution on saving behavior (Edwards 1996, Schmidt-Hebbel and Serven 2000). 


� It follows from βT > κd that αB < αT/(1 – βT) ≡ α’, where α’ depends positively on βT, or that the bottom group’s spending need, αB, is constrained by the top group’s lending willingness, βT. 


� Denote by αio= Cio/Yi the groups i’s propensity to consume as much as Cio out of its own income for i = {L, M}. Setting αio= αi yields Cio< Ci (i.e., consumption increases with borrowing opportunities) and Ci = Cio(1 + βi), where βi = ζiλβHYH/Yi. Writing CM/CL = (CMo/CLo)φ(λ), one sees φ’(λ) = (βM – βL)βHYH/D < 0 due to βM < βL.





PAGE  
32

_1391208875.unknown

_1405096530.unknown

_1410529105.unknown

_1391209066.unknown

_1404509406.unknown

_1391208718.unknown

