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The relationship between inflation and inflation uncertainty has always been of interest among the economists. In the monetization economy, a certain degree of inflation or deflation in short term will form the expectation of economic agents, result in "monetary illusion" and lead to the uncertainty of economic behavior. Economic agents adjust their economic behavior based on the judgment and observations about the trend of inflation, however, the forecast level and actual level are usually inconsistent, which produces inflation uncertainty. Inflation uncertainty makes price signal distort and trigger economic agents’ error-decisions, so resulting in the entire economic system disorder signal, forming new incentives for further deflation or inflation. 
Since Engel (1982) and Bollerslev (1986) studied on the inflation uncertainty applying ARCH and GARCH model, the majority of literatures on inflation and inflation uncertainty relations have adopted the GARCH model and GARCH type model. For example, Ballie (1996), Grier & Perry (1998), Fountas & Karanasos (2007), Conrad and others (2006) respectively employed ARFIMA - GARCH-M model, single variable component GARCH model, ARFIMA - FIGARCH model, the bivariate constant coefficients GARCH model to study inflation uncertainty. The conditions variance of inflation in GARCH model is prior variance rather than the past variance such as moving average standard variance and therefore they can reflect the inflation uncertainty better, GARCH type model was widely favored by the researchers. A prominent shortcoming of GARCH type model is that it assumes a specific functional form prior to making any estimation, but we have no reason to exclude any other possible potential functions that can describe the relationship between inflation and inflation uncertainty. Therefore this paper applies Hamilton’s random field regression model to perform empirical study on the relationship between inflation and inflation uncertainty by using data for China. The random field regression model is a type of full-parameter models that can discover linear and non-linear relationships between variables at the same time, without the need to pre-set the function form.

To our knowledge, there were not related research on China's inflation and inflation uncertainty applying random field regression model. Based on the statement above, we use China's monthly CPI data from 1983.1 to 2007.1 to make empirical study on the relationship between Chinese inflation and inflation uncertainty applying the random field regression model and non-linear test methods. It mainly performed the test on the Friedman-Ball hypothesis and the Cukierman-Meltzer hypothesis. 
The remaining part of this paper is ranged as follows: in the second part, we reviewed the theoretical research and empirical research on the relationships between inflation and inflation uncertainty; in the third part, we introduced the random field regression model; in the fourth part, Using the monthly CPI data from 1983.1 to 2007.1 ,this paper employs the Random Field Regression Model proposed by Hamilton which can simultaneously find the linear and nonlinear relationship in the data to investigates the nonlinear relationship between inflation and inflation uncertainty in China. The empirical result supports the two hypotheses: the Friedman-Ball Hypothesis and the Cukierman-Meltzer Hypothesis. For the former, the nonlinearity displays a U-shaped pattern, which implies that both high inflation and high deflation results in high uncertainty. This finding complements the Friedman-Ball Hypothesis. As to the latter, the nonlinearity appears to be a more complicated N-shaped pattern.; in the last part ,Based on estimate results of this paper, conclusions and notes summarized as follows:

First, the data of China supports Freidman-Ball hypothesis, that is, in China, higher inflation uncertainty trigger inflation uncertainty. However, we discover from our empirical research, the worsening deflation also triggered a higher deflation uncertainty in China, which is supplement of Freidman-Ball hypothesis. What’s more, the uncertainty, which caused by inflation and deflation are inconsistent. The uncertainty triggered by inflation is greater than the uncertainty triggered by deflation, which means that the public's inflation uncertainty is more sensitive to inflation than to deflation. So central banks should pay more attention to guide the public’s expectations when they facing inflation then facing deflation.
Second, when the inflation rate ranges between 2% -3%, the public's inflation uncertainty achieves minimum. It is appropriate for the central bank to set the inflation rate at 2% -3% prior in order to reduce the damages to the economy caused by uncertainty and make the inflation uncertainty reduce to the minimum.

Third, whether or not the Cukierman - Meltzer hypothesis establishes depend on the threshold level. Inflation and inflation uncertainty have complicated nonlinear relationship, and the relationship is similar to N-shaped seen from the image, indicating that there is a threshold in the relationship between the two. Beyond this threshold level, Cukierman - Meltzer hypothesis cannot establish and the Holland conclusion is accepted. We believe that the main reason for this complex relationship is that policy makers recognize that it might bring damages to the economy if inflation uncertainty continues to rise. For the economic stability, policy makers adopt tightening policies, in order to reach the goal of lowering uncertainty.
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